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DISEASES  OF  THE  EAR  IN  CHILDREN. 

By  CHAELBS  H.  BURNETT,  M.D. 


DISEASES  OF  THE  EXTERNAL  EAE. 

In  the  following  pages  those  under  fifteen  years  of  age  are  considered 
children.  The  percentage  of  children  in  ear-cases  varies  in  different  coun- 
tries, or  in  different  parts  of  the  same  country.  Marian,  of  Bohemia,  states 
that  twenty-five  per  cent,  of  his  cases  of  ear-disease  are  children,  about 
equally  divided  between  the  sexes.  Burkner,  of  Gottingen,  places  the  per- 
centage at  forty-seven  and  three-tenths,  and  Bezold,  of  Munich,  places  it 
at  twenty-one  and  two-tenths,  respectively,  in  their  experience. 

In  this  country,  Blake,  of  Boston,  finds  that  twelve  per  cent,  of  his 
cases  are  children.  Spencer,  of  St.  Louis,  states  that  in  private  practice 
seventeen  per  cent,  of  his  cases  are  children,  while  in  the  public  clinio 
children  constitute  twenty-seven  per  cent,  of  the  cases.  In  New  York  A. 
H.  Buck  finds  twenty  per  cent,  of  his  cases  in  private  practice  are  children, 
and  Sexton  gives  fifteen  per  cent.  My  own  experience  shows  that  in  Phila- 
delphia twenty-two  and  a  half  per  cent,  of  the  cases  in  the  Polyclinic  are 
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children,  while  in  private  practice  the  percentage  is  eight  and  a  half  in  my 
last  two  hundred  consecutive  cases. 

The  auditory  apparatus  of  a  child  differs  in  some  respects  from  that 
of  an  adult.  In  the  child  the  auricle  and  the  auditory  canal  are  much 
smaller  than  in  the  adult,  while  the  membrana  tympani  and  the  ossicles  in 
the  middle  ear  are  of  full  size  at  birth.  The  drum-cavity  is  of  the  same 
size  in  the  new-born  child  as  in  the  adult,  but  there  is  no  mastoid  process 
in  connection  with  it,  as  the  mastoid  cells  are  developed  at  a  later  period. 
The  internal  ear  is  the  same  in  the  child  as  in  the  adult,  though  the  semi- 
circular canals  stand  out  in  the  cranial  cavity,  free  from  the  dense  osseous 
tissue  which  finally  encases  them  in  the  older  bone.  These  differences, 
especially  those  in  the  external  ear,  should  receive  a  little  closer  regard. 
Therefore  the  reader's  attention  is  called  to  the  following  anatomical  de- 
scription. 

The  external  ear  of  the  child  consists  of  the  auricle  and  a  fibro- 
cartilaginous auditory  canal,  the  latter  being  terminated  at  its  fundus  by 

the  membrana  tympani.  In  the 
adult  we  find  between  the  auricle 
and  the  membrana  tympani  an 
osseous  canal,  an  inch  or  more  in 
length.  In  the  child,  however, 
there  is  no  osseous  auditory  canal 
in  its  complete  state.  Between 
infancy  and  maturity  the  annulus 
tympanicus  may  be  said  to  be 
gradually  transformed  into  an 
osseous  tube.  Natural  dehis- 
cences persist  in  the  anterior  wall 
of  the  auditory  canal,  sometimes 
|  until  the  fifth  year.  They  are 
analogues  of  the  incisura  Santo- 
rini. 

At  birth  the  temporal  bone 
consists  of  three  separate  parts, 
— the  pyramid,  the  squama,  and 
By  the  end  of  the  first  year  of  life 
osseous  union  has  taken  place  between  these  parts.  The  child's  temporal 
bone,  however,  is  very  different  from  that  of  the  adult.  Development  con- 
tinues until  the  age  of  puberty,  when  the  bone  is  complete.  In  the  pyramid 
of  the  young  child,  in  that  part  containing  the  internal  ear,  the  semicircular 
canals  are  not  covered  in  by  the  cancellated  tissue  which  is  found  later  in 
life.  In  the  squama  we  fiud  no  developed  mastoid  cells,— merely  the  trace 
of  an  antrum.  The  external  osseous  auditory  canal  does  not  exist,  excepting 
in  the  annulus  tympanicus,  which  finally  develops  outwardly  into  the  bony 
canal.     The  auricle  is  joined  to  the  annulus  tympanicus  by  fibrous  tissue,  is 


1  for  squamous 
portion,  in- 
cluding zygo- 
ma. Second 
month. 


lfor    auditory 
process. 


1  for  petrous  and 
mastoid  por- 
tions. 


1  for  styloid  pro- 
cess. 


Infant's  temporal  bone.    (Gray.) 

the  annulus  tympanicus.     (Fig.  1.) 
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very  pliable,  but  quite  short,  which  brings  the  concha  of  the  auricle  very 
much  nearer  the  drum  than  in  older  children  or  in  adults.  Hence  the 
membrana  tympani  in  the  infant  may  be  said  to  be  superficially  placed,  and 
easily  reached — sometimes  very  unfortunately  so — by  any  one  manipulating 
in  the  external  meatus. 

The  middle  ear,  or  tympanic  cavity,  is  the  space  lying  between  the 
outer  surface  of  the  pyramid  and  the  inner  surface  of  the  annulus  tym- 
panicus,  and  the  membrana  tympani, 
and  bounded  behind  by  the  union  of 
the  squama  and  the  pyramid  in  the 
region  of  the  mastoid  antrum.  An- 
teriorly the  tympanic  cavity  is  open  to 
the  Eustachian  tube. 

In  the  tympanic  cavity  are  swung 
the  three  auditory  ossicles, — the  mal- 
leus, the  incus,  and  the  stapes.  The 
first  is  inserted  by  its  so-called  handle 
into  the  membrana  tympani,  and  by  its 
head  articulates  with  the  body  of  the 
incus.  The  incus  by  its  long  process  is 
attached  to  the  stapes.  The  stapes  by 
its  foot-plate  is  inserted  into  the  oval 
window,  thus  completing  the  junction 
between  the  membrana  tympani  and  the 
internal  ear. 

Causes  of  Ear-Disease  in  Children. 
— The  commonest  causes  of  aural  disease  in  childhood  are  the  acute  exan- 
themata, acute  and  chronic  catarrh  of  the  nares  and  naso-pharynx,  diph- 
theria, diseases  of  the  heart,  and  hereditary  syphilis ;  while  in  older  children 
typhoid  fever  has  much  to  answer  for.  Measles  and  diphtheria  together, 
however,  do  not  affect  one-quarter  as  many  ears  as  scarlet  fever. 

Malformations.— Shallowness  of  the  niches  of  the  round  and  oval 
windows,  on  the  inner  wall  of  the  drum-cavity,  favors  a  retrogression 
of  swelling  in  the  mucous  membrane  of  these  parts,  A  greater  depth  of 
these  niches,  especially  in  that  of  the  oval  window,  where  the  stapes  sits, 
is  unfavorable  for  healing  and  favors  chronicity  of  disease.  Thus  may 
be  explained  many  cases  of  profound  deafness,  even  deaf-dumbness,  in 
children,  without  resorting  to  an  hypothesis  of  disease  in  the  internal  ear, 
or  labyrinth. 

In  hydrocephalus  the  temporal  bone  is  pushed  downward  by  the  super- 
incumbent water,  the  external  auditory  canal  being  forced  in  the  same 

direction. 

An  arrest  of  development  may  occur  in  the  middle  ear,  the  external  ear 
being  normal ;  and  the  reverse  may  also  be  found. 

In  infancy  and  up  to  the  fourth  year  (Huschke)  a  deficiency  or  a  gap  in 


Left  Tympanic  Cavity  laid  Open.  (Bur- 
nett.)—!, mastoid  cells  laid  open ;  2,  head  of 
malleus;  3,  malleus;  4,  annulus  tympanicus; 
5,  membrana  tympani ;  6,  lower  mastoid  cells ; 
7,  mastoid  process ;  8,  the  vestibule ;  9,  stapes 
in  the  oval  window ;  10,  position  of  cochlea, 
removed ;  11,  jugular  fossa, 
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the  bone  of  the  external  auditory  canal  at  the  anterior  lower  wall  may  be 
found,  closed,  however,  by  connective  tissue.  Through  this  opening  in- 
flammation may  extend  from  the  external  ear,  by  ulceration  of  the  skin,  to 
the  parotid  gland  and  the  lower  jaw.  Defects  in  ossification  are  frequent  in 
the  tegmen  tympani,  with  normal  dura  mater,  in  the  carotid  canal,  near  the 
front  part  of  the  tympanic  cavity,  and  in  the  facial  canal.  These  explain 
the  ready  occurrence  of  facial  palsy  in  otitis  media.  Defects  in  the  bone 
are  found  also  in  the  floor  of  the  tympanum  over  the  jugular  fossa,  in  the 
rudimentary  cortex  of  the  mastoid,  and  in  the  squama.  Inflammation  may, 
through  these  deficiencies  in  the  bone  about  the  ear,  be  transmitted  to  the 
brain,  inducing  a  fatal  termination  of  an  aural  disease  in  a  child. 

Hypersemia  of  the  petrous  bone  occurs  markedly  in  variola  and  in 
typhoid  fever.  The  ear-disease  so  often  following  these  maladies  may  be 
thus  accounted  for. 

Hyperostosis  of  the  petrous  bone  may  be  the  result  of  ossifying  peri- 
ostitis in  foetal  life  or  in  early  childhood.  It  always  leads  to  great  deafness 
and  deaf-dumbness. 

Caries,  or  ulcerative  ostitis  of  Schwartze,  attacks  the  petrous  bone  most 
frequently  of  all  the  cranial  bones.  It  is  usually  the  result  of  an  acute  or 
chronic  suppuration  of  the  soft  tissues  of  the  ear,  which  has  extended  to  the 
adjacent  bone.  It  is  rarely  the  result  of  primary  periostitis.  Caries  of  the 
temporal  bone  often  heals  without  much  loss  of  hearing  if  the  labyrinth  has 
escaped  the  attack.  Necrosis  is  much  less  common  than  caries.  However, 
nearly  the  whole  temporal  bone  may  be  thrown  off,  and  yet  the  patient 
survive.  The  fatal  results  of  caries  and  necrosis  usually  are  due  to  purulent 
meningitis,  abscess  of  the  brain,  phlebitis  of  the  sinuses,  with  pyaemia,  or 
to  a  combination  of  them  all.  Death  sometimes  results  simply  from  oedema 
of  the  brain,  caused  probably  by  interference  in  the  circulation  by  a  remote 
phlebitis  and  embolism.  It  is  now  admitted  that  brain-abscess  is  the  result 
and  not  the  cause  of  aural  necrosis.1 

True  tubercles  are  rarely  found  in  the  petrous  bone,  but  they  do  exist,  as 
shown  by  Zaufal. 

Malformations  of  the  Auricle. — Complete  absence  of  one  or  both  auricles 
may  be  the  result  of  arrested  development.  There  may  also  be  absence  of 
parts  of  the  auricle,  or  there  may  exist  simply  a  microtia,  the  parts  being 
perfect  in  form.  Usually  with  great  deformity  of  the  auricle,  malformations 
in  the  deeper  parts  of  the  ear  exist, — e.g.,  atresia,  stenosis,  or  absence  of  the 
meatus  or  the  labyrinth.  Such  anomalies  are  referred  by  Virchow  to  dis- 
turbances in  the  closure  of  the  first  branchial  cleft,  aud  are  often  associated 
with  cleft  palate  and  unilateral  atrophy  of  the  face  (Schwartze).  Sometimes 
excessive  development  of  the  auricle  is  observed. 

Fistula  auris  congenita  of  Heusinger  is  not  uncommon,  and  may  be  re- 
garded as  a  remnant  of  the  first  branchial  cleft.     It  is  characterized  by  a 


1  Schwartze,  Pathological  Anatomy  of  the  Ear,  p.  17. 
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small  opening  one  centimetre  above  and  in  front  of  the  tragus.  Sometimes 
the  opening  is  found  in  the  lobule  (Betz).  The  cicatricial  depressions  in  the 
skin  in  the  same  region  are  also  due  to  imperfect  closure  of  the  branchial 
fissures.  These  defects  are  sometimes  associated  with  other  auricular  mal- 
formations and  with  fistulae  in  the  neck.  The  fistula  auris  congenita  some- 
times discharges  a  creamy  matter  containing  pus. 

Inflammation  and  its  Results. — Erythema,  eczema,  and  intertrigo  of  the 
auricle  are  common  in  early  childhood.  The  latter  is  usually  seen  behind 
the  auricle.  Gangrene  of  a  spontaneous  nature  may  be  found  in  nurslings, 
but  is  not  common  (Schwartze).  Syphilitic  lupus,  pemphigus,  and  congeni- 
tal ichthyosis  are  often  seen  in  the  auricle.  In  fact,  all  skin-diseases  which 
affect  the  integument  near  the  auricle  may  also  affect  the  latter.  Eczema  is 
the  most  common  affection  of  the  skin  attacking  the  auricle,  both  in  the  acute 
and  the  chronic  form.  If  allowed  to  become  very  chronic,  it  may  perma- 
nently thicken  and  discolor  the  auricle.  One  of  the  most  annoying  results 
of  eczema  of  the  auricle  is  the  matting  of  the  hair  brought  about  by  the  dis- 
charges from  the  broken  skin.  This  skin-disease  is  often  due  to  disorders 
in  the  child's  digestion,  but  in  most  cases  the  disease  is  greatly  aggravated 
by  the  local  irritation  and  interference  from  the  patient's  fingers,  and  the 
improper  management  of  others. 

Very  often  wearing  a  cap  leads  to  maceration  of  the  baby's  auricle  and 
the  side  of  the  head  behind  it.  Intertrigo  is  the  first  step,  and  then  eczema. 
Even  in  this  first  stage,  the  parts  should  not  be  washed  with  soap  and 
water,  nor  even  with  water  alone.  The  parts  affected  may  be  smeared  with 
bland  sassafras  or  quince-seed  mucilage,  or,  still  better,  sprinkled  with  a 
powder  composed  of  equal  parts  of  Hubbuc's  oxide  of  zinc  and  starch. 
The  pellicle,  or  crust,  which  this  forms  with  the  secretions  from  the  ecze- 
matous  skin,  should  be  allowed  to  remain,  as  it  protects  the  inflamed  skin 
and  favors  healing.  If  the  yellowish  crusts  of  hardened  serum  get  very 
thick,  and  must  be  removed,  in  the  more  chronic  form,  then  soften  with 
sweet  oil,  and  gently  remove  them ;  but  avoid  this  in  the  acute  stages.  In 
acute  eczema  the  skin  must  be  protected  as  in  burns.  Adhesions  between  the 
auricle  and  the  side  of  the  head  may  be  prevented  by  anointing  the  parts 
with  sweet  oil,  cosmoline,  vaseline,  or  lanoline.  In  children  who  are  eating 
solid  foods— in  those  from  four  to  fifteen  years  of  age— all  highly  nitro- 
genized  foods  must  be  avoided.  In  children  of  the  age  of  ten  years  I  have 
found  chronic  eczema  of  the  auricle  kept  up  by  eating  pies,  cheese,  sweets, 

and  pickles. 

For  the  treatment  of  all  other  skin-diseases  of  the  child's  auricle  the 
reader  is  referred  to  works  on  cutaneous  diseases, — with  this  caution,  that 
the  various  applications  to  the  diseased  skin  of  the  external  ear  must  not  be 
allowed  to  clog  the  external  auditory  canal  nor  to  run  down  upon  the  drum- 
membrane. 

Boxing  the  ears,  pulling  the  ears,  and  swabbing  the  canal  for  imaginary 
wax  and  dirt  must  be  most  carefully  avoided.     Boxing  the  ears  is  apt  to 
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produce  rupture  of  the  drum-membrane,  by  the  force  of  the  column  of  air 
driven  suddenly  against  it.  The  mere  rupture  of  the  normal  dram  is  not 
as  serious  an  injury  as  many  suppose,  as  merely  the  protector  of  the  mucous 
lining  of  the  drum-cavity  has  been  ruptured,  and  not  an  important  factor  in 
hearing.  Therefore,  if  this  should  occur,  healing  by  first  intention  will 
generally  ensue  if  nothing  is  dropped  into  the  ear,  and  if  the  meatus  is 
filled  with  cotton  to  prevent  the  ingress  of  air.  The  injury  to  hearing 
which  may  attend  the  rupture  of  the  drum  by  a  blow  on  the  ear  is  not 
attributable  to  the  rent  in  this  membrane,  but  to  a  concomitant  concussion 
of  the  auditory  nerve.  These  important  differential  facts  should  be  borne 
in  mind  in  the  consideration  of  the  medico-legal  aspects  of  rupture  of  the 
drum  from  a  "  box  on  the  ear."  It  must  also  be  shown  in  any  asserted 
case  of  injury  of  this  kind  that  the  membrana  tympani  and  the  rest  of 
the  auditory  apparatus  were  in  good  order  before  the  blow,  and  also  whether 
immediately  after  the  injury  any  form  of  remedy  was  put  into  the  ear  by 
the  patient,  his  friends,  or  his  physician,  as  such  treatment,  by  entering  the 
drum-cavity  through  the  hole,  would  certainly  injure  the  middle  ear,  and 
cause  the  real  malady  in  this  important  organ. 

Pulling  the  ears  is  open  to  nearly  as  much  objection  as  "  boxing"  them, 
since  the  attachments  of  the  auricle  to  the  auditory  canal  are  of  such  a 
nature l  that  traction  upon  them  is  communicated  to  the  sensitive  fundus  of 
the  canal,  and  even  to  the  membrana  tympani.  Hence  pain  and  injury  are 
often  the  result  of  this  rude  and  culpable  manipulation  of  the  ear. 

On  the  other  hand,  an  excessive  care  of  the  ear,  by  washing  away  the 
wax  from  the  meatus,  often  abrades  and  inflames  the  concha  and  the 
meatus.  This  should  be  avoided,  as  wax  is  not  dirt,  and  should  remain 
where  nature  puts  it.  The  superfluous  wax  will  roll  out  in  little  crumbs, 
every  day  or  two,  and  removes  itself  by  rolling  into  the  concha.  But  more 
on  this  topic  will  be  given  when  considering  the  affections  of  the  external 
auditory  canal. 

Wounding  the  cartilage  in  piercing  the  lobule  for  ear-rings  sometimes 
occurs.  This  is  due  to  the  fact  that  this  remnant  of  barbarous  adorn- 
ment is  relegated  to  jewellers  for  preparation,  and,  as  they  are  ignorant  of 
anatomy,  they  are  not  aware  that  sometimes  the  cartilage  of  the  auricle 
extends  far  into  the  lobule.  This  is  wounded  in  the  piercing  and  usually 
causes  severe  inflammation.     The  ears  had  better  not  be  pierced  at  all. 

With  the  exception  of  the  auricle,  the  various  parts  of  the  auditory 
apparatus  cannot  be  seen  without  special  manipulation  and  the  use  of 
instruments.  Hence  a  short  consideration  of  the  means  of  examining  the 
auditory  canal,  the  membrana  tympani,  and  in  some  instance's  the  middle 
ear,  is  now  in  order. 
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Fig. 


EXAMINATION    OF   THE    EAR. 

This  can  be  done  properly  only  by  means  of  good  reflected  light,  as  it 
is  neither  easy  nor  satisfactory  to  examine  the  ear  by  direct  rays  of  any  kind 
of  light,  excepting  those  from  an  electric  light  held  on  the  head  by  means 
of  a  forehead-band.  Usually  the  reflected  light  of  day  or  of  a  candle  or 
lamp  will  be  found  amply  sufficient.  A  speculum  or  ear-funnel  is  always 
necessary,  even  in  infants.  Down  this  speculum  the  light  may  be  thrown 
or  reflected  from  either  a  hand-mirror  or  a  fore- 
head-mirror (see  Figs.  3  and  4). 

The  auricle  must  be  drawn  slightly  upward 
and  backward,  while  the  speculum  is  directed 
downward  and  forward.  Care  must  be  taken 
not  to  push  the  speculum  too  far  into  the  child's 
meatus,  for  reasons  already  given, — viz.,  the 
shortness  of  its  auditory  canal  aud  the  proximity 
of  the  membrana  tympani 
Fig.  4-  to  the   external    meatus. 

Hence  it  is  easy  with  a 
slender  speculum  to  touch 
and  wound  the  drum- 
membrane.  The  specu- 
lum must  have  a  diameter 
of  from  two  to  three  mil- 
limetres for  infants,  and, 
as  a  rule,  no  child's  ear 
will  take  a  speculum  with 
a  diameter  of  more  than 
four  or  five  millimetres. 
If  the  meatus  and 
canal  are  filled  with  secre-  Hand-mirror. 

tion,  syringe  these  parts 
gently  with  warm  water,  or  mop  them  out  gently  with  absorbent  cotton  on 
a  cotton-holder.     After  syringing  the  external  canal,  it  should  be  mopped 
dry  by  means  of  absorbent  cotton. 

Cerumen  collects  sometimes,  but  not  often,  in  the  meatus  of  children. 
Masses  of  epidermis  and  wax  also  sometimes  collect  here  and  form  the  so- 
called  keratosis  obturans.  It  is  said  by  A"on  Troeltsch  that  after  scarlet 
fever  the  external  auditory  canal  may  become  filled  with  desquamated  epi- 
thelium.    If  so,  syringing  with  warm  water  will  remove  the  obstruction. 

At  birth  the  so-called  vernix  cascosa  fills  the  external  auditory  canal. 
The  membrana  tympani  is  at  this  time  covered  with  a  thick  layer  of  epi- 
thelium or  caul,  and  it  seems  to  lie  nearly  horizontal,  as  the  auricle  and  its 
fibrous  canal  are  pushed  upward  on  the  infant's  head,  which  brings  the 
lower  wall  of  the  auditory  canal  nearly,  if  not  quite,  in  contact  with  the 
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membrana  tympani.  Hence  to  get  a  view  of  the  membrana  the  eye  must 
be  directed  upward,  or  the  auricle  must  be  pulled  somewhat  downward  in 
order  to  straighten  the  canal. 

From  this  peculiar  condition  of  the  external  ear  in  the  new-born,  it  is 
probable  that  at  birth  all  children  hear  poorly.  This,  however,  is  soon 
overcome  by  the  lowering  of  the  auricle  and  the  external  canal,  and  by 
the  drying  of  the  aforesaid  matters  in  the  canal  and  their  exfoliation  and 
dropping  from  the  ear.  They  could  be  syringed  out  if  necessary,  which, 
however,  is  rarely  the  case. 

Syringing  the  Ear. — In  syringing  the  ear  of  a  child  or  an  adult,  but  espe- 
cially in  syringing  an  infant's  ear,  the  nozzle  of  the  syringe  must  be  larger 
than  the  meatus  of  the  ear,  in  order  to  prevent  the  entrance  of  the  instru- 
ment into  the  canal.  Hence  the  so-called  ear-syringes  which  are  made  with 
a  kind  of  nipple-like  prolongation  of  the  nozzle  are  especially  reprehensible, 
as  they  can  enter  the  meatus,  and,  from  their  length  of  half  an  inch  or  more, 
can  reach  and  wound  the  membrana  tympani.  That  this,  and  bruising  the 
meatus  by  this  means,  are  done,  the  author  knows  well.  Hence  the  ordinary 
hard-rubber  enema-syringe,  No.  2,  the  so-called  male  syringe,  is  not  only 
amply  sufficient,  but  the  only  safe  syringe  within  the  reach  of  all.  With 
this  an  ounce  or  two  of  warm  water  may  be  thrown  into  an  infant's  or  a 
young  child's  ear,  and  the  return  current  caught  on  a  towel  held  closely 
under  the  ear.  To  hold  a  cup  of  any  kind  under  the  ear  of  a  young  patient 
will  be  found  very  inconvenient. 

THE  AUDITORY   CANAL. 

Following  the  anatomical  order,  the  next  part  of  the  ear  after  the  auricle 
is  the  external  auditory  canal,  or  meatus.  Its  peculiar  fibrous  nature  and 
freedom  from  bone  in  the  infant  have  been  described.  Gradually,  as  the 
child  grows,  the  outer  surface  of  the  annulus  tympanicus,  in  which  the  mem- 
brana tympani  is  inserted,  grows  outward,  and  we  find  the  indications  of 
the  formation  of  an  osseous  canal  between  the  auricle  and  the  membrana. 
This  is  not  complete  in  development  before  adult  life,  though  practically, 
and  hence  clinically,  we  must  regard  the  child  of  five  years  as  having  already 
an  osseous  external  auditory  canal.  The  skin  which  is  reflected  from  the 
auricle  and  bines  this  canal  is  exquisitely  thin  and  sensitive,  and  is  held 
closely  to  the  bony  canal  by  dense,  tight  fibrous  tissue.  In  fact,  the  skin 
lining  the  external  auditory  canal  is  very  much  like  a  periosteum. 

Malformations  may  occur  in  the  auditory  canal,  with  malformations  else- 
where in  the  head.  The  canal  may  be  entirely  absent,  a  congenital  condi- 
tion, with  entire  absence  of  auricle  and  membrana  tympani.  Also  a  con- 
genital atresia  caused  by  membranous  or  osseous  tissue  may  be  detected  in 
some  instances.     Of  course  such  cases  are  hopelessly  deaf-mutes. 

Foreign  Bodies  in  the  Ear. — This  is  a  subject  which  is  of  great  im- 
portance to  the  general  practitioner,  because  he  is  generally  the  first  to  see  a 
child  who  has  got  something  in  its  ear.     Afterwards,  the  specialist's  aid  is 
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invoked  if,  as  is  generally  the  case,  the  manipulation  of  the  ear  has  been 
either  useless  or  harmful.  Let  it  be  written  at  the  outset  in  the.  most  em- 
phatic manner  that  the  mere  entrance  of  a  foreign  substance  into  the  ear 
is,  in  itself,  of  very  little  importance.  In  no  case  has  injury  to  the  child 
ever  arisen  from  the  mere  presence  of  a  foreign  substance,  like  a  bead,  a 
seed,  or  a  button,  in  its  ear.  It  is  the  unskilful,  rough,  and  lacerating 
efforts  at  its  removal  which  have  invariably  produced  the  real  injury. 

In  addition  to  these  statements,  let  it  be  remembered  that  whatever  the 
child  has  put  into  its  own  ear,  or  had  put  there  by  other  children,  is  cer- 
tainly small  enough  to  come  out,  and  can  be  removed  easily  if  the  methods 
are  understood  and  there  is  no  swelling  of  the  meatus  or  canal  brought 
about  by  previous  rough  efforts  at  removal. 

No  child  ever  complains  of  pain  from  the  entrance  into  the  ear  of  the 
substances  named,  or  of  those  similar  in  form  and  surface.  A  rough,  jagged 
substance  can  never  get  into  the  ear,  because  the  endeavor  to  put  it  there 
hurts  and  causes  the  child  to  resist,  or  desist.  I  have  known  beads  and 
small  seeds  to  lie  for  years  in  children's  ears,  without  any  discomfort. 

The  first  advice,  therefore,  to  the  patient — and  the  family  physician  too, 
unless  he  can  make  a  diagnosis  in  the  case — is  to  let  the  ear  alone,  when  a 
child  says  there  is  something  in  it.  Usually  at  this  point  the  parents  get 
alarmed,  run  for  the  first  doctor,  and  frighten  him  into  the  belief  that  some- 
thing is  in  the  ear.  Instead  of  calming  their  fears  by  stating  how  harmless 
is  the  mere  presence  of  such  a  thing  in  the  ear,  and  assuring  himself 
by  careful  examination  with  mirror  and  speculum  whether  there  is  any 
foreign  body  in  the  canal,  he  too  often  proceeds  directly  to  probe  the  ear 
or  to  look  in  by  direct  light,  and  concludes  by  thinking  that  he  sees 
something,  and  increases  the  alarm  of  parents  and  child  by  dwelling  on 
the  serious  consequence  of  allowing  anything  to  remain  in  the  ear.  He 
proceeds  now  from  bad  to  worse  by  using  improper  instruments  to  remove 
sometimes  an  object  which  is  not  in  the  ear  at  all.  In  fact,  no  one  but  an 
aurist  of  experience  should  ever  touch  an  ear  with  any  kind  of  metallic 
instrument,  even  of  the  most  delicate  and  special  form.  At  this  stage  of 
the  case  we  have  sketched,  if  there  is  a  small  bead  or  seed  in  the  ear,  a  few 
syringefuls  of  warm  water  will  bring  out  the  foreign  substance.  This  I 
have  done,  even  when  the  auditory  meatus  and  canal  were  swollen  and 
tender  from  antecedent  rough  handling  on  the  part  of  others. 

First,  then,  do  not  be  alarmed  yourself,  and  you  will  allay  the  fears  of 
the  patients'  parents. 

Second,  do  not  do  anything  but  ascertain  whether  there  is  really,  as 
asserted,  anything  in  the  ear. 

Third,  do  nothing  but  syringe  the  ear  for  the  removal  of  the  object  if 

really  there. 

Should  you  not  be  able  to  diagnose  its  presence, — and  I  trust  you  will 
know  enough  to  diagnose  between  a  pearl  button  and  the  membrana  tympani, 
invoke  the  aid  of  some  one  who  you  think  can.     Duty  to  yourself  and  to 
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your  patient  commands  you  to  be  quick  to  see  your  own  ignorance  in  many 
cases,  and  you  do  the  best  service  to  your  young  patient  by  acknowledging, 
at  least  to  yourself,  your  inability  to  make  a  diagnosis  in  a  case  of  foreign 
body  in  the  ear.  You  can  never  injure  the  patient  by  gently  syringing 
the  ear  with  warm  water.  But  you  dare  not  do  more  with  your  limited 
knowledge,  without  incurring  the  risk  of  doing  the  child  irreparable  injury 
— perhaps  of  destroying  its  life — by  your  mismanagement.  I  know  many 
instances  where  the  hearing  has  been  entirely  destroyed  and  the  child  tor- 
tured with  pain,  not  by  the  presence  of  the  foreign  body  in  its  ear,  but  by 
utterly  unjustifiable  efforts  at  its  removal  by  probes,  forceps,  etc.,  in  the 
hands  of  those  whose  common  sense  should  have  taught  them  better.  It  is 
impossible  for  any  one  not  a  specialist  to  diagnose  positively  the  presence  of 
a  foreign  body  in  the  ear,  if  it  has  gone  beyond  the  meatus,  and  of  course 
it  follows  that  he  is  also  unable  to  remove  it,  excepting  by  warm-water 
syringing.  Therefore,  I  have  given  all  the  treatment  necessary  for  the  suc- 
cessful management  of  such  cases  by  the  general  practitioner.  If  you  can- 
not remove  the  foreign  body  by  syringing,  let  it  remain  in  the  ear,  until 
the  patient  can  consult  an  aurist.  No  foreign  body  can  ever  reach  the  brain, 
unless  pushed  there  by  the  hand  of  the  surgeon. 

When  roaches,  fleas,  or  insects  of  any  kind  get  into  the  ear,  a  few 
drops  of  sweet  oil,  or  any  fixed  oil,  will  smother  them,  and  relieve  the 
suffering  caused  by  their  movements.  The  removal  of  the  dead  insect  falls 
under  the  same  form  of  proceeding  as  already  given  for  beads,  etc.  Use  no 
instruments ;  for  nothing  worse  than  temporary  deafness  will  result  from  its 
remaining  in  the  ear,  but  death  may  result  if  the  physician  should  forget  his 
unfitness  for  such  work  and  attempt  its  removal  by  picks,  pincers,  etc.  The 
sooner  this  conservative  proceeding  is  followed  by  the  general  practitioner 
in  cases  of  foreign  body  in  the  ear  of  children,  the  sooner  we  shall  cease  to 
read  of  the  disaster  attending  the  entrance  of  a  foreign  substance  into  the 
ear,  which  in  reality  is  a  very  trivial  matter  if  not  improperly  treated 
at  the  outset. 

In  some  very  rare  instances  maggots  have  been  known  to  get  into  the 
ears  of  children  affected  with  otorrhcea.  If  such  an  accident  occur,  a  drop 
or  two  of  chloroform  or  ether  will  destroy  a  maggot's  life  instantly,  whereas 
syringing  the  ear  with  warm  water  only  makes  the  maggot  more  lively  and 
the  pain  in  the  ear  more  intense. 

Reflex  Phenomena. — In  rare  instances  epileptiform  phenomena  have 
arisen  from  the  presence  of  a  foreign  body  in  the  ear.  Sometimes  paretic 
symptoms  have  also  shown  themselves  on  the  side  of  the  body  correspond- 
ing to  the  ear  in  which  the  foreign  substance  lies.  Whenever  such  phe- 
nomena not  otherwise  easily  explicable  arise  in  children,  the  ears  should  be 
examined  as  the  possible  seat  of  the  cause  of  irritation.  Of  course  the 
line  of  action  is  plain  if  a  foreign  body  is  found  in  the  ear :  it  must  be 
taken  out.  But  all  the  precautions  already  given  as  to  this  procedure  must 
be  carefully  observed. 
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Wax  in  the  Ear. — Wax,  or  cerumen,  rarely  accumulates  in  plugs  in  a 
child's  ear  to  such  an  extent  as  to  interfere  with  hearing.  If,  however, 
such  masses  form,  syringing  with  warm  water  is  all  that  is  required  for 
their  removal.  All  forms  of  spoons,  picks,  etc.,  will  hurt  the  ear,  and  act 
just  as  unfortunately  as  in  attempts  to  remove  any  other  foreign  substance 
from  the  ear. 

Accumulations  of  wax  in  the  ear  may  be  softened  by  instilling  into  the 
ear,  a  few  times  before  syringing,  five  or  ten  drops  of  the  following : 

R   Sodii  bicarb.,  gr.  xx; 
Glycerini,  f^i ; 
Aquae,  fgvii. 
Misce. 
S. — Apply  warm  to  the  ear. 

Now  and  then  there  are  found  in  the  ears  of  children  from  five  to  ten 
years  old  hard,  leathery,  or  even  horny  plugs  composed  of  lamina?  of  epi- 
thelium with  a  little  cerumen  in  the  outer  end,  near  the  meatus.  These 
plugs  quite  fill  the  canal  and  render  the  ear  totally  deaf.  Their  removal  is 
tedious,  and  can  be  accomplished  only  after  continued  use  of  the  above- 
named  solvent  drops  and  patient  syringing.  If  this  does  not  accomplish 
their  removal,  it  must  be  done  by  means  of  special  instruments  under 
illumination  from  the  forehead-mirror.  It  is  needless  to  say  that  by  this 
time  the  case  should  pass  into  the  hands  of  one  specially  qualified  to  treat 
it.  I  have  known  the  deafness  and  pain  arising  from  the  pressure  of  these 
hard  plugs  in  the  auditory  canal  to  be  treated  for  years  as  due  to  other 
causes, — of  course,  without  benefit.  Finally,  when  the  true  cause  was  found 
out  by  one  able  to  make  an  examination  of  the  ear  and  a  diaguosis,  restora- 
tion to  hearing  and  health  soon  followed. 

Both  these  accumulations — of  wax  and  of  laminae  of  epithelium — often 
owe  their  beginning  to  the  efforts  of  parents  and  nurses  at  cleaning  the  ears 
of  children.  It  is  a  mistake  to  regard  wax  as  dirt,  and  a  greater  error  to 
make  efforts  at  its  removal  from  the  auditory  canal.  Some  wax  is  needed 
for  the  protection  and  comfort  of  the  ear,  and  the  superfluous  wax  will  roll  out 
into  the  concha  every  day  or  two,  and  can  be  easily  removed  from  that  part 
of  the  ear.  If,  however,  a  swab  or  any  form  of  spoon  is  used  for  removing 
wax  from  the  canal,  as  much  as,  or  perhaps  more  than,  is  removed  by  such 
implements  will  be  pushed  into  the  canal  and  gradually  packed  down  upon 
the  drum-membrane.  At  the  same  time  more  or  less  abrasion  of  the  deli- 
cate skin  of  the  canal  occurs.  When  wax  and  pieces  of  epithelium  are 
pushed  down  upon  the  drum,  deafness  is  soon  the  result,  of  which  the  very 
young  child  is  unconscious,  the  natural  escape  of  flakes  of  dead  skin  and 
pieces  of  wax  from  the  ear  is  interrupted,  and  as  more  epithelium  is 
thrown  off  behind  the  mass  the  latter  gradually  grows  to  one  of  the  afore- 
said keratosis  plugs.  Beneath  these  plugs  sooner  or  later  maceration  and 
ulceration  take  place,  polypi  spring  up,  and  the  membrana  tympani  may  be 
eroded  and  tympanic  inflammation  finally  result  from  improper  efforts  at  a 
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toilet  of  the  ear.  Furthermore,  the  presence  of  these  plugs  of  wax  and 
skin,  when  they  have  begun  to  press  upon  the  skin  of  the  canal  and  irri- 
tate the  external  ear  and  the  membrana  tympani,  may  induce  epileptiform 
phenomena  in  any  one,  but  especially  in  children. 

It  is  certainly  wise,  therefore,  to  refrain  from  any  toilet  of  the  ear, 
which  is  not  only  not  required  but  may  even  lead  to  a  direful  train  of 

phenomena. 

Aspergillus.— If  the  wax  is  removed  from  the  external  auditory  canal, 
the  fungus  calied  the  aspergillus,  a  variety  of  mould,  may  grow  in  the 
fundus  of  the  ear  upon  the  membrana  tympani.  The  spores  of  the  plant 
do  not  flourish  in  the  presence  of  ear-wax,  as  I  have  tested  by  experiment, 
but  readily  enter  the  ear  and  grow  upon  any  morbid  secretion  found  there 
if  the  wax  has  been  wiped  away  and  if  in  so  doing  the  patient  or  the  at- 
tendants have  abraded  the  skin  and  permitted  the  escape  of  a  little  blood 
or  serum  into  the  canal.  This  furnishes  the  fitting  soil,  and  soon  the  spores 
of  the  aspergillus  sprout  from  it,  form  a  mycelial  web  upon  the  drum- 
membrane,  and  bring  about  a  dermatitis  of  the  fundus  of  the  canal  and  the 
membrana  tympani. 

The  ear  now  becomes  painful,  deaf,  and  from  it  a  watery  discharge  soon 
ensues.  Syringing  with  warm  water  will  generally  remove  the  false  mem- 
brane and  the  spores,  after  detachment  sets  in,  which  usually  takes  place 
soon  after  the  discharge  appears.  In  these  eases,  again,  successful  treatment 
depends  much  upon  the  correct  diagnosis  at  the  outset ;  otherwise  no  treat- 
ment is  of  value.  Any  oleaginous  or  greasy  application  is  injurious,  be- 
cause it  favors  the  growth  of  the  fungus,  and  the  ear  goes  on  to  a  condition 
of  painful  eczema  in  little  children,  with  many  disagreeable  symptoms  from 
the  nervous  irritation  so  easily  set  up  in  the  ear,  and' felt  in  the  general 
nervous  system. 

There  are  many  drugs  which  have  been  cited  as  destroyers  of  the  asper- 
gillus, but  I  have  found  only  one  that  is  prompt  and  painless  as  well  as  effi- 
cient,— viz.,  salicylate  of  chinoline,  one  part  to  sixteen  parts  of  boric  acid. 
This  powder  should  be  insufflated  into  the  ear  after  all  the  easily-detachable 
pieces  of  the  false  membrane  have  been  removed  by  warm-water  syringing. 
Usually  one  application  of  this  powder  to  the  affected  membrana  tympani 
destroys  the  aspergillus  and  cures  the  disease. 

Otitis  Externa  Diffusa. — This  name  is  applied  to  the  diffuse  inflammation 
attacking  the  skin  of  the  auditory  canal  as  a  result  of  the  irritation  arising 
from  the  ingress  of  improper  medicaments,  cold  air  or  cold  water,  from 
picking  and  swabbing  the  ear,  and  also  from  the  continued  presence  of  the 
fungus  aspergillus.  Direct  violence,  from  putting  snow  in  the  ear  in  rude  play, 
blowing  into  the  ear,  and  subjecting  the  child  to  sudden  changes  of  temper- 
ature, will  also  have  to  be  held  accountable  for  this  disease,  in  many  cases. 
It  is  a  very  painful  affection,  and,  by  its  tendency  to  involve  the  subcuta- 
neous tissues  and  even  the  periosteal  lining  of  the  osseous  part  of  the  audi- 
tory canal,  it  assumes  very  often  all  the  features  of  a  periostitis.     The  skin 
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rapidly  becomes  red  and  swollen,  and,  from  its  confined  position  in  a  carti- 
laginous and  osseous  canal,  is  thrown  into  several  thick  folds  or  ridges, 
which  uniting  in  the  centre  of  the  canal  soon  obstruct  all  view  of  the  drum- 
head and  render  the  patient  hard  of  hearing.  Movement  of  the  auricle 
by  the  hands  of  another  becomes  very  painful  at  this  point  of  the  disease. 
Tinnitus  is  also  complained  of,  as  well  as  intense  pain.  Several  days  usually 
elapse,  with  all  these  painful  annoyances  to  the  patient,  before  secretion  sets 
in.  Then  the  skin  often  exudes,  at  first  from  several  points,  a  bloody  serum, 
followed  in  a  day  or  two  by  a  purulent  discharge.  The  quantity  of  serum 
discharged  in  such  cases  is  often  very  copious,  wetting  a  number  of  towels 
or  cloths  in  the  course  of  twenty-four  hours.  Sometimes  the  inflammation 
may  extend  to  the  membrana  tympani,  and  involve  it,  so  that  perforation 
ensues  and  mucus  is  found  in  the  discharges  of  the  ear. 

Treatment. — When  seen  in  the  first  stages,  while  the  skin  of  the  canal 
is  swollen  and  tender,  the  best  treatment  is.  to  make  one  or  two  deep  in- 
cisions, down  to  the  bone  if  necessary,  into  the  congested  skin.  This  will 
often  cut  short  the  disease ;  but  the  method  is  painful.  The  next  best 
means  of  relief  will  be  to  apply  a  dossil  of  cotton  moistened  with  the 

following  mixture : 

R   Black  wash,  f  §  i ; 
Glycerin,  fgi; 

or  with  a  fifteen-per-cent,  solution  of  ichthyol  in  water.  I  have  known 
each  of  these  to  abort  both  the  circumscribed  (furuncles)  and  the  diffuse 
form  of  otitis  externa.  These  applications  usually  control  pain  much 
better  than  morphine  drops,  cocaine,  or  atropine,  which  are  in  my  experience 
nearly  impotent  to  allay  pain  in  such  cases  of  earache.  If,  however,  sup- 
puration is  fully  established,  the  ear  must  be  gently  syringed  with  weak 
salt-and-water,  warmed,  or  with  boric-acid  solution,  or  with  a  two-per-cent. 
.solution  of  carbolic  acid,  or  with  plain  warm  water,  and  then  gently  mopped 
with  absorbent  cotton ;  and,  if  the  acute  stage  has  fully  passed  and  the  ear 
is  no  longer  sensitive  to  touch,  boric  acid  in  fine  powder,  or  boric  acid  seven 
parts  and  iodoform  one  part,  may  be  insufflated.  If  the  ear  is  thus  cleansed 
once  or  twice  daily  while  the  discharge  is  copious,-  and  then  once  a  day  or 
every  second  day  as  the  discharge  diminishes,  the  organ  will  soon  heal. 
But  all  fats,  oils,  vegetable  matters,  and  poultices  must  be  kept  away  from 
the  ear,  at  this  time  and  at  all  others.  They  only  macerate  the  tissues  of 
the  ear,  promote  granulations,  and  cause  breaking  down  and  sloughing  of 
the  fundus  of  the  canal  and  the  membrana  tympani. 

As  the  discharge  ceases,  granulations  or  small  polypi  may  be  seen  on 
the  walls  of  the  canal  and  on  the  membrana  tympani,  while  the  latter  may  be 
found  perforated.  The  granulations,  if  not  yet  pedicellated,  will  generally 
disappear  under  the  use  of  the  powders  named  above, — under  the  so-called 
dry  treatment.  If  they  do  not,  they  may  be  removed,  under  proper 
illumination  of  the  canal,  with  forceps  or  snare.  The  perforation  also 
generally  closes  under  proper  treatment  as  just  marked  out,  and  the  hear- 
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ing  becomes  normal.  Unfortunately,  as  soon  as  the  earache  stops  the  ear  is 
often  neglected  and  allowed  to  remain  filled  with  decomposing  and  irritating 
matter,  until  a  chronic  otorrhoea  is  established. 

Effect  of  Teething  on  the  External  Auditory  Canal.— 
During  teething  the  external  auditory  canal  may  become  congested- and 
painful.  Not  uncommonly  the  engorged  vessels  are  relieved  by  an  escape 
of  pinkish  serum,  or  suppuration  may  ensue,  after  considerable  fretting  or 
great  crying  "on  the  part  of  the  child.  This  crying  is  too  frequently  re- 
ferred to  the  gums, — which,  in  fact,  are  rarely  the  seat  of  pain.  If  the  ear 
is  found  congested  or  inflamed  by  this  cause, — the  irruption  of  a  tooth, — 
dry  heat  applied  to  the  external  ear  of  the  little  patient  gives  great  relief 
and  favors  resolution  of  the  congestion.  The  simplest,  and  often  most  effn 
cient,  means  is  a  bottle  of  hot  water  held  against  or  in  front  of  the  auricle. 

The  effects  of  diseased  teeth  are  often  reflected  upon  the  skin  of  the 
auditory  canal  and  tympanic  cavity  of  large  children  and  adults.  The  reflex 
effect  of  dental  irritation  upon  the  drum-cavity  and  the  membrana  tympani 
of  infants  will  be  considered  when  discussing  diseases  of  the  drum-cavity 
in  children. 

membrana  tympani. 

This  part  of  the  conducting  auditory  apparatus  is  of  the  same  size  in  a 
child  as  in  the  adult.  Its  general  appearance  is  represented  in  the  accom- 
panying wood-cut  (Fig.  5).  This 
is  the  air-tight  boundary  between 
the  auditory  canal  and  the  middle 
ear.  It  serves  the  double  purpose 
of  protecting  the  latter  from  the  ex- 
ternal air,  and  of  broadening  the 
surface  of  the  handle  of  the  malleus, 
the  great  factor  in  the  leverage  of. 
sound-waves  upon  the  other  ossicles 
aud  the  fluid  of  the  labyrinth. 

Congenital  malformations  of  the 
membrana  tympani  are  sometimes 
seen  in  early  life,  as  a  small  opening 
in  the  upper  part  of  the  drum-mem- 
brane over  the  short  process  of  the 
malleus,  the  so-called  foramen  Ei- 
vini.  This  is  an  arrest  of  develop- 
ment or  a  failure  to  close,  like  hare- 
lip, coloboma,  etc.  If  such  an  open- 
ing in  the  membrana  of  a  child  is 
observed,  care  should  be  taken  to 
avoid  the  entrance  of  water  into  the 
ear,  as  it  might  inflame  the  drum-cavity,  should  it  find  its  way  into  this 
space. 


Outer  Surface  of  the  Drum-Mfmbrane. 
Magnified  %y,  times.  (Politzer.)— 1,  1,  the  flaccid 
part  of  the  drum-membrane ;  2,  the  short  process 
of  the  hammer-bone;  3.  back  fold  of  the  drum- 
membrane;  4,  the  long  limb  of  the  anvil-bone, 
shining  through  the  membrane;  5,  5,  the  true 
membrana  tympani,  or  membrana  vibrans;  6,  6,  6, 
fi,  inner  end  of  bony  canal,  forming  frame  for 
drum-membrane  ;  7.  the  pyramid  of  light;  8,  lower 
part  of  the  hammer;  9,  front  fold  of  the  drum- 
membrane. 
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Appearances. — Owing  to  the  thick  dermis  of  the  membrane  in  chil- 
dren, their  membranse  rarely  possess  the  lustre  of  the  adult's  drum- mem- 
brane. In  general  terms,  it  may  be  said  that  inspection  of  the  membrana 
tympani  of  an  infant  or  very  young  child,  by  means  of  the  so-called  specu- 
lum or  ear-funnel  and  a  hand-  or  forehead-mirror,  reveals  at  the  bottom  of 
the  fundus  a  grayish  or  pearl-colored,  circular,  membranous  diaphragm, 
with  a  lighter-colored  ridge  running  in  one  of  the  radii  from  in  front 
vand  above  backward  and  downward.  The  latter  is  the  handle  of  the  ham- 
mer-bone. It  terminates  above  at  the  so-called  short  process,  a  prominent 
knob,  and  below  it  ends  at  the  umbo,  or  central  depression  of  the  mem- 
brana tympani.  Backward  and  forward  from  the  short  process  of  the 
hammer,  or  malleus,  to  the  periphery  of  the  membrane  run  the  so-called 
folds  of  the  membrana  tympani,  and  above  these  folds  lies  the  membrana 
flaccida,  or  Shrapnell's  membrane.  This  is  free  from  fibrous  tissue,  and  is 
composed  of  the  skin  layer  of  the  drum-membrane  and  the  mucous  mem- 
brane of  the  attic  of  the  drum-cavity,  which  here  come  together  and  form 
a  loose  membrane  in  the  so-called  segment  of  Rivinus. 

The  pyramid  of  light,  a  reflection  found  in  the  lower  anterior  quadrant 
of  the  drum-membrane  of  larger  children  and  adults,  is  not  found  always 
in  infants.     It  is  plainly  visible,  however,  at  two  or  three  years  of  age. 

The  membrana  tympani  forms  an  hermetical  diaphragm  between  the 
external  and  the  middle  ear.  It  acts  as  a  protector  to  the  mucous  mem- 
brane of  the  middle  ear,  and  undoubtedly  augments  the  leverage  of  the 
malleus,  in  the  chain  of  ossicles,  by  its  expansion  about  the  handle  of  the 
hammer-bone,  which  is  thus  enabled  to  catch  sound-waves  which  fall  upon 
its  comparatively  broad  surface.  But,  as  perforation  or  even  large  destruc- 
tion in  the  membrane  does  not  appear  to  affect'  the  hearing  in  numerous 
cases,  it  cannot  be  considered  a  very  important  factor  in  the  chain  of  sound- 
conductors.  It  probably  acts  as  a  supporter  to  the  malleus  and  enables 
it  to  maintain  itself  from  locking  too  firmly  with  the  incus. 

Not  only  the  cutaneous  surface  but  also  the  mucous  layer  of  the  mem- 
brana tympani  of  a  young  child  is  thick  and  highly  developed.  Hence  its 
vascularity  is  readily  augmented  by  irritants  from  without  and  within,  and 
a  myringitis,  or  inflammation  of  the  drum-membrane,  is  excited  at  this  age 
more  easily  than  in  later  life. 

Diseases. — The  diseases  of  the  membrana  tympani  may  be  named  as 
follows:  traumatic  perforation,  acute  inflammation,  chronic  inflammation, 
with  or  without  perforation,  and  myringitis  from  the  growth  of  aspergillus 
in  the  fundus  of  the  canal.  Being  composed  of  skin  from  the  external  canal 
and  mucous  membrane  of  the  middle  ear,  it  readily  partakes  of  the  affections 
of  these  parts,  but  rarely  is  the  seat  of  a  purely  idiopathic  disorder.  A 
strict  myringitis  is,  in  fact,  very  difficult  to  define,  yet  clinically  it  has 
practical  existence. 

Traumatic  perforation  of  the  drum-membrane  from  "  boxing"  the  ear 
has  been  considered  under  Injuries  of  the  Auricle,  to  which  the  reader  is 
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referred  (p.  5).  The  other  forms  of  traumatic  perforation  occurring  in 
children  are  due  to  the  accidental  thrusting  of  slender  objects,  like  pencils, 
knitting-needles,  pens,  etc.,  into  the  canal  and  through  the  membrana.  In 
addition  to  the  wound  of  the  membrana,  injury  may  be  done  to  the  ossicula 
or  even  to  the  internal  ear  through  the  oval  window,  by  the  penetrating 
instrument. 

If  only  the  membrana  tympani  is  perforated,  the  same  cautious  pro- 
ceeding must  be  observed  as  to  avoidance  of  putting  anything  into  the 
canal,  as  was  recommended  when  speaking  of  boxing  the  ear.  At  the  same 
time  the  meatus  of  the  canal  must  be  protected  by  cotton,  and  the  air  thus  kept 
from  falling  directly  upon  the  exposed  mucous  membrane  of  the  drum-cavity. 
If  no  traumatic  inflammation  ensue,  the  wound  in  the  drum-membrane  will 
heal,  often  in  a  few  hours.  If  the  penetrating  wound  has  dislodged  or 
injured  any  of  the  ossicula,  a  serious  result  may  be  looked  for.  And  if 
it  has  extended  to  the  internal  ear,  cerebral  symptoms  soon  show  them- 
selves, and  are  followed  sooner  or  later  by  profound  deafness.  As  rarely 
anything  more  than  a  perforation  of  the  membrana  occurs  from  the  violence 
alluded  to,  it  will  not  be  necessary  to  refer  to  the  graver  complication  of 
injury  to  the  ossicula  or  the  internal  ear,  except  to  say  that,  if  it  occur, 
only  a  skilled  aurist  can  manage  it. 

Sometimes  the  membrana  tympani  is  ruptured  by  diving  and  by  loud 
and  sudden  noises,  and  sometimes,  though  rarely,  by  coughing. 

The  perforation  looks  like  a  red  line,  or  a  gapiug  slit,  either  before  or 
behind  the  malleus.  The  latter  is,  as  a  rule,  larger  and  more  plainly  visi- 
ble than  the  former.  The  perforation  whistle  can  always  be  heard  if  the 
Eustachian  tube  is  pervious.     There  is  generally  a  little  pain  at  first. 

Perforation  of  the  Flaccid  Membrane. — Sometimes  a  perforation  is  de- 
tected in  the  flaccid  membrane  above  the  short  process  of  the  malleus,  accom- 
panied by  little  or  no  discharge.  This  may  be  due  to  erosion,  from  a  foreign 
substance  in  the  external  auditory  canal.  More  frequently,  however,  such  a 
perforation  gives  exit  to  a  discharge  of  offensive  pus,  and  indicates  grave, 
purulent  disease  in  the  upper  part  of  the  drum-cavity, — in  the  so-called 
attic  of  the  drum.  This  form  of  tympanic  disease  will  be  considered 
when  discussing  affections  of  that  part  of  the  ear. 


DISEASES  OF  THE  MIDDLE  EAR 

Diseases  of  the  middle  ear  are  the  most  numerous  of  all  aural  diseases, 
are  especially  common  in  childhood,  furnish  most  of  the  cases  of  so-called 
"  earache"  among  the  young,  and  lie  at  the  foundation  of  nearly  all  cases 
of  permanent  deafness. 

Pathology  of  the  Middle  Bar.— We  find  here  also  congenital  mal- 
formations, as,  for  example,  an  abnormally  small  tympanic  cavity,  absence 
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of  the  fenestra:,  one  or  both,  or  contraction  of  them  by  hyperostosis.  The 
ossicles  of  hearing  may  be  absent,  or  abnormal  in  size.  The  stapes  is  said 
to  be  most  frequently  at  fault.  (Von  Troeltsch.)  Malformations  of  the 
middle  ear  are  usually  associated  with  malformations  in  the  external  ear. 

The  Eustachian  tube  is  rarely  malformed.  A  mastoid  cavity  is  found 
in  children,  but  it  is  very  small  and  its  cortex  is  filled  with  natural  de- 
hiscences.    This  grows  until  puberty,  when  it  is  fully  developed  (p.  2). 

The  tympanic  cavity  of  a  new-born  child  does  not  contain  air  if  the 
child  has  not  breathed.  It  is  not  filled  with  mucus,  but  with  a  thick 
mucous  membrane  in  a  hyperplastic  state.  In  the  first  years  of  life  the 
middle  ear  is  more  disposed  to  disease  than  later.  In  early  childhood  the 
dura  mater  and  the  tympanic  mucous  membrane  are  more  closely  connected 
than  in  later  life.  This  is  effected  by  the  direct  tissue-circulation  between 
these  parts  through  the  petro-squamous  suture.  Hence  affections  of  one 
region  influence  the  other. 

The  middle  ear  is  further  inclined  to  disease  because  of  the  connection 
between  the  Eustachian  tube  and  the  naso-pharynx.  The  latter  region  in 
children  is  very  susceptible  to  "  colds,"  and  these  effects  are  easily  commu- 
nicated thence  to  the  middle  ear. 

The  naso-pharynx  is  very  rich  in  blood-vessels  and  glandular  substance. 
Lying  between  the  pharyngeal  mouths  of  the  two  Eustachian  tubes  is  the 
so-called  pharyngeal  tonsil.  These  vascular  and  glandular  structures  be- 
come congested  and  abnormally  active  in  coryza  and  in  the  exanthemata. 
Then  the  Eustachian  tubes  become  closed,  aeration  of  the  drum-cavity 
ceases  or  is  greatly  impeded,  a  vacuum  is  formed  in  the  tympanum,  and  the 
membraua  tympani  is  pushed  inward  by  the  external  air.  Swollen  palatine 
tonsils  and  naso-pharynx  act  in  the  same  way,  by  inducing  stasis  of  cir- 
culation near  the  Eustachian  tubes,  and  thus  maintain  an  irritation  in  this 
delicate  region. 

Unimpeded  nasal  respiration  is  of  the  greatest  importance,  as  thus  aera- 
tion of  the  middle  ear  is  maintained.  The  naris  is  often  impeded  for  a  long 
time  before  it  is  discovered,  and  the  ear  on  that  side  becomes  deaf  before  the 
cause  is  found  out.  The  quality  of  the  air  respired  is  most  important,  as 
each  respiration,  swallowing,  gaping,  or  sneezing  forces  air  into  the  middle 
ear,  if  the  Eustachian  tubes  are  not  tightly  closed.  If  they  remain  closed 
long,  extravasation  occurs  in  the  drum-cavity,  which  can,  however,  be  re- 
moved by  inflation  or  by  paracentesis.  When  the  nose  is  stopped,  air  is 
more  readily  forced  from  the  naso-pharynx  into  the  Eustachian  tubes  and 
middle  ear  than  when  the  nares  are  free.  The  same  condition  prevails 
in  expiration,  coughing,  or  swallowing  when  the  nose  is  stopped.  Hence, 
when  the  child  sucks  the  breast,  swallowing  with  its  nose  stopped  and  its 
mouth  closed  by  the  teat  induces  in  its  middle  ear  what  is  known  as  the 
negative  effect  of  aeration  of  the  naso-pharynx, — viz.,  an  exhaustion  of  air 
from  the  tympana ;  the  membranse  are  then  drawn  inward,  causing  subjective 
noises,  discomfort  in  the  ear,  and  even  pain  and  deafness. 
Vol.  IV.— 2 
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The  same  condition  of  the  nares  which  thus  favors  the  entrance  of  air 
from  the  fauces  into  the  Eustachian  tubes  may  also  favor  the  entrance  of 
water.  Hence  vomiting,  as  in  whooping-cough,  may  force  the  contents  of 
the  stomach  into  the  middle  ear,  and  cause  otitis  media.  Mucus  also  may 
be  thus  forced  into  the  Eustachian  tubes  and  middle  ear. 

Pus  in  the  tympana  of  very  young  children  (from  two  days  to  two  weeks 
old)  may  be  regarded  as  physiological  and  due  to  metamorphosis  of  the 
mucous  cushion  alluded  to  on  p.  17.  Dissections  of  the  ears  of  children 
in  their  first  year  indicate  that  inflammation  and  exudation  in  the  middle 
ear  are  very  common  in  early  life. 

The  most  usual  form  is  the  acute  catarrhal  otitis  media,  which  may 
develop  into  the  acute  purulent,  or  may  assume  the  form  of  chronic 
catarrhal  otitis  media  without  purulency.  But  no  sharp  line  can  be  drawn 
between  acute  otitis  media  catarrhalis,  which  leads  to  rupture  of  the  mem- 
brana  tympani,  and  otitis  media  purulenta  acuta,  since  when  perforation  of 
the  membrana  ensues  some  pus  will  be  found  in  the  discharge  from  the 
drum-cavity,  though  the  quantity  may  be  so  slight  and  so  evanescent  as  to 
permit  the  disease  to  be  named  a  catarrhal  one,  with  hypersecretion  of  mucus 
as  its  chief  result. 

OTITIS  MEDIA   CATARRHALIS  ACUTA. 

A  Very  young  child  with  a  severe  coryza  and  stopped  nares  is  practically 
in  the  first  stage  of  otitis  media  catarrhalis.  Very  often  infants  in  this 
condition  cry  greatly,  but  the  true  cause  of  their  discomfort  is  not  known. 
Usually  only  one  ear  is  attacked  at  a  time.  If  a  discharge  of  mucus  or 
pus  occur  in  a  few  days  after  the  great  crying-spell,  then  it  is  recalled  that 
the  earache  may  have  been  the  cause  of  the  child's  lamentation.  Very  often, 
however,  the  pain  in  the  early  stage  of  catarrhal  otitis  media  is  not  great, 
the  congestion  in  the  tympanum  soon  undergoes  resolution,  no  discharge 
comes  from  the  ear,  and  it  is  never  known  that  the  ear'  has  been  the  seat 
of  disease,  unless  the  hearing  is  dulled  by  the  attack  and  the  child  is  old 
enough  to  permit  detection  of  this  altered  function.  This  failure  in  hear- 
ing soon  passes  off,  and  many  cases  never  show  any  subsequent  defects  in 
hearing. 

On  the  other  hand,  with  a  coryza  the  child  may  soon  begin  to  cry 
bitterly,  and  if  a  year  old  will  put  its  hand  to  its  ear,  indicating  the  seat 
of  pain.  When  able  to  speak,  it  will  state  that  its  ear  aches.  If  suppura- 
tion does  not  ensue,  the  pain  is  relieved  either  by  proper  treatment  or  by  a 
rupture  of  the  membrana  tympani  and  an  escape  of  sero-mucus. 

Treatment. — "When  it  is  discovered  that  a  child  with  coryza — for  it  is 
such  who  are  usually  attacked  with  this  form  of  ear-disease — is  suffering 
from  earache,  an  endeavor  should  be  made  to  free  its  nostrils  and  open  the 
Eustachian  tubes,  for  it  is  the  swollen  state  of  the  latter  and  the  vacuum 
formed  thereby  in  the  middle  ear  which  cause  the  pain.  If  the  tubes  are 
not  opened  and  air  thus  allowed  to  re-enter  the  tympanum,  passive  exuda- 
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tion  ensues  in  the  drum-cavity  and  soon  leads  to  rupture  of  the  drum  or 
further  complications  in  the  middle  ear. 

A  camel's-hair  pencil  anointed  with  sweet  oil  or  cosmoline  may  be  passed 
gently  backward  towards  the  fauces, — not  upward  towards  the  frontal  sinus. 
This  will  promote  sneezing  or  coughing  and  tend  to  open  the  Eustachian 
tubes.  Still  better,  inflation  of  the  tympana  by  Politzer's  air-bag  should  be 
done.  With  infants  and  very  young  children  this  is  a  simple  and  efficient 
operation.  It  is  required  simply  to  place  the  nose-piece  in  the  nares,  and 
inflate.  No  swallowing  of  water  nor  any  other  effort  on  the  patient's  part 
is  required,  as  it  generally  cries,  and  this  lifts  the  velum  and  shuts  off"  the 
nares  from  the  pharynx.  A  gentle  puff  from  the  air-bag  will  now  usually 
inflate  the  tympana,  and  often  banish  the  earache.  It  must  be  done,  how- 
ever, very  gently  in  the  acute  stage,  or  the  ear  is  made  more  painful  by  the 
concussion  it  receives. 

The  pain  may  often  be  entirely  relieved  in  a  short  time  by  the  applica- 
tion of  dry  heat  to  the  auricle  or  in  front  of  the  ear.  A  four-ounce  bottle 
filled  with  hot  water  and  held  to  the  aching  ear  I  have  known  to  relieve 
soon,  and  I  have  seen  the  child  fall  asleep  to  wake  with  no  further  ear- 
disease.  A  hot  stone,  a  hot  salt-bag,  a  hop-pillow,  or  a  hot-water  bag  will 
accomplish  the  same. 

But  beware  of  dropping  anything  into  the  ear  in  this  stage  of  the  disease, 
or  of  putting  anything  moist,  resembling  a  poultice,  in  or  about  the  ear. 
If  you  doubt  this,  just  apply  to  your  own  well  ear  any  of  the  great  variety 
of  domestic  remedies  so  often  ruthlessly  applied  to  an  inflamed  ear,  and 
you  will  perceive  how  quickly  an  acute  otitis  externa  is  excited,  and 
how  often  this  is  added  to  the  catarrhal  inflammation  in  the  middle  ear. 
From  my  own  experience  I  believe  that  very  few  catarrhal  cases  would 
ever  pass  into  any  very  painful  or  serious  stage  if  they  were  properly 
treated  at  the  outset.  It  is  certainly  a  fact  that  many  are  made  worse  by 
what  is  improperly  and  ignprantly  put  into  the  external  ear.  It  does  not 
reach  the  inflamed  middle  ear,  but  it  inflames  the  external  ear  and  increases 
the  general  congestion  and  pain  in  the  organ.  When  I  have  seen  a  catar- 
rhal otitis  media  at  the  outset  and  have  had  the  control  of  all  the  treatment, 
I  have  never  known  the  inflammation  to  fail  to  yield  promptly  to  treat- 
ment. On  the  other  hand,  I  have  seen  what  was  at  the  beginning  a  simple 
and  manageable  disease  turned  into  a  very  painful  and  sometimes  chronic 
one  by  improper  treatment. 

Politzer's  Method  of  Inflation :  the  Air-Douche. — As  this  method  of  in- 
flating the  tympana  is  frequently  mentioned  in  these  pages,  it  should  be 
said  that  it  consists  in  blowing  air  through  the  nostrils  into  the  naso- 
pharynx by  means  of  a  soft  rubber  bag  made  for  the  purpose,  and  held  in 
the  hand  of  the  surgeon.     (Figs.  6  and  7.) 

The  nose-piece  being  inserted  into  one  nostril,  the  other  nostril  is  closed 
by  pressure  with  the  fingers  of  the  surgeon.  Then  the  ala  of  the  nostril  in 
which  the  nose-piece  is,  is  gently  pressed  in  front  of  the  nose-piece,— not 
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down  upon  it.  Then  the  patient,  having  previously  had  some  water  given 
him,  is  told  to  swallow.  This  act  lifts  the  velum,  shuts  off  the  naso- 
pharynx from  the  pharynx,  and  opens  the  Eustachian  tubes.     If  at  this 


Fig.  7. 


Fig.  6. 


Politzer's  inflation-bag. 


Application  of  the  inflation-bag. 


moment  air  is  thrown  into  the  naso-pharynx  by  squeezing  the  air-bag, 
inflation  of  the  tympana  takes  place.  Instead  of  swallowing  water,  disten- 
tion of  the  cheeks  with  air  will  accomplish  the  same  object. 

In  very  young  children  neither  method  can  be  used.  Sometimes  simple 
inflation  by  means  of  the  air-bag,  without  any  aid  on  the  child's  part,  will 
force  air  into  the  tympana.  Crying  on  the  part  of  the  child,  by  lifting  the 
palate,  will  greatly  aid  inflation. 

In  addition  to  the  measures  for  relief  already  named,  the  child  must 
be  kept  warm,  and,  if  possible,  in  the  same  room,  while  the  ear  is  at  all 
painful  or  sore.  The  temperature  of  the  room  must  not  be  below  70°  F. 
The  patient  must  be  kept  warmly  dressed,  and,  if  able  to  walk,  must  be 
kept  off  the  floor,  if  the  weather  is  cold.  A  mild  sudorific  may  be  given, 
and  the  food  must  be  light.  Such  management  will  usually  bring  about 
resolution  of  the  inflammation  in  the  naso-pharynx  and  middle  ear  in  the 
course  of  a  few  hours  or  a  day.  The  dulness  of  hearing  may  remain  for 
several  days,  and,  if  so,  Politzer's  inflation  should  be  performed  once  a  day 
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Fig.  8. 


until  the  hearing  improves,  and  less  frequently  as  the  hearing  further 
improves. 

Sometimes,  however,  though  the  pain  may  be  made  to  abate,  the  exuda- 
tion in  the  tympanum  may  be  sufficient  to  cause  rupture  of  the  membrana 
tympani,  and  a  yellowish  mucus  or  muco-pus  will  be  found 
escaping  from  the  meatus  into  the  concha  of  the  auricle  or  even 
out  upon  the  cheek.  The  disease  has  now  become  subacute, 
and  may  undergo  a  spontaneous  cure  in  a  few  days,  as  evi- 
denced by  cessation  of  the  discharge  and  improvement  in  hear- 
ing,— the  latter  being  discernible  only  in  children  who  can 
talk, — or  it  may  pass  into  chronic  muco-purulent  otitis  media. 

The  ear  should  now  be  mopped  with  absorbent  cotton  on 
the  cotton-holder,  or  syringed  with  warm  water,  in  order  to 
remove  all  septic  matter.  After  such  cleansing  one  of  the  fol- 
lowing powders  may  be  blown  gently  into  the  ear :  finely-pow- 
dered boric  acid ;  or  iodoform,  one  part,  and  boric  acid,  seven 
parts ;  or  boric  acid  treated  with  calendula  or  hydrastin.  This 
treatment  should  be  carried  out  every  day  if  the  discharge  is 
copious,  and  less  frequently  as  the  discharge  diminishes. 

It  is  well  to  state  here  that  the  boric  acid  is  combined  with 
calendula  or  hydrastin  in  the  following  manner.  Mix  tincture 
of  calendula  and  boric  acid  together,  minim  for  grain,  and  dry 
over  water-bath.  Then  repowder  the  dried  mass  and  mix  it 
with  one  or  two  parts  of  boric  acid  as  desired.  The  hydrastin- 
boric-acid  powder  is  prepared  in  the  same  way. 

This  treatment,  if  begun  at  once,  will  usually  check  the 
discharge  from  the  ear  in  a  week  or  two.  If  the  discharge  is 
neglected,  a  cure  is  effected  much  less  rapidly.  The  cure  is 
also  hastened  by  the  use  of  Politzer's  inflation-bag.  "When  the 
discharge  has  ceased,  the  membrana  may  still  be  found  perfo- 
rated or  it  may  have  healed.  The  perforation  in  the  mucous  II 
form  of  otitis  media  is  usually  smaller  than  in  the  purulent 
forms.  I 

The  insufflation  of  boric  acid  in  any  of  its  combinations 
must  not  be  done  while  the  ear  is  tender  or  painful,  as  such 
treatment  undoubtedly  increases  the  pain.  Its  use  is  indicated, 
however,  as  soon  as  the  pain  and  soreness  leave  the  ear.  In  fact,  during 
the  painful  stage  of  otitis  media  the  less  put  into  the  ear  the  better  it  is  for 
the  patient.  Before  the  membrana  ruptures  or  is  incised  by  the  surgeon, 
the  local  application  of  dry  heat  and  the  systemic  treatment  are  all  that  can 
be  done.  Some  have  obtained  good  results  from  the  administration  of  small 
doses  of  tincture  of  aconite  root.  Locally  cocaine  has  been  vaunted  by 
some,  but  I  have  gained  no  aid  from  it  in  acute  otitis  media.  As  I  have 
already  said,  the  catarrhal  cases,  if  seen  soon  and  before  various  improper 
home  remedies  have  been  applied,  yield  to  the  application  of  dry  heat  to 
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the  painful  ear.  The  hot-water  bag,  the  bottle  filled  with  hot  water,  a  hot 
stone  in  flannel,  a  hot  sand-bag,  a  hot  salt-bag,  or  a  hot  cushion  of  dry 
hops  will  give  the  best  aid  and  certainly  do  no  harm.  Moist  applications 
in  the  form  of  poultices  macerate  too  much  and  tend  to  harm  the  ear,  just 
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Author's  method  of  insufflating  powder  into  the  ear. 

as  they  do  when  applied  to  the  eye;  One  or  two  Swedish  leeches  applied 
near  the  tragus  or  beneath  the  auricle  will  often  cut  short  an  acute  catarrhal 
process  and  prevent  the  formation  of  muco-pus. 

Paracentesis  of  the  Membrana. — Even  in  the  catarrhal  cases  of  otitis 
media,  paracentesis  of  the  membrana  may  be  performed, — though  this  oper- 
ation is  more  likely  to  be  demanded  in  the  purulent  form  of  otitis  media. 

Fig.  10. 


Paraeentesis-knife. 

This  must  not  be  attempted,  however,  unless  the  surgeon  can  illuminate 
the  ear  with  the  forehead-mirror  and  conduct  the  delicate  paraeentesis- 
knife  down  to  the  bulging  membrana.  An  incision  may  then  be  made  in 
that  part  of  the  drum-membrane  which  is  most  distended  by  the  products 
of  inflammation  in  the  drum-cavity.  Such  an  operation  usually  gives 
speedy  relief  to  the  sufferings  of  the  patient. 
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In  many  instances  the  catarrhal  form  of  otitis  media  cannot  be  relieved 
by  any  of  the  remedies  I  have  indicated,  but  passes  into  otitis  media  puru- 
'lenta.  The  pain  in  these  cases  will  have  defied  all  measures  adopted  for  its 
relief,  and  terminates  only  when  the  membrana  tympani  ruptures  sponta- 
neously or  is  incised  by  the  knife.  If  pus  forms,  it  can  be  seen  behind  the 
membrana,  and  the  latter  will  usually  bulge  outward.  It  is  this  form  of 
ear-disease  which  usually  causes  the  distressing  earache  of  children.  In 
very  young  children  the  pain  is  so  intense  as  to  cause  convulsions.  In  in- 
fants a  coryza  or  teething  will  bring  on  this  disease  in  the  ear.  In  larger 
children  the  exanthemata,  exposure  to  inclement  weather,  or  playing  in  the 
snow,  or  in  summer  excessive  bathing  in  cold  water  or  rapid  cooling  of  the 
heated  body  by  lying  on  the  ground,  will  cause  otitis  media. 

In  scarlet  fever  or  measles  this  disease  may  come  on  insidiously  without 
much  pain.     In  such  cases  it  seems  to  be  of  a  chronic  nature  from  the  out- 
set.    The  perforation  is  usually  large,  as  the  membrana  tympani  sloughs 
easily  in  the  exanthemata,  espe- 
cially in  scarlatina. 

The  mode  of  reflex  action 
concerned  in  the  purulent  otitis 
media  of  teething  deserves  our 
consideration.  "  A  considerable 
portion  of  the  blood-supply  of 
the  membrana  tympani  is  derived 
from  an  artery  that  leaves  the 
internal  carotid  in  the  carotid 
canal,  and  proceeds  by  a  very 
short  course  directly  to  its  desti- 
nation. .  Being  thus  closely  con- 
nected with  a  large  arterial  trunk, 
this  small  tympanal  branch  (Fig. 
11  at  3)  of  the  internal  carotid 
artery  possesses  very  favorable 
circumstances  for  a  speedy  aug- 
mentation of  its  blood-supply. 
Now,  the  nervi  vasorum  consti- 
tuting the  carotid  plexus  at  this 
part  of  its  course  come  largely 
from  the  otic  ganglion  (Fig.  11  at  4).  The  third  branch  of  the  fifth  nerve 
is  cut  through  in  the  diagram  to  show  this  ganglion.  On  the  other  hand, 
the  inferior  dental  nerve  (Fig.  11  at  8)  supplying  the  decayed  tooth  or 
gums,  as  the  case  may  be,  also  communicates  with  this  ganglion  (Fig.  11 
at  4  5).  We  thus  arrive  at  a  direct  channel  of  nerve-communication, 
through  the  otic  ganglion,  between  the  source  of  irritation,  the  tooth,  and  the 


Nervous  Connection  between  the  Teeth  and  the 
Ear.  (Woakes.)— 1,  tympanic  cavity :  2,  auricular  branch 
of  auriculotemporal  nerve;  3,  branch  from  the  ganglion 
furnishing  vascular  nerves  to  the  internal  carotid  artery 
and  its  branch  the  tympanic  artery ;  4,  otic  ganglion ; 
5,  branch  from  otic  ganglion  joining  inferior  dental 
nerve;  6,  middle  meningeal  artery;  7,  auriculo-temporal 
nerve ;  8,  inferior  dental  nerve  to  teeth  and  gums ;  9, 
short  tympanic  branch  of  internal  carotid  artery. 
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vascular  supply  of  the  drum-head.  The  effect  then  of  the  irritating  impres- 
sion proceeding  from  the  decayed  tooth  or  swollen  gums  will  be  to  excite 
waves  of  vessel-dilatation  in  the  correlated  area,  the  drum-head.  Its  vessels 
now  become  largely  distended,  acute  congestion  is  thus  established,  with  its 
attendant  stretching  of  the  sensitive  and  tense  tissue  in  which  it  occurs,  and ' 
so  occasions  the  pain  experienced  by  the  subject  of  these  conditions.  If  the 
irritation  be  sufficiently  prolonged,  effusion  into  the  tissues  ensues,  which 
under  favorable  circumstances  will  pass  into  suppuration  and  constitute  a 
true  otorrhoea.  Owing  to  the  free  inosculation  of  the  vessels  of  the  drum- 
head with  those  supplying  the  tympanic  cavity,  it  will  not  be  long  ere  this 
region  participates  in  the  inflammatory  process,  so  that  this  cavity  may  also 
become  filled  with  pus  or  muco-purulent  fluid."  (Woakes.)  Of  course  this 
accumulation  must  either  escape  by  the  Eustachian  tube,  as  it  can  very 
easily  in  children,  from  the  comparatively  large  size  of  this  tube  in  them, 
or  it  ruptures  the  membrana  and  runs  out  at  the  external  auditory  meatus. 
Before  discharge  takes  place  from  the  drum-cavity,  the  pent-up  matter  may 
press  upon  the  fenestra?  and  thence  upon  the  contents  of  the  inner  ear,  and 
may  excite  convulsions. 

Before  suppuration  ensues  in  the  drum-cavity,  inflammation  may  extend 
from  the  drum  to  the  meninges  of  the  brain,  by  the  way  of  the  petro- 
squamosal  suture,  through  which  a  fold  of  dura  mater  dips  into  the  tym- 
panic cavity  and  unites  with  the  muco- periosteal  lining  of  the  latter.  This 
fissure  is  wide  and  the  portion  of  dura  mater  entering  the  tympanum 
through  it  is  large  in  infancy.  Towards  adult  life  this  fissure  becomes  nar- 
rowed or  obliterated,  but  the  vascular  connection  between  the  drum-cavity 
and  the  brain  continues. 

Treatment. — Since  otitis  media  purulenta  begins  as  a  catarrhal  inflam- 
mation, the  remedies  suggested  for  the  relief  of  the  latter  malady  (pp.  18-20) 
may  be  applied  in  this. 

But  I  cannot  too  urgently  object  to  the  use  of  poultices  or  hot  drops  of 
tinctures  and  acids  in  this  disease.  By  such  procedure  the  ear  is  usually 
made  worse,  as  an  artificial  otitis  externa  or  a  myringitis  is  brought  on,  and 
the  original  disease  is  masked.  Very  often  this  is  the  condition  of  the  ear 
when  the  physician  is  called  to  the  patient,  because  of  the  indiscriminate 
use  of  a  host  of  senseless  household  remedies.  Examination  of  the  mem- 
brana tympani  reveals  a  bulging  either  below  or  above  the  folds,  in  the 
membrana  flaccida,  rarely  in  both  regions.  In  either  condition  it  is  best  to 
perform  paracentesis. 

There  are  no  "  drops"  which  can  relieve  earache  in  children.  If  dry 
heat,  inflation,  or  treatment  of  the  inflamed  nares  will  not  do  it,  nor  rest  in 
bed  in  a  warm  room  with  antiphlogistic  and  sudorific  treatment  accomplish 
it,  only  the  escape  of  pus,  either  spontaneously  or  by  means  of  the  para- 
centesis-knife,  will  give  the  desired  relief. 

After  the  discharge  of  pus  has  set  in,  the  ear  must  be  gently  mopped  with 
absorbent  cotton,  once  or  twice  daily,  or  oftener,  to  keep  it  clean  and  dry. 
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This  is  preferable  to  the  syringe.  If,  however,  the  discharge  is  copious  and 
tenacious,  the  ear  may  be  syringed  at  the  beginning  of  the  discharge,  but 
not  as  the  discharge  di- 
minishes. After  the  ear 
is  cleansed,  insufflations 
of  boric  acid  alone  or 
of  boric  acid  and  iodo- 
form combined  may  be 
employed,  if  the  ear  has 
lost  all  pain  and  tenderness.  If  the 
discharge  keeps  up  for  a  fortnight  and 
is  very  purulent,  the  ear  may  be  mopped 
with  a  two-and-a-half-per-cent.  solution  of 
carbolic  acid,  previous  to  the  insufflations. 

The  surgeon  must  be  on  the  lookout  for 
granulations  and  polypi.  If  the  former  ap- 
pear, the  above  treatment  will  often  cause 
them  to  disappear;  if  not,  they  may  be 
gently  touched  with  as  much  fluid  chromic 
acid  as  will  cling  to  the  end  of  a  bare  cotton- 
holder.  If  true  pedicellate  polypi  form,  ■ 
either  gentle  torsion  of  the  polyp  by  means 
of  a  probe,  under  perfect  illumination,  or 
snaring  it  with  the  polyp-suare,  will  remove  the  growth. 

CHRONIC   PURULENT   OTITIS    MEDIA. 

Unless  acute  purulency  of  the  middle  ear  stops  spon- 
taneously in  a  few  weeks  or  is  checked  by  proper  treat- 
ment in  an  equal  period  of  time,  the  patient  becomes  the 
subject  of  chronic  purulent  catarrh  of  the  middle  ear. 

This  disease  is  usually  the  result  of  neglect,  and  is 
easily  established  in  the  cachectic  or  debilitated.  The 
majority  of  cases  are  the  result  of  severe  scarlatina. 
Measles  and  intense  coryzas  at  the  time  of  teething  fur- 
nish their  share  also. 

If  the  canal  is  examined,  it  will  be  found  either  partly  or  entirely  filled 
with  pus  and,  in  the  earlier  stages,  strings  of  mucus  from  the  Eustachian 
tube.  I  would  say  here  that  a  discharge  from  the  ear,  especially  if  a 
copious  one,  is  prima  facie  evidence  of  the  existence  of  a  perforation  in  the 
membrana  tympani.  After  this  discharge  is  removed  from  the  canal,  either 
by  syringing  with  warm  water  or  by  mopping  with  absorbent  cotton,  the 
membrana  tympani  may  be  seen.  Inspection  will  reveal  that  the  mem- 
brane is  perforated,  usually  at  one  point  only,  and  that  in  the  lower  and 
hinder  part.  The  perforation  is  sometimes  large  enough  to  permit  a  view 
of  the  red  mucous  membrane  of  the  inner  wall  of  the  drum-cavity  beyond. 


Author's  polyp-snare. 
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Very  often  the  entire  membrana  is  gone,  only  the  peripheral  annulus  tendi- 
nosus  and  the  malleus  being  left.  The  latter  is  indrawn,  and  its  lower  end 
is  seen  lying  against  the  promontory.  If  the  perforation  is  smaller,  the 
malleus  will  be  seen  to  be  entire  and  in  normal  position.  The  remnant  of 
the  membrana  is  then  macerated,  and  in  some  cases  denuded  of  its  epithe- 
lium. In  other  cases  the  dermis  of  the  membrane  is  intact,  but  thickened 
and  white.  If  the  perforation  is  large  and  extends  far  into  the  upper  and 
posterior  quadrant,  the  incus-stapes  joint  may  be  seen  easily.  Polypi  are 
often  found  in  this  form  of  ear-disease,  extending  beyond  the  plane  of 
the  membrana  tympani,  outward  into  the  external  auditory  canal.  Their 
protrusion  in  this  direction  leads  often  to  the  idea  that  they  are  attached  to 
the  walls  of  the  auditory  canal ; .  but,  in  reality,  they  originate  from  the 
mucous  membrane  of  the  drum-cavity,  either  from  that  on  the  inner  wall 
or  from  that  on  the  inner  surface  of  the  membrana  tympani.  The  lining 
of  the  auditory  canal  is  skin,  and  not  mucous  membrane.  Hence  polypi 
do  not  readily  originate  from  it. 

Treatment. — If  in  a  case  of  chronic  purulent  otitis  media  a  polypus  is 
found,  it  should  be  extracted  before  any  attempt  is  made  at  checking  the  dis- 
charge. In  fact,  a  discharge  cannot  be  checked  while  a  polypus  is  in  the  ear. 
A  polypus  may  be  removed  by  delicate  forceps,  or  it  may  be  twisted  off  its 
stem  by  the  use  of  forceps,  but  the  surest  way  is  to  snare  it  off  by  means 
of  the  polypus-snare  (p.  25).  This  instrument  should  be  very  slender, 
so  that  it  can  be  passed  down  the  canal  to  the  polypus  under  the  eye  of 
the  operator.  This  can  be  done  if  the  instrument  is  slender  enough  to  per- 
mit plenty  of  light  from  the  illuminator  to  pass  into  the  canal  at  the  same 
time.  A  fine  brass  piano-wire,  or  the  fine  brass  wire  used  by  saddlers,  is 
better  than  steel  or  silver  wire,  because  it  is  more  pliable  and  the  bright 
color  enables  the  operator  to  keep  sight  of  the  loop  which  he  is  endeavoring 
to  place  over  the  polyp.  After  the  polyp  is  removed  from  its  pedicle,  the 
latter  should  be  touched  with  a  minute  quantity  of  fluid  (i.e.,  deliquesced) 
chromic  acid.  Just  as  much  as  will  cling  to  the  end  of  a  bare  metal  probe 
will  suffice  for  the  purpose  of  cauterizing  the  pedicle.  The  hemorrhage  is 
inconsiderable  in  all  cases.  If  neither  the  wall  of  the  auditory  canal  nor 
the  mucous  membrane  of  the  drum-cavity  be  touched,  the  patient  will  ex- 
perience no  pain.  In  fact,  as  the  polyp  has  no  sensibility,  if  the  parts 
named  be  not  touched,  the  patient  will  not  know  that  anything  is  being 
done  to  him.  After  the  removal  of  the  polyp  and  the  cauterization  of  the 
pedicle  the  ear  may  be  insufflated  with  finely-powdered  boric  acid,  alone 
or  combined  with  iodoform  as  previously  suggested  (p.  21). 

After  the  removal  of  a  polypus  from  the  ear  the  discharge  usually  stops, 
— sometimes  even  without  further  treatment.  However,  some  form  of 
treatment  is  usually  demanded  for  a  few  weeks.  If  the  discharge  does  not 
then  cease,  we  may  suspect  that  a  concealed  polypus  exists  in  the  upper 
part  of  the  tympanic  cavity, — the  so-called  attic. 

The  best  treatment  for  checking  the  discharge  after  the  polyp  is  removed 
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is  the  dry  form,  by  the  powders  named.  Sometimes  strong  solutions  of 
nitrate  of  silver  may  be  required.  Nothing  weaker  than  fifty  grains  to  the 
fluidounce  of  water  will  be  of  avail,  and  solutions  of  one  hundred  grains 
are  often  most  efficient.  These  must  be  put  into  the  ear  by  the  surgeon, — 
not  by  the  patient  or  an  attendant.  It  is  not  necessary  to  neutralize  them 
by  salt  water.  Let  the  ear  be  gently  and  thoroughly  syringed  with  plenty 
of  tepid  water  a  few  moments  after  the  application  has  been  made.  If 
this  treatment  has  not  a  decidedly  good  effect  after  two  or  three  applications 
have  been  made,  it  should  be  discontinued,  or  stronger  solutions  tried,  even 
up  to  saturated  solutions.  But,  of  course,  these  must  be  arrived  at  with 
caution  :  the  last-named  strength  will  be  needed  rarely. 

If  fluid  applications  are  demanded  instead  of  powders,  alcohol  stands 
first  in  the  list,  in  the  treatment  of  chronic  purulent  otitis  media.  This 
may  be  used  in  the  form  of  spirits  of  wine,  or  of  absolute  anhydrous 
alcohol.  An  application  of  ten  drops  may  be  made  once  or  twice  a  day, 
after  the  ear  is  cleansed  either  by  absorbent  cotton  or  by  syringing. 

Solutions  of  sulphate  of  copper,  one  grain  to  the  ounce  of  water,  sul- 
phate of  zinc,  from  one  to  three  grains  to  the  fluidounce,  and  nitrate  of 
lead,  ten  grains  to  the  fluidounce,  will  be  found  of  value  in  checking  the 
discharge.  As,  however,  the  disease  does  best  under  the  dry  treatment,  all 
fluid  applications  are  but  second  choice.  But  cases  may  present  themselves 
in  which  the  dry  ti-eatment  cannot  be  carried  out,  and  in  such  the  fluid 
applications  I  have  named  will  be  found  of  service. 

Granulations,  with  broad  base,  need  not  be  cut  or  scraped  away.  They 
will  generally  disappear  under  the  antiseptic  and  dry  treatment.  But  no 
fluid  application  excepting  alcohol  will  be  of  use  when  granulations  are  pres- 
ent. In  fact,  the  fluid  treatment  is  contra-indicated  when  granulations  are 
present,  as  moisture  promotes  their  growth  and  development  into  polypi. 

Chronic  Purulency  of  the  Attic  of  the  Tympanum. — Chronic 
purulent  disease  in  the  attic  appears  under  two  forms :  (1)  in  conjunction 
with  chronic  suppuration  of  the  atrium,  or  lower  and  larger  part  of  the 
tympanum,  the  latter  being  accompanied  by  perforation  of  the  membrana 
tympani ;  and  (2)  as  a  chronic  purulent  disease  limited  to  the  attic,  the 
membrana  flaccida,  the  part  above  the  short  process  of  the  hammer,  alone 
being  perforated,  the  membrana  vibrans,  the  part  below  the  line  of  the  folds, 
being  intact  and  often  normal  in  appearance.  In  the  first  case  the  discharge 
is  copious,  while  in  the  second  form  it  is  usually  scanty. 

The  attic  contains  the  head  and  neck  of  the  malleus  and  the  body  of 
the  incus ;  its  upper  wall  is  the  tegmen  tympani,  the  boundary  between 
the  tympanum  and  the  cranial  cavity.  It  is  therefore  manifest  that  disease 
in  this  space  threatens  the  meninges  by  extension  through  the  dehiscences 
which  usually  exist  in  the  tegmen  tympani.  A  combination  of  the  two 
forms — i.e.,  the  coexistence  of  a  perforation  in  the  membrana  flaccida  with 
one  in  the  membrana  vibrans — is  the  rarest  exception.  The  membrana 
flaccida  is  that  part  of  the  membrana  tympani  bounded  above  by  the  semi- 
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circular  bony  edge  of  the  segment  of  Rivinus— i.e.,  the  inner  edge  of  the 
upper  wall  of  the  auditory  canal— and  below  by  the  folds  of  the  meni- 
brana  and  the  short  process.  As  it  is  composed  of  two  layers  only,— skin 
and  mucous  membrane,  being  devoid  of  fibrous  tissue,— it  is  loose,  and  has 
received  the  name  of  flaccid  membrane.  It  is  also  called  the  membrane  of 
Shrapnell,  after  him  who  first  described  it. 

The  second  form  exists  rarely  in  children,  but  there  is  reason  to  believe 
that  the  first  form,  in  which  the  atrium  is  also  diseased,  is  often  found  in 
them.  In  such  cases  as  the  latter  the  incus  is  often  partly  or  entirely  de- 
stroyed by  necrosis.  The  malleus  also  is  partly  destroyed  in  the  handle, 
the  upper  parts  alone  remaining  in  union  with  the  remnants  of  the  mem- 
brana  tympani.  The  stapes  is  usually  intact,  as  it  seems  most  resistant  to 
purulent  disease  and  necrosis. 

Treatment. — The  first  form  of  attic  disease  demands,  in  addition  to 
the  treatment  already  laid  down  for  chronic  purulency  of  the  drum,  a 
thorough  drainage  of  the  attic.  This  is  best  accomplished  by  removal  of 
the  remnants  of  the  membrana  tympani,  the  malleus,  and  the  incus.  The 
stapes  should  be  left  undisturbed.  This  operation  of  excision  of  the  rem- 
nants of  the  membrana  and  ossicula  auditus  is  performed  with  the  patient 
under  ether.  The  illumination  of  the  ear  is  accomplished  by  means  of  an 
electric  lamp  arranged  to  be  worn  on  the  forehead.  If  the  incus-stapes 
joint  is  visible,  the  latter  should  be  separated  from  the  former,  by  means 
of  a  knife  specially  devised  for  this  purpose.  If  this  joint  is  hidden  by  the 
still  extant  upper  posterior  quadrant  of  the  membrana  tympani,  it  should 
be  exposed  or  sought  for,  by  the  excision  of  the  obscuring  part  of  the  drum- 
membrane.  If  discovered  by  this  act,  the  joint  should  be  severed  as  stated 
above.  The  next  step  will  be  to  sever  the  tendon  of  the  tensor  tympani 
muscle,  by  means  of  another  form  of  knife,  specially  devised  for  this  act. 
Then  all  remaining  attachments  of  the  membrana  tympani  to  the  annulus 
tympanicus  should  be  severed  by  means  of  a  blunt-pointed  knife,  when  the 
malleus,  being  seized  by  delicate  forceps  or  by  a  polyp-snare,  can  be  lifted 
from  the  ear.  The  incus  in  these  cases  is  generally  destroyed  by  necrosis, 
but,  if  not,  it  can  be  removed  by  forceps,  or  by  a  hoe-like  instrument  if  the 
ossicle  has  slipped  high  up  in  the  attic. 

If  we  are  dealing  with  the  second  form, — viz.,  one  in  which  the  per- 
foration is  in  the  membrana  flaccida  only,  through  which  the  pus  escapes, 
while  the  membrana  vibrans  is  intact, — the  procedure  is  a  little  different. 
In  this  form  the  incus-stapes  joint  is  necessarily  unexposed  :  at  most,  only 
the  neck  of  the  malleus  can  be  seen.  The  first  act,  therefore,  will  be  to 
excise  the  upper  posterior  quadrant  of  the  membrana  tympani  and  expose 
the  incus-stapes  joint.  Then  disarticulate  these  two  bones,  sever  the  tendon 
of  the  tensor  tympani,  and  cut  away  all  attachments  of  the  intact  mem- 
brana to  the  annulus  tympanicus,  by  a  circular  cut  embracing  the  entire 
periphery.  The  malleus,  with  the  remnants  of  the  membrana,  can  then  be 
removed  as  stated  above. 
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This  operation  may  be  the  only  means  of  obtaining  a  radical  cure  in 
some  cases  of  chronic  suppuration  in  the  attic.1  Much  relief,  however,  and 
even  long  periods  of  immunity  from  the  offensive  purulent  discharge,  may 
be  obtained  by  the  use  of  various  fluid  remedies  applied  to  the  attic,  through 
the  perforation,  by  means  of  the  tympanic  syringe.  The  latter  is  a  syringe 
holding  about  a  fluidounce,  to  which  is  fitted  a  slender  nozzle,  which  is  in- 
troduced into  the  attic  through  the  perforation.  By  this  means  the  diseased 
cavity  may  be  syringed  with  peroxide  of  hydrogen,  and  then  by  solutions 
of  carbolic  acid,  sulphate  of  copper  (gr.  iii  to  f§i),  alcohol,  etc.,  those  named 
being  the  preferable  ones. 

Peroxide  of  hydrogen,  having  a  peculiar  affinity  for  albumen,  breaks 
up  pus  as  soon  as  it  comes  in  contact  with  it,  making  by  such  action  a 
copious  foam.  This  not  only  is  a  great  cleanser,  but  it  reveals  by  this 
foam  the  presence  of  pus  even  in  very  small  quantities.  When  the  foam 
ceases  to  appear  it  may  be  concluded  that  all  pus  has  been  removed. 

Mastoid  Disease. — Affections  of  the  mastoid,  being  usually  the  result 
of  chronic  purulent  disease  in  the  tympanic  cavity,  may  be  considered  at 
this  point. 

For  clinical  convenience  mastoid  inflammation  may  be  divided  into : 

1.  Periostitis  of  its  outer  surface. 

2.  Congestion  and  inflammation  of  the  mucous  membrane  lining  the 
air-cells  of  the  mastoid  cavity. 

3.  Caries  and  necrosis ;  followed  by  thrombosis  of  the  lateral  and  other 
sinuses  of  the  brain,  general  embolism,  pysemia,  or  cerebral  abscess. 

The  first  form  is  not  uncommonly  observed  as  an  attendant  of  acute 
inflammation  of  the  middle  ear,  with  consecutive  inflammation  in  the  exter- 
nal auditory  canal.  It  may  also  appear  during  chronic  suppuration  in  the 
tympanum.  An  abscess  may  form  over  the  mastoid  as  a  result  of  this  peri- 
ostitis, and  in  a  strumous  diathesis  caries  of  the  outer  table  of  the  mastoid 
may  be  induced.  This  latter,  asthenia  form  is  characterized  by  its  painless- 
ness ;  the  former,  or  sthenic  type,  by  great  pain.  The  asthenic  form  may 
occur  as  a  sequel  of  diphtheria  in  children. 

When  the  sequestrum  is  found,  it  should  be  removed  at  once.  Such  a 
disease  as  this,  occurring  over  the  outer  wall  of  the  mastoid  in  a  child, 
becomes  of  moment  not  only  to  the  hearing  but  even  to  the  life  of  the 
patient ;  because  in  children  there  is  much  greater  probability  of  an  exten- 
sion inward  of  such  a  disease  than  there  is  of  its  passage  outward,  for  the 
tissues  over  the  mastoid  in  young  children  are  much  more  resistant  than  the 
thin  and  somewhat  cribriform  outer  table  of  their  partly-developed  mastoid. 
Sometimes  that  which  appears  to  be  an  abscess  pointing  over  the  mastoid 
undergoes  resolution  by  ordinary  poultices. 

The  sthenic  variety  of  mastoid  periostitis  is  characterized  by  pain  and 


i  See  Schwartze,  Chirurgischer  Krankheiten  des  Ohres,  and  Samuel  Sexton,  M.D.,  Dis- 
eases of  the  Ear,  William  "Wood  &  Co.,  1888. 
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tenderness  in  the  mastoid  portion,  with  some  redness  of  the  skin.  It  may 
mislead  the  observer  into  the  idea  that  it  is  inflammation  of  the  mastoid 
cells.  But  the  less  deep-seated  pain  in  the  ear  and  head  and  the  readiness 
with  which  the  periostitis  yields  to  leeching  or  a  deep  incision  (Wilde's  in- 
cision) will  serve  as  diagnostic  points.  It  must  be  borne  in  mind,  however, 
that  inflammation  of  the  external  periosteum  may  be  associated  with  deeper 
inflammation  in  the  mastoid  cavity.  This,  however,  is  hardly  the  case  in 
young  children,  as  they  do  not  possess  largely-developed  mastoid  cells. 
Hence  the  second  and  third  forms  need  not  be  expected  in  them.  Yet 
chronic  purulent  inflammation  of  the  drum-cavity  is  often  followed  in 
children  by  thrombus  in  the  cerebral  sinuses,  general  pyaemia,  and  abscess 
in  the  brain. 

After  a  purulent  inflammation  has  existed  for  some  time  in  the  middle 
ear,  there  may  suddenly  arise  an  acute  and  violent  inflammation  in  the 
organ.  This  usually  occurs  after  exposure  to  cold  air  or  to  a  cold  water 
bath,  or  after  a  blow  on  the  ear.  The  first  result  of  the  engorgement  of  the 
vessels  is  a  diminution  or  checking  of  the  discharge.  The  pain  is  often 
severe,  and  of  a  throbbing  or  boring  kind.  Pain  is  often  felt  in  the  brow, 
in  the  parietal  and  in  the  mastoid  region  of  the  affected  side.  Facial 
paralysis  is  quite  a  common  occurrence  in  these  forms  of  inflammation  in 
the  middle  ear.  It  is  due  to  pressure  of  the  greatly-swollen  mucous  mem- 
brane or  the  inspissated  pus  upon  the  facial  nerve  through  a  dehiscence  in 
its  canal.  The  discharge,  which  had  at  first  ceased,  may  now  be  renewed, 
though  altered  in  quality,  being  thinner  and  very  offensive.  The  facial 
paralysis  is,  however,  by  no  means  the  worst  symptom  in  such  cases,  as  it 
usually  disappears  if  the  patient  survives.  A  more  alarming  symptom  is 
swelling  and  pain  in  the  jugular  region  on  the  side  of  the  affected  ear.  This 
symptom  indicates  involvement  of  the  lateral  and  other  sinuses  of  the  brain, 
and  is  apt  to  be  followed  by  embolism  in  various  parts  of  the  body.  If  an 
abscess  forms  in  the  mastoid  antrum  of  a  child,  it  will  much  more  readily 
discharge  itself  through  the  thin,  cribriform  outer  plate  of  the  mastoid 
process  and  point  in  the  soft  parts  of  this  region. 

Such  a  termination  is  a  usual  one  in  childhood.  Cerebral  abscess  is  e 
not  uncommon  result  of  chronic  inflammation  of  the  tympanic  cavity  with 
involvement  of  the  mastoid.  It  is  due  to  purulent  absorption,  as  is  shown 
by  its  occurrence  sometimes  on  the  side  opposite  the  diseased  ear. 

Treatment  of  Mastoid  Disease. — Inflammation  of  the  mastoidal  peri- 
osteum will  usually  yield  to  the  local  abstraction  of  blood  by  means  of 
leeching  or  a  deep  incision — down  to  the  bone.  The  incision  is  to  be  kept 
open  for  a  day  or  two.  Au  artificial  perforation  of  the  mastoid  cortex  will 
rarely,  if  ever,  be  demanded,  in  children.  When  the  abscess  makes  its  way 
to  beueath  the  skin  and  points  over  the  mastoid,  the  treatment  is  the  same 
as  for  an  abscess  in  any  other  part  of  the  cutaneous  surface.  In  fact,  if  the 
chronic  purulent  disease  of  the  drum-cavity  were  more  frequently  heeded 
and  promptly  received  proper  treatment,  there  would  be  no  mastoid  involve- 
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ment  in  children.  Even  when  it  does  appear,  ordinary  poulticing  will 
often  give  desired  relief  in  children,  on  account  of  the  soft  and  open 
mastoid  cortex  in  them. 


CHRONIC   NON-PURULENT  OTITIS   MEDIA. 

The  onset  of  this  disease  in  children  is  usually  insidious.  Infants  may 
be  attacked  by  it  and  their  hearing  greatly  impaired  before  it  is  known  that 
such  a  change  has  occurred.  After  a  severe  cold  in  the  head  and  an  acute 
catarrh  of  the  Eustachian  tube,  the  mucous  membrane  does  not  regain  its 
normal  state,  but  remains  in  a  condition  of  chronic  inflammation,  which 
gradually  assumes  the  form  known  as  hypertrophic  catarrh.  This  may  set 
in  without  much  or  any  pain.  If  the  child  is  an  infant,  it  may  be  remem- 
bered  that.it  once  had  a  bad  attack  of  "snuffles  or  a  bronchitis,"  but  it  was 
not  noticed  to  be  deaf.  In  an  older  child — one  who  has  learned  to  talk — it 
will  be  observed  that  it  does  not  hear  well  after  a  cold  in  the  head.  This 
may  pass  away,  to  return  with  another  cold ;  and  at  last  it  is  observed  that 
the  child  is  permanently  dull  of  hearing,  and  perhaps  growing  worse.  If 
at  school,  it  falls  behind  in  its  studies,  or  it  is  supposed,  often  very  unjustly, 
to  be  heedless,  and  gets  blame  which  it  does  not  deserve. 

If  in  this  early  stage  the  ears,  the  nares,  and  the_  throat  be  examined, 
changes  peculiar  to  the  disease  will  be  found  to  have  taken  place.  The 
drum-heads,  the  membranse,  will  be  found  more  retracted  than  normal,  per- 
haps less  shining,  and  the  color  transmitted  through  them  will  be  red  or 
pink,  from  the  congested  mucous  membrane  over  the  inner  wall  of  the 
drum-cavity. 

The  nares  will  present  at  this  time  a  swollen  and  red  mucous  mem- 
brane over  the  turbinated  bones,  and  the  respiration  through  them  will  be 
impeded.  A  more  or  less  sticky  and  copious  discharge  will  come  from  the 
anterior  nares  and  also  flow  backward  into  the  fauces. 

The  mouths  of  the  Eustachian  tubes  will  be  found  swollen  and  closed 
and  blocked  by  mucus.  The  fauces  are  not  always  affected,  like  the  nares 
and  the  Eustachian  tubes,  but  usually  they  present  a  follicular  pharyngitis 
and  a  swollen  velum  palati. 

If  these  conditions  of  the  nares,  Eustachian  tubes,  and  middle  ears  have 
been  present  for  several  months,  the  little  patient  may  have  had  attacks  of 
not  severe  earache,  or  at  times  may  have  complained  of  sharp  darts  of  pain. 
The  child  now  breathes  through  its  mouth  and  presents  the  very  injurious 
condition  known  as  "  mouth-breathing,"  the  Dares  having  nearly  ceased  to 
do  their  usual  work,  and  the  alse  being  collapsed,  giving  the  nose  a  pinched 
look.  The  hearing  may  now  have  become  very  much  reduced  and  lead  the 
parents  to  seek  medical  aid.  Children  five  years  old  or  more  will  often 
complain  of  subjective  noises  in  the  ears.  By  the  repetition  of  isolated 
words,  like  "  man"  or  "  pin,"  or  "  four"  or  "  more,"  it  will  be  found  that  the 
hearing  is  reduced  to  a  few  feet  or  even  inches,  in  serious  cases.     The  con- 
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sonant  sounds  are  lost  first,  the  patient  saying  "tin"  for  "pin"  when  tested. 
A  watch  is  a  poor  test,  and  I  never  employ  it.  The  tuning-fork  or  a 
small  music-box  is  much  better  as  an  aerial  test.  But  the  best  test  is  the 
voice,  in  speaking  words,  as  I  have  just  indicated. 

If  the  nares  are  badly  impeded,  the  words  with  nasals  in  them  will  be 
mispronounced,  as  the  nasal  resonance  is  cut  off:  e.g.,  the  word  "nose"  will 
be  pronounced  "  doze." 

Many  cases  of  deaf-muteness  arise  in  this  way.  The  infant  has  a  chronic 
aural  catarrh,  the  process  being  identical  with  that  in  an  adult.  In  the  infant 
the  process  is  not  recognized  until  a  year  or  two  after  its  inception,  when 
the  child  should  begin  to  talk.  Inspection  reveals  all  the  symptoms  of 
chronic  aural  catarrh,  but  too  often  when  all  attempts  at  restoration  of 
hearing  are  in  vain,  because  the  thickening  of  the  membrana  tympani,  and 
more  especially  the  sclerosis  in  the  drum-cavity  and  in  the  joints  of  the 
ossicles,  have  become  indelibly  fixed. 

Many  cases  of  deaf-dumbness  are  supposed  to  be  congenital.  More 
than  half  have  really  become  such  after  birth.  Perhaps  not  more  than 
twenty-five  per  cent,  can  be  justly  called  congenital.  The  majority  certainly 
originate  from  diseases  occurring  after  birth,  in  early  childhood,  and  those 
occurring  in  early  infancy  are  doubtless  due  in  many  cases  to  an  insidious 
chronic  aural  catarrh,  especially  when  no  other  distinct  and  probable  cause 
can  be  assigned  for  the  deafness. 

There  seems  to  be  some  tendency  to  transmission  of  chronic  catarrh  of 
the  middle  ear  from  parent  to  child.  When  a  deaf  parent  seeks  advice 
regarding  a  child  with  catarrhal  deafness,  the  prognosis  is  always  less  en- 
couraging. There  is  in  such  cases  a  transmission  of  the  tendency  for  the 
nares  and  Eustachian  tubes  to  assume  a  hypertrophic  catarrhal  condition, 
just  as  in  some  families  there  exists  the  tendency  to  catarrhal  diseases 
of  the  bowels  or  of  the  lungs. 

The  cerumen  of  the  auditory  canal  is  diminished  in  quantity  and  some- 
times brittle  in  quality  in  the  early  stages  of  chronic  aural  catarrh. 

The  membrana  tympani,  as  stated,  undergoes  changes  in  color  and  tenu- 
ity. Instead  of  a  thickening  there  may  be  a  thinning  of  the  membrane, 
especially  if  there  is  a  tendency  to  ozasna  in  the  case.  The  color  of  the 
membrane  often  appears  red,  from  the  transmitted  tint  of  the  congested 
mucous  membrane  beyond.  Calcareous  spots  are  rarely  found  in  the  mem- 
brana tympani  of  a  child  affected  with  catarrhal  deafness. 

The  position  of  the  membrana  tympani  changes,  from  the  retraction  it 
undergoes,  after  the  catarrhal  disease  has  affected  the  middle  ear  for  some 
time.  The  malleus  then  appears  foreshortened  perspectively,  and  the  short 
process  seems  unusually  prominent.  The  manubrium  of  the  malleus  is  not 
only  drawn  inward,  but  is  pulled  upward  and  backward,  and,  the  curves  of 
the  membrana  being  thus  altered,  the  pyramid  of  light,  normally  found  in 
the  anteroinferior  quadrant,  is  either  thrown  upward  in  the  anterior  half 
of  the  membrane  or  disappears  altogether.     In  fact,  the  normal  pyramid 
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of  light  is  usually  one  of  the  first  features  of  the  membrana  to  change  in 
chronic  aural  catarrh. 

The  manubrium  of  the  malleus  not  only  is  indrawn  in  this,  disease,  but 
it  is  rotated  about  its  long  axis,  so  as  to  pull  the  posterior  half  of  the  drum- 
head into  greater  prominence  and  to  drag  the  anterior  half  into  a  greater 
depression.     This  is  seen,  however,  only  in  older  children  and  in  adults. 

The  Pharynx  and  Naso-pharynx. — In  children  the  moist  form  of  hy- 
pertrophic catarrh  is  usually  met,  in  which  the  nares,  the  pharynx,  and 
the  naso-pharynx  are  in  a  state  of  hypersecretion.  The  tonsils  are  usually 
enlarged,  the  nares  impeded,  and  mouth-breathing  is  going  on.  If  the  case 
has  assumed  the  atrophic  state  (ozsena),  the  secretion  of  all  these  parts  will 
be  found  scanty,  and  the  mucous  membrane  dry  and  covered  with  scales 
of  inspissated  mucus  and  pus.  In  these  cases  the  mucous  membrane  of 
the  posterior  pharyngeal  wall  looks  as  if  varnished,  the  turbinated  bodies 
are  atrophied,  the  space  in  the  nares  is  thereby  increased,  and  the  nares,, 
not  being  able  to  clear  themselves  by  normal  respiration,  are  filled  with 
decomposing  and  highly  malodorous  scales  of  dried  mucus  and  pus. 

In  some  instances  the  velum  palati  shows  a  peculiar  paresis  if  the  case- 
is  at  all  chronic.  The  uvula  then,  instead  of  hanging  in  the  median  line,, 
is  drawn  towards  one  side.  This  latter  is  found  to  be  the  side  of  the  better 
ear,  because  the  catarrh  has  not  yet  weakened  the  muscular  structures  of  the 
velum  and  the  Eustachian  tube  on  this  side.  The  loss  of  normal  mobility 
in  the  velum  is  further  seen  when  the  patient  is  told  to  phonate  the  sound  of 
broad  a.  Then  the  velum  and  uvula,  instead  of  rising  quickly  to  shut  off 
the  lower  from  the  upper  pharynx,  will  fail  to  perform  this  act  as  quickly 
or  as  well  as  the  normal  organ. 

When  the  child  blows  its  nose  or  when  its  Eustachian  tube  is  artificially 
inflated,  it  often  complains  of  cracking  in  the  ear.  This  is  caused  by  the 
air  thus  forced  into  the  tube  forming  bubbles  with  the  mucus.  The  mucous 
membrane  of  the  nares  and  naso-pharynx  may  become  very  much  congested 
and  swollen,  and  so  irritated  thereby  as  to  puff  up  and  close  the  mouths  of 
the  Eustachian  tubes,  causing  vertigo  and  faintness,  if  it  is  subjected  to 
any  irritant. 

Adenoid  growths  often  occur  in  the  naso-pharynx  in  northern  and 
stormy  latitudes.  These  growths  are  benignant  in  nature,  are  more  or  less 
leaf-like  and  conical  in  form,  and  are  usually  placed  high  in  the  pharynx. 
They  are  friable,  and  hence  bleed  easily.  Their  height  or  length  rarely 
exceeds  three  centimetres,  and  their  thickness  varies  from  a  few  lines  to  one 
or  two  centimetres.  These  growths  interfere  not  only  with  normal  respira- 
tion and  enunciation,  but  also  with  the  normal  ventilation  of  the  Eustachian 
tubes  and  the  tympana.  The  pharyngeal  tonsil,  situate  in  the  vault  of  the 
naso-pharynx,  often  becomes  enlarged  in  children,  and  is  productive  of 
chronic  catarrh  of  the  naso-pharynx,  Eustachian  tubes,  and  middle  ears, 
with  resultant  hardness  of  hearing. 

Causes  of  Chronic  Catarrh  of  the  Middle  Ear. — Very  few  parents 
Vol.  IV.— 3 
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Fig.  13. 


can  assign  a  satisfactory  cause  for  chronic  middle-ear  catarrh  in  their  chil- 
dren. Chronic  cold  in  the  head,  or  frequent  colds  in  the  head,  are  un- 
doubtedly the  fundamental  cause  of  such  chronic  catarrhal  deafness  in  chil- 
dren. Chronic  aural  catarrh  is  often  found  associated  with  and  doubtless  is 
aggravated  by  chronic  catarrhal  diseases  in  the  mucous  membrane  elsewhere : 
by  phthisis,  by  hereditary  syphilis,  by  continued  fever,  by  all  eruptive 
fevers,  and  by  eczematous  conditions  of  the  general  integument.  Whoojjing- 
cough  and  mumps  are  often  followed  by  chronic  deafness.  After  these  two 
diseases,  however,  there  is  reason  to  believe  that  the  auditory  nerve  is  often 
primarily  affected.  It  has  also  been  observed  that  the  children  of  Anglo- 
Saxons  born  in  tropical  countries  seem  specially  liable  to  chronic  aural 
catarrh. 

Treatment  of  Chronic  Catarrhal  Otitis  Media. — The  treatment  of 
this  affection  of  the  ear  will  depend  upon  the  form  of  the  disease  in  the 
case  presenting  itself.  It  must  first  be  decided  whether  the 
disease  partakes  of  the  hypertrophic  nature  or  of  the  atro- 
phic. The  treatment  for  the  first  is  very  different  from 
that  demanded  by  the  latter.  Let  it  be  said  at  the  outset 
that  the  nasal  douche  should  neve?-  be  used. 

If  the  patient  is  an  infant,  it  will  not  be  easy  to  deter- 
mine the  degree  of  deafness.     If  able  to  talk,  the  patient's 
hearing  can  easily  be  determined,  as  already  shown  on  p.  31. 
Let  us  suppose  we  are  confronted  by  a  case  of  the  hyper- 
trophic form  of  catarrh  of  the  nares,  naso-pharynx,  and 
middle  ear.     The  membrana  tympani  must  be  examined, 
after  the  hearing  is  tested  ;  then  the  nares  and  naso-pharynx, 
as  far  as  is  possible  in  young  patients.     We  must  note 
whether  the  turbinated  bodies  are  in  the  first  and  active 
stage  of  hypertrophic  catarrh,  or  whether  a  sclerotic  and 
contracted  stage  has  been  reached.     The  condition  of  the 
fauces  must  also  be  noted,  as  well  as  the  state  of  the  tonsils. 
If  a  hypertrophic  catarrh  of  the  nares  and  naso-pharynx 
in  the  active,  secretory  stage  is  found,  we  may  spray  the 
nares  and  naso-pharynx  with  a  solution  of  sulpho-carbo- 
late  of  zinc,  three  grains  to  the  fluidounce  of  water,  with  a 
fluidrachm  of  glycerin.     Or  we  may  employ  a  spray  of  a  modified  DobelPs 
solution,  consisting  of  the  following  : 

R   Sodii  bibor., 

Sodii  bicarb.,  aa  gr.  ii ; 
Acid,  carbol.,  gr.  i ; 
Glycerini,  fgss; 
Aqua?,  fj|i. 

Another  excellent  spray  is  obtained  by  using  a  solution  of  iodide  of  zinc, 
two  or  three  grains  to  the  fluidounce  of  water. 

These  solutions  are  most  easily  and  very  efficiently  atomized  by  using 


Bivalve  specu- 
lum for  examin- 
ing the  anterior 
nares. 
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what  is  known  as  the  Magic  Hand-Atomizer  No.  2,  made  by  the  Davol 
Manufacturing  Company,  of  Providence,  Rhode  Island.  There  are,  how- 
ever, numerous  forms  of  hand-atomizers  which  act  perfectly  well. 

After  the  application  of  the  watery  spray  it  is  advantageous  to  spray 
into  the  nar'es  some  liquid  albolene.  This  is  especially  necessary  in  cold 
weather  if  the  patient  is  likely  to  be  exposed  soon  to  the  open  air. 

If  a  more  advanced  stage  of  catarrh  of  the  naso-pharynx  and  middle 
ear  has  been  reached,  and  there  are  evidences  of  sclerosis  in  the  mucous 
tissues,  a  more  stimulating  spray  may  be  employed.  In  my  opinion,  we  are 
at  this  stage  well  served  by  a  spray  of  the  following : 

R   Listerine  (Lambert's),  fgss; 

Aquae,  f§iv. 
Misce. 
Or 

&  Acid,  boric,  gr.  x; 

Glycerini,  fgi ; 

Aquae,  f  Ji. 
Misce. 

It  may  be  said,  however,  that  in  children  the  active  secretory  stage,  with 
puffed  and  red  turbinated  mucous  tissues,  is  much  commoner  than  the  pale, 
contracted,  sclerotic  form. 

The  fauces  will  usually  be  benefited  by  the  treatment  applied  to  the 
nares,  because  some  of  the  medication  reaches  these  lower  parts,  and  also 
because,  the  nasal  respiration  being  improved  by  the  nasal  treatment,  the 
child  does  not  breathe  through  its  mouth  as  much  as  previously,  and  the 
fauces  thus  escape  the  irritation  of  direct  mouth-breathing. 

After  the  application  of  spray  to  the  nares,  the  Eustachian  tubes  and  the 
tympana  should  be  inflated  by  the  air-douche,  according  to  Politzer's  method 
or  its  modifications.  This  is  the  only  form  of  inflation  of  the  middle  ear 
practicable  in  children,  and,  fortunately,  no  other  is  needed. 

If  the  patient  be  an  infant,  we  have  only  to  insert  the  nose-piece  of  the 
inflation-bag  into  one  naris,  and,  with  the  two  fingers  of  the  left  hand,  gentlv 
compress  the  other  naris  and  the  ala  of  the  one  in  which  the  nose-piece  is 
(see  p.  20).  A  moderate  compression  of  the  inflation-bag,  in  the  right  hand, 
will  usually  suffice  to  send  air  into  the  tympana.  If  the  child  cries,  the 
velum  is  elevated  and  cuts  off  the  naso-pharynx  from  the  pharynx,  thus 
facilitating  the  inflation  of  the  tympana.  In  larger  children  this  is  readily 
brought  about  by  asking  them  to  swallow  a  little  water,  previously  taken 
into  their  mouth,  at  the  moment  we  desire  to  inflate,  or  by  telling  them 
simply  to  distend  the  cheeks, — according  to  the  suggestion  of  Dr.  Holt,  of 
Portland,  Maine.  If  this  is  done  gently  and  deliberately,  the  child  will  not 
be  hurt  and  will  not  resist  the  surgeon's  subsequent  efforts  for  its  relief. 

Here  let  it  be  said  that  no  applications  made  to  the  external  ear  and  the 
outer  surface  of  the  drum-membrane  will  do  any  good  in  chronic  catarrh 
of  the  middle  ear. 

Excision  of  the  tonsils  is  not  demanded  as  an  aid  to  the  cure  of  chronic 
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catarrhal  deafness.  Applications  of  iodine  and  glycerin,  equal  parts,  may 
be  of  value  as  tending  to  diminish  the  size  of  the  tonsils.  If  follicular 
pharyngitis  is  present,  applications  of  tincture  of  chloride  of  iron  and 
water,  in  equal  parts,  may  aid. 

Treatment  of  the  Atrophic  Form.— It  we  are  called  upon  to  treat  a  case 
of  deafness  dependent  upon  or  associated  with  the  atrophic  form  of  naso- 
pharyngeal catarrh,  the  local  treatment  must  be  a  stimulating  one.  This  is 
accomplished  by  spraying  the  nares  with  a  solution  of  iodine  and  carbolic 
acid,  known  as  Boulton's  solution,  or  with  a  solution  of  bicarbonate  of 
sodium  and  biborate  of  sodium,  of  each  half  a  drachm,  to  four  fluidounces 

of  listerine. 

In  larger  children  with  well-marked  ozsena,  there  may  be  employed  a 
spray  of  thymol,  from  half  a  grain  to  a  grain  to  the  ounce  of  water. 
Some  alcohol  may  be  required  to  make  a  perfect  solution  of  this  last-named 
drug.  Its  application  stings  a  little,  but  this  is  allayed  by  spraying  with 
fluid  albolene,  which  should  always  be  done  after  each  act  of  spraying  the 
nares  and  naso-pharynx.  After  the  nares  have  been  treated  as  explained, 
the  tympana  should  be  inflated. 

This  treatment  which  I  have  sketched  for  the  various  forms  of  naso- 
aural  catarrh,  if  applied  properly  and  in  time,  will  rescue  an  infimt  from 
the  onset  of  deaf-dumbness,  as  set  forth  on  p.  32. 

Deaf-Muteness. — If  the  chronic  aural  catarrh  productive  of  deaf-dumb- 
ness in  an  infant  were  discovered  in  time,  it  could,  as  I  have  observed,  be 
cured,  or  sufficiently  alleviated  to  prevent  the  child  from  being  a  mute. 
But  if  the  case  gets  no  treatment  until  the  child  is  two  years  of  age,  its 
deaf-dumbness  is  incurable. 

When  chronic  aural  catarrh  occurs  in  children  who  have  already  learned 
to  talk,  they  should  be  encouraged  to  go  on  talking  and  not  to  make  signs. 
Young  children  from  three  to  five  years  of  age  will  stop  talking  if  they 
get  deaf.  They  must  now  be  forced  to  go  on  talking,  while  being  treated 
for  their  chronic  catarrhal  deafness.  If  this  is  in  part  or  entirely  curable, 
they  will  retain  their  speech ;  but  they  must  be  carefully  watched,  to  see 
that  they  do  not  begin  to  make  signs  or  mispronounce  words.  If  their  deaf- 
ness continues,  they  may  nevertheless  be  rescued  from  being  mutes  by  the 
precautions  I  have  named  as  to  their  continued  practice  in  the  use  of  speech. 

The  same  care  in  exercising  their  speech  must  be  given  to  young  chil- 
dren who  become  deaf  from  diseases  of  the  internal  ear,  like  that  occurring 
in  cerebro-spinal  meningitis,  in  mumps,  and  from  blows  or  falls  on  the  head. 
These  forms  of  aural  disease  will  be  considered  farther  on  in  this  article. 

Great  assistance  in  making  the  child  hear,  and  thus  teaching  it  to  per- 
fect its  power  of  speech,  and  also  to  retain  and  improve  its  hearing,  can  be 
gained  by  the  employment  of  either  a  good  tin  ear-trumpet  or,  what  is  in 
my  opinion  still  better,  a  Maloney  otophone.1      This  latter  instrument  con- 

1  Made  by  J.  A.  Maloney,  Washington,  D.C. 
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veys  speech  to  the  deaf  ear  not  only  with  the  most  power,  but  also  with  the 
greatest  purity  of  sound,  because  it  is  free  from  unpleasant  resonance  and 
the  interference  of  sound-waves.  Furthermore,  it  has  the  very  good  feature 
of  not  being  inserted  into  the  meatus,  but  its  aural  end  is  provided  with  a 
disk-like  expansion  three  inches  wide,  which  is  held  against  the  auricle,  and 
therefore  does  not  cause  pain  in  the  ear.  If  a  child  retains  any  hearing, 
this  will  be  improved  and  the  child's  speech  developed  by  the  intelligent 
use  of  the  above-named  instrument,  to  convey  the  words  of  a  parent  or 
teacher  to  its  ear. 

Adenoid  growths  and  enlarged  pharyngeal  tonsils,  as  described  on  p.  33, 
may  demand  removal  by  crushing,  evulsion,  or  cauterization.  It  should  be 
borne  in  mind,  however,  that  these  enlarged  glands  and  adenoid  bodies 
undergo  a  spontaneous  retrogression  towards  puberty,  and  therefore,  unless 
they  are  productive  of  great  aural  irritation  and  deafness,  a  conservative 
course  of  treatment  should  be  pursued,  and  violent  surgical  interference  in 
the  naso-pharynx  avoided,  for  such  irritation  of  itself  may  set  up  an  acute 
otitis  media  and  aggravate,  rather  than  ameliorate,  the  condition  of  the  ears. 

Earache  and  Chronic  Catarrh  of  the  Middle  Ear. — I  am  often  asked, 
What  should  be  done  for  earache  ?  As  earache  is  commonly  due  to  subacute 
attacks  of  catarrh  in  a  child  who  is  the  subject  of  chronic  catarrh  of  the 
naso-pharynx,  I  will  try  to  answer  the  important  question  here.  In  all  cases 
of  earache  the  proximate  cause  should  be  determined,  as  well  as  the  seat  of 
the  inflammation.  Sometimes  earache  is  due  to  a  myringitis,  the  middle 
ear  being  very  slightly  or  not  at  all  implicated,  as  shown  on  p.  15.  But  most 
cases  are  catarrhal,  and  a  child  who  has  one  attack  of  earache  is  very  apt  to 
have  another,  unless  the  nares  and  naso-pharynx  are  treated,  and  the  child 
is  kept  from  imprudent  exposures  to  bad  weather  and  wet  feet  in  winter- 
time and  from  cold  bathing  and  exposure  to  draughts  of  air  in  summer- 
time. If,  however,  a  child  has  earache  in  spite  of  all  that  is  done  for  its 
nares  and  middle  ear,  it  should  at  once  be  housed,  or  even  kept  in  its  room 
and  in  bed  if  the  pain  is  severe  or  long  continued  and  there  are  symptoms 
of  an  acute  "  cold."  Nothing  should  be  dropped  into  the  ear,  for  that  is 
generally  worse  than  useless :  it  always  irritates  the  inflamed  tissues. 

The  bowels  should  be  in  a  normal  condition.  If  confined,  a  laxative 
or  a  purgative  may  be  given,  though  this  is  not  imperative  unless  the  con- 
stipation is  excessive.  If  the  child  is  feverish,  a  mild  febrifuge  should 
be  given.  If  the  child  seems  to  have  simply  a  grumbling  pain  in  the 
ear,  in  addition  to  keeping  him  in  the  house  or  in  a  warm  room,  dry  heat 
should  be  applied  to  the  painful  ear,  as  set  forth  on  p.  19.  If  in  spite  of 
this  treatment  the  pain  grows  worse,  the  local  abstraction  of  blood  may  be 
resorted  to.  But,  as  I  have  already  stated,  if  the  ear  is  not  improperly 
treated  by  various  drops  at  the  beginning  of  the  pain,  which  invariably 
make  it  worse  at  last,  the  very  simple  plans  I  have  given,  if  promptly 
pursued,  will  give  relief. 

At  the  beginning  of  an  earache  in  a  child  who  is  already  the  subject 
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of  naso-aural  catarrh,  an  inflation  of  the  tympanum,  by  Politzer's  or  other 
methods,  will  give  relief  by  opening  the  middle  ear  and  overcoming  the 
retraction  of  the  membrana  tympani. 

Hygiene  of  the  Ear. — Prevention  of  earache  and  further  ear-disease,  in 
such  cases  as  I  have  described,  is  far  more  valuable  than  any  attempts  at 
cure,  just  as  it  is  elsewhere  in  the  body.  A  child  who  has  once  been  the 
subject  of  an  earache  from  catarrhal  causes  has  received  a'  valuable  warn- 
ing ;  or,  at  least,  its  parents  have. 

Of  course  its  nares  and  naso-pharynx  must  be  carefully  watched  and 
treated  until  normal  respiration  through  them  is  established  and  mouth- 
breathing  prevented.  A  mouth-breather  is  always  threatened  with  earache 
and  deafness.  Such  a  child  must  have  plenty  of  exercise  in  the  open  air, 
must  not  be  in  a  badly-ventilated  school-room,  nor  must  its  study-hours  be 
as  long  as  those  of  the  child  free  from  such  defects. 

Its  underclothing  must  be  of  wool — all  wool,  not  merino — at  all  times 
excepting  the  very  hottest  weather.  Even  at  such  time,  if  it  can  endure 
very  thin  wool,  so  much  the  better.  But,  as  children  are  very  active  even 
in  summer-time,  they  may  be  permitted  to  wear  merino  at  that  time.  The 
feet  and  ankles  must  always  be  kept  dry. 

In  summer-time  cold-water  bathing  should  be  indulged  in  with  the 
greatest  caution,  while  diving  must  be  most  strictly  prohibited.  Bathing 
in  the  tub  in  winter-time  must  be  done  not  too  frequently, — once  a  week  is 
enough  for  cleanliness, — always  in  a  warm  room  (not  lower  than  70°  F.), 
and  preferably  just  before  going  to  bed.  If  the  hair  is  washed,  as  it  often  is 
in  girls,  it  must  be  carefully  dried  with  a  towel, — not  before  a  fire  nor  an 
open  window, — and  it  would  be  safer  to  remain  in  the  house  the  rest  of  the 
day.  A  fire  is  too  heating  and  congesting,  and  a  draught  from  an  open 
window  is  of  course  very  liable  to  cause  a  cold  in  the  head,  even  in 
summer-time. 

The  sleeping-apartments  should  be  well  ventilated,  but  no  draught 
should  be  felt  blowing  on  the  head  at  any  time  of  year.  When  in  a  per- 
spiration, the  greatest  caution  should  be  exercised  at  all  seasons  of  the  year 
regarding  cooling.  The  child  should  be  taught  that  this  should  never  be 
done  in  a  draught  nor  rapidly  in  any  way. 

In  regard  to  blowing  the  nose,  as  it  is  termed,  I  would  say  that  the 
nose  should  never  be  blown  violently,  but  rather  wiped,  and  sneezing  should 
always  be  suppressed  as  far  as  possible,  because  both  of  these  acts  when 
done  forcibly  tend  to  further  congest  the  nares  and  naso-pharynx  and  make 
the  catarrh  worse.  I  am  sure  many  a  so-called  cold  in  the  head  could  be- 
in  fact,  has  been— prevented  by  avoidance  of  violent  sneezing  and  blowing 
the  nose  at  the  beginning  of  the  irritation.  Hence  catarrh  snuffs  and  all 
forms  of  catarrh  remedies  of  a  sternutatory  nature  should  be  most  care- 
fully avoided  by  those  afflicted  with  a  catarrh  in  the  nares  or  ears. 

The  shoes  and  clothing,  like  trousers  in  boys  and  skirts  in  young  girls, 
should  not  become  damp.    But  if  these  get  wet  from  unavoidable  exposure, 
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they  should  be  taken  off  and  dried  as  soon  as  possible.     Wet  feet  are 
especially  injurious  to  the  fauces,  nares,  and  middle  ears  of  children. 

Mouth-breathing  in  children  must  be  stopped  as  soon  as  possible.  In 
those  who  are  six  years  old  and  over  it  is  often  merely  a  habit,  originating 
in  past  "  colds  in  the  head."  In  such  cases  an  exercise  of  their  volition  will 
overcome  it  in  the  daytime  and  tend  towards  correcting  it  when  they  arc 
asleep  at  night.  All  such  efforts  on  the  patient's  part  will  be  furthered  by 
treatment  of  the  nares  by  the  remedies  suggested  for  chronic  hypertrophic 
and  other  forms  of  nasal  and  naso-pharyngeal  catarrh.  The  nasal  douche 
should  never  be  used.  The  reader  is  also  referred  to  the  part  of  this  work 
having  especial  reference  to  nasal  and  pharyngeal  diseases  and  their  treat- 
ment. 


DISEASES   OF   THE   INTEKKAL   EAR 

By  the  internal  ear  is  meant  the  so-called  labyrinth,  composed  of  the 
vestibule  in  the  middle,  the  cochlea  in  front,  and  the  semicircular  canals 
behind.  These  parts  are  all  interconnected.  The  auditory  nerve  sends 
branches  to  all  three  of  these  divisions  of  the  labyrinth,  but  most  gener- 
ously to  the  cochlea.  The  nerve-filaments  in  the  semicircular  canals  have 
not  been  traced  beyond  the  ampulhe.  In  the  vestibule  they  distinctly  sup- 
ply the  sacculi,  the  chief  soft  contents  of  that  part  of  the  labyrinth  which 
is  nearest  the  conductors  of  sound,  being  just  behind  the  foot-plate  of  the 
stapes,  where  it  is  received  into  the  oval  window.  The  round  window  is 
practically  the  distal  boundary  of  the  cochlea,  while  the  oval  window  may 
be  considered  the  point  of  the  initial  impression  made  on  the  endolymph 
in  the  labyrinth  by  the  oscillations  of  the  conductors  of  sound-vibrations, 
the  ossicula  audittis. 

These  labyrinth  structures  and  their  mechanism  are  extremely  delicate 
and  susceptible  of  derangement  by  force  from  within  the  cranium  and  also 
from  without.  Many  of  the  processes  of  disease  in  the  internal  ear  have 
their  origin  in  catarrhal  diseases  in  the  mucous  membrane  of  the  middle  ear. 
The  vascularity  of  these  two  parts  is  intimately  and  directly  connected, 
and  hence  a  morbid  process  in  the  middle  ear — the  part  of  the  ear  most 
likely  to  be  primarily  affected — is  very  easily  communicated,  by  vascular 
changes,  to  the  labyrinth. 

The  deafness  in  such  cases  is  slow  in  its  approach,  but  permanent  and 
incurable.  Such  are  the  forms  of  deaf-dumbness  from  chronic  catarrh  of 
the  middle  ear  (see  p.  32). 

In  other  instances  the  disease  of  the  labyrinth  originates  within  that 
cavity,  and  in  such  cases  the  affection  is  characterized  by  sudden  and  per- 
manent deafness.  The  cause  of  this  form  of  labyrinth-disease  is  either  an 
apoplectiform  hemorrhage  into  the  confined  bony  case  containing  the  audi- 
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toiy  nerves,  producing  a  destructive  pressure  upon  the  nerve-tissues,  or  it  is 
a  sudden  displacement  and  tearing  of  the  nerve-structures  by  concussion, 
as  from  a  fall  or  a  blow  on  the  head.  Doubtless  this  latter  cause  is  a  fre- 
quent one  in  children. 

This  second  variety  is  very  important,  from  the  fact  that  its  prevention 
should  be  most  carefully  aimed  at,  as  a  cure  in  such  cases  is  very  difficult, 
if  indeed  it  is  at  all  possible.  Hence  all  sports  which  include  standing  on 
the  head,  or  hanging  by  the  heels  with  the  head  down,  should  be  prohibited, 
as  tending  to  produce  congestion  and  hemorrhage  in  the  head.  Further- 
more, a  child  in  this  position,  or  in  that  of  so-called  walking  on  the  hands, 
is  exposed  to  the  risk  of  suddenly  falling  on  its  head,  or  striking  its  head 
from  its  disturbed  co-ordination.  A  blow  on  the  head,  which  must  be  con- 
gested while  in  such  a  position,  is  very  likely  to  bring  about  destructive 
concussion  of  the  soft  tissues  in  the  bony  labyrinth.  Hemorrhage  and  effu- 
sion into  this  cavity  ensue,  the  nerve  is  suddenly  and  hopelessly  impaired, 
and  the  child  becomes  absolutely  and  permanently  deaf.  Such  cases  I  have 
observed. 

A  third  class  of  labyrinth-diseases  is  produced  by  intracranial  processes, 
and  also  by  the  effect  of  some  general  systemic  disorders  upon  the  internal 
ear.  In  this  division  we  find  the  effects  of  mumps,  scarlet  fever,  typhoid 
fever,  cerebro-spinal  meningitis,  meningitis  in  general,  hydrocephalus,  otitis 
labyrinth  ica,  hemorrhagic  otitis,  etc. 

Mumps. — Under  this  third  division  we  may  first  consider  the  effect 
of  mumps  on  the  ear.  That  the  nervous  apparatus  of  the  internal  ear  is 
sometimes  suddenly  and  permanently  injured  by  the  poison  of  mumps,  the 
process  being  most  probably  a  metastatic  one,  has  been  recognized  and  de- 
scribed by  a  number  of  writers,  from  Toynbee  and  Hinton  to  the  present 
time.  Usually  the  aural  symptoms  consist  in  a  simultaneous  tinnitus 
aurium,  vertigo,  and  deafness.  The  two  first-named  symptoms  disappear 
sooner  or  later,  but  the  deafness  remains.  When  no  disturbance  in  equi- 
librium occurs,  the  metastatic  process  is  probably  limited  to  the  cochlea,  the 
semicircular  canals  escaping.  These  peculiar  symptoms  may  not  develop 
until  the  fifteenth  day,  and  then  only  after  subsidence  of  metastatic  processes 
elsewhere.  Usually  there  are  no  symptoms  in  the  external  nor  middle  ear 
to  account  for  the  sudden  deafness  following  mumps.  The  diagnosis  of  the 
origin  of  the  failure  of  hearing  is  aided  by  the  tinnitus,  nausea,  vomiting, 
vertigo,  and  sometimes  the  altered  gait,  ensuing  suddenly  either  during  or 
after  an  attack  of  mumps.  Sometimes  there  is  pain  in  the  ear  and  head, 
and  in  a  day  or  two  deafness,  first  in  one  ear  and  then  in  the  other.  It  is 
supposed  that  in  some  instances  the  deafness  and  other  aural  symptoms  are 
due  to  a  serous  exudation  into  the  labyrinth.  It  is,  fortunately;  a  rare  sequel 
of  mumps.  No  treatment  has  shown  itself  capable  of  either  preventing  or 
curing  the  deafness. 

Cerebro-spinal  Meningitis  is  often  attended  with  deafness  during 
the  fever,  and  this  failure  in  the  function  of  the  ear  very  frequently  is 
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permanent.  At  the  termination  of  the  disease  or  during  convalescence  the 
patient  is  found  to  be  profoundly  deaf,  usually  in  both  ears.  There  is  also 
in  many  cases  an  alteration  in  the  walk,  so  that  the  little  patient  assumes  a 
sailor-like  gait.  The  lesion  seems  to  be  due  to  a  neuritis  descendens, — i.e., 
a  slow  encroachment  of  the  inflammation  in  the  interior  of  the  cranium, 
upon  the  labyrinth,  along  the  perineural  vessels  of  the  auditory  nerve. 
Moos  (1881)  shows  that  in  sixty-four  cases  of  ear-disease  following  cerebro- 
spinal meningitis,  as  observed  by  him  during  eighteen  years,  fifty  per  cent, 
showed  disturbances  of  equilibrium  and  hearing,  fifty-nine  per  cent,  were 
totally  deaf  in  both  ears  and  hence  became  deaf-mutes,  thirty-one  and  a  half 
per  cent,  were  totally  deaf  but  retained  speech,  while  one  and  a  half  per  cent, 
escaped  without  an  aural  lesion.  He  also  observed  that  those  left  with 
hearing  for  high  notes,  but  with  dulness  of  hearing  or  absolute  deafness 
for  low  notes,  stood  a  better  chance  of  retaining  hearing  for  spoken  words. 
If  absolute  deafness  persists  for  more  than  three  months  after  the  cerebral 
disease,  the  prognosis  is  unfavorable,  without  exception. 

Treatment. — Charcot  has  proposed  to  treat  the  dizziness  and  staggering 
with  large  doses  of  quinine.  His  plan  consists  in  beginning  with  thirty 
centigrammes  of  the  sulphate  of  quinine  in  an  adult,  and  gradually  in- 
creasing until  one  gramme  is  taken  daily.  This  method  of  administering 
•  quinine  may  be  kept  up  for  a  month ;  then  a  pause  for  a  fortnight  should 
occur ;  the  treatment  may  then  be  resumed  for  another  month.  Of  course 
in  children  the  dose  must  be  proportioned  to  their  age.  Charcot's  theory 
of  the  mode  of  action  of  the  quinine  in  these  cases  is  that  it  destroys  any 
remaining  function  in  the  auditory  nerve.  This,  however,  is  not  accepted 
by  Moos,  who  claims  that  quinine  acts  simply  by  antagonizing  the  inflam- 
mation. In  cases  where  the  hearing  is  not  entirely  destroyed,  the  constant 
electric  current  applied  to  the  ear  offers  some  hope  of  improvement,  if  made 
at  once,  as  soon  as  convalescence  sets  in. 

Otitis  Labyrinthica. — In  some  respects  closely  resembling  the  otitis 
interna  of  cerebro-spinal  meningitis  is  an  acute  inflammation  of  the  mem- 
branous labyrinth,  described  by  Voltolini  as  occurring  in  young  children. 
He  reported  (1872)  some  cases  of  a  disease  closely  resembling  acute  menin- 
gitis, which  he  claims  is  a  disease  of  the  labyrinth  peculiar  to  children,  and 
as  specific  as  croup. 

The  symptoms  may  be  briefly  described  as  follows.  A  child  five  years 
old,  with  perfect  hearing,  may  be  attacked  suddenly  with  vomiting,  which 
lasts  for  several  days,  with  intermissions,  and  there  will  be  accompanying 
chill  and  fever.  No  cause  can  be  assigned  by  the  parents.  On  the  first  day 
of  the  illness  the  child  still  hears,  but  on  the  second  day  the  hearing  is  en- 
tirely gone.  The  intellect  remains  clear  during  the  entire  disease,  and  there 
are  no  spasms,  paralysis,  nor  opisthotonus.  The  urine  and  fseces  are  in  no 
way  abnormal.  The  child  may  complain  of  the  subjective  noises  in  its  head. 
By  the  fourth  day  the  appetite  returns  and  the  child  begins  to  play.  Upon 
attempting  to  walk,  in  the  course  of  two  or  three  weeks,  the  gait  is  very  un- 
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steady  and  the  child  has  to  be  led  about.  An  examination  of  the  external 
auditory  canal  and  membrana  tympani  reveals  no  alterations  to  account  for 
these  distressing  symptoms.  As  death  has  never  occurred  in  any  of  these 
cases,  the  precise  lesion  has  never  been  determined.  There  are  some  points 
of  differential  diagnosis  between  this  disease  and  the  aural  disease  following 
cerebro-spinal  meningitis.  In  the  latter  disease  convalescence  is  slow  and 
herpes  labialis  is  an  almost  constant  symptom,  while  it  rarely  appears  in 
otitis  labyrinthica.  This  latter  disease  is  ushered  in  by  vomiting,  which  is 
absent  in  cerebro-spinal  meningitis.  Then,  too,  the  hearing  is  quickly  and 
entirely  destroyed  in  otitis  labyrinthica,  while  in  cerebro-spinal  meningitis 
it  is  destroyed  much  less  rapidly  and  partial  audition  is  maintained  for  some 
sounds.     Treatment  is  of  no  avail  in  otitis  labyrinthica. 

Closely  related  to  the  foregoing  process  in  the  labyrinth — probably 
identical  with  it — is  the  so-called 

Primary  Otitis  Interna. — Toynbee,  Moos,  Steinbrugge,  Politzer, 
and  Gradenigo 1  have  demonstrated  changes  in  the  labyrinth,  of  an  osteo- 
plastic form,  consecutive  to  a  destructive  pathological  process  in  the  soft 
tissues  of  the  labyrinth. 

Toynbee  found  besides  changes  in  the  middle  ear  an  osseous  deposit  near 
the  vestibule,  lying  on  the  lamina  spiralis,  which  entirely  filled  the  scala 
tympani,  and  covered  the  inuer  surface  of  the  membrane  of  the  round- 
window.  Moos  and  Steinbrugge  found,  in  a  girl  who  had  been  deaf  many 
years,  inflammation  of  the  labyrinth  and  the  nerve-structures  entirely  want- 
ing in  the  first  whorls  of  the  cochleae ;  also  partial  ossification  and  formation 
of  connective  tissue.  Politzer  described  a  case  of  total  ossification  of  the 
labyrinth,  found  in  a  boy  who  had  become  deaf  at  the  age  of  two  and  a 
half  years,  after  an  attack  of  fever,  accompanied  by  great  restlessness,  con- 
vulsions, and  a  discharge  from  both  ears,  the  latter  lasting  until  the  child 
was  seven  years  old.  At  the  age  of  thirteen  years  the  child  died  of  acute 
peritonitis,  and  then  the  post-mortem  examination  of  the  ear  Mas  made.  In 
Gradenigo's  case  the  patient  was  a  deaf-mute  girl  fifteen  years  .old.  She 
died  of  pulmonary  phthisis,  and  the  post-mortem  examination  revealed  com- 
plete destruction  of  the  membranous  labyrinth  of  both  ears  and  the  ele- 
ments of  both  labyrinth  windows,  with  new  formation  of  fibrous  and  osseous 
tissue,  most  marked  in  the  left  ear,  where  there  was  an  accompanying 
chronic  purulent  otitis  media.  The  new-formed  bone-tissue  was  developed 
partly  from  the  endosteum  of  the  labyrinth  cavity,  and  partly  by  direct 
metamorphosis  of  new-formed  fibrous  tissue.  There  were  no  traces  of  semi- 
circular canals  :  the  vestibule  was  narrowed.  In  the  cochlea  the  new  osseous 
tissue  diminished  in  quantity  as  the  cupola  was  approached. 

Gradenigo2  further  shows  that  otitis  interna  may  be  due  primarily 
to  hereditary  syphilis,  arid  secondarily  to  cerebro-spinal  meningitis,  and 


1  Archiv  fur  Ohrenheilkunde,  1887,  Bd.  xxv.  p.  46. 
1  Ibid.,  1887,  Bd.  xxv.  p.  237. 
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sometimes,  though  rarely,  to  otitis  media  suppurativa  (panotitis)  in  chil- 
dren. 

Hemorrhagic  Inflammation  of  the  Labyrinth  in  Children. — 
It  has  been  demonstrated  by  post-mortem  examination l  that  hemorrhages 
and  hemorrhagic  inflammation  occur  in  the  labyrinth  of  children.  This 
may  be  best  understood  from  the  following  history  of  a  case. 

A  boy  three  and  a  half  years  old  was  affected  with  symptoms  of  a  mild 
cerebro-spinal  meningitis.  On  the  tenth  day  he  had  begun  to  manifest 
symptoms  of  improvement,  but  the  day  after  he  became  suddenly  deaf. 
For  three  days  preceding  this  event  he  had  complained  of  intense  tinnitus 
aurium.  Symptoms  of  meningitis,  with  strabismus,  now  returned.  Three 
weeks  after  the  relapse  the  patient  was  emaciated,  vomiting,  and  insensible. 
Eight  weeks  after  the  beginning  of  the  illness  the  patient  died,  apparently 
in  consequence  of  tubercular  meningitis.  The  post-mortem  examination 
revealed  signs  of  internal  hydrocephalus  and  a  tendinous  thickening  of  the 
pia  mater  at  the  base  of  the  brain.  The  dura  mater  covering  the  petrous 
bone  was  reddish,  blue,  and  green,  especially  in  the  region  of  the  semicir- 
cular canals.  The  osseous  semicircular  canals  were  filled  with  fluid  blood 
and  dark-red  coagula.  The  vestibules  also  were  filled  with  blood ;  the 
cochlea?  contained  less.  Pus  was  found  in  the  canals  and  in  the  broken- 
down  membranous  parts  of  the  labyrinth  generally.  The  vessels  of  the 
lamina  spiralis  were  greatly  congested,  and  Corti's  membranes  in  both 
cochleae  very  much  thickened.  There  were  no  evidences  of  tubercles  in 
the  labyrinth. 

Careful  examination  seemed  to  show  that  the  disease  had  reached  the 
labyrinth  by  means  of  a  reduplication  of  the  dura  mater,  very  rich  in  blood- 
vessels, which  extended  into  the  hiatus  subarcuatus,  the  space  beneath  the 
superior  semicircular  canal,  which  exists  in  children,  not  yet  having  been 
filled  up  with  bony  tissue.  There  was  also  an  osteo-myelitic  condition  of 
the  spongy  tissue  of  the  bone  about  the  labyrinth,  which  had  induced  the 
hemorrhagic  inflammation  of  the  membranous  labyrinth.  It  seems  proba- 
ble that  this  is  the  way  of  transmission  of  inflammation  from  the  meninges 
to  the  labyrinth  in  many  cases,  and  it  may  explain  instances  of  sudden 
deafness  in  children. 

Disease  of  the  Labyrinth  in  Typhoid  Fever. — In  typhoid 
fever  the  entire  labyrinth  is  often  affected  upon  one  or  both  sides.  The 
parts  more  usually  affected  are  the  utriculus,  the  sacculus,  the  ampullae,  and 
the  lamina  spiralis  membranacea.  The  semicircular  canals  are  not  so  likely 
to  be  affected.  Histologically  the  affection  consists  in  a  small  cell-infiltra- 
tion,— i.e.,  an  infiltration  of  small  lymphoid  cells  (Moos). 

The  Labyrinth  in  Scarlet  Fever,  etc. — Ambilateral  inflamma- 
tion of  the  labyrinth  has  been  found  in  cases  of  scarlet  fever  complicated 
with  diphtheria,  suppuration  of  the  parotid  gland,  otitis  media  purulenta, 


i  Lucae,  1882. 
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and  periostitis  of  the  left  squama,  in  which  death  occurred  from  secondary 
meningitis  (Moos).  The  condition  of  the  labyrinth  in  such  cases  is  held  to 
be  an  explanation  of  all  cases  of  great  hardness  of  hearing  after  scarlet 
fever  in  which  an  analysis  of  the  other  clinical  symptoms  unconditionally 
excludes  the  supposition  that  a  concomitant  cerebral  affection  has  caused 
the  destruction  of  hearing. 

Purulent  inflammation  of  the  labyrinth  has  been  found  in  children  who 
have  died  of  variola. 

Effects  of  Quinine  and  Salicylic  Acid  upon  the  Internal 
Ear. — Large  doses  of  quinine  produce  congestion  of  the  membrana  tym- 
pani,  the  middle  ear,  and  the  labyrinth.  Fifteen  grains  given  at  once  to  an 
adult  will  produce  all  the  well-known  symptoms  of  quinine-poisoning,  and 
may  be  followed  by  permanent  alteration  in  the  function  of  hearing.  Of 
course  smaller  doses  will  produce  similar  bad  effects  in  children.  It  has  been 
demonstrated  by  the  experiments  of  Kirchner1  that  hyperemia  and  hemor- 
rhages in  all  parts  of  the  labyrinth  may  ensue  from  large  doses  of  quinine 
and  salicylic  acid.  Thus,  in  a  cat  to  which  large  doses  of  quinine  had  been 
given,  a  copious  extravasation  of  white  and  red  blood-corpuscles  extended 
over  large  areas  of  the  cochlea.  In  a  preparation  taken  from  a  rabbit  an 
extravasation  could  be  seen  extending  from  the  semicircular  canals  to  ves- 
sels of  the  surrounding  osseous  tissue.  In  a  woman  who  had  taken  for  a 
long  time  large  doses  of  salicylic  acid  Kirchner  found,  in  addition  to  symp- 
toms of  labyrinthine  congestion,  an  exudation  into  the  middle  ear,  which 
necessitated  paracentesis  of  the  membrana  tympani.  In  cases  of  acute 
quinine-deafness  it  may  be  assumed  that  paralysis  of  the  vessels  and  exuda- 
tions ensue  in  various  parts  of  the  auditory  apparatus. 

Salicylate  of  sodium  and  salicylic  acid  do  not  seem  to  affect  the  ear  as 
quickly  nor  as  extensively  as  quinine.  However,  doses  of  fifteen  grains 
every  hour  for  five  hours  may  induce  permanent  changes  in  hearing 
(Schwabach).  To  overcome  the  vessel-dilating  effect  of  these  two  drugs  it 
is  recommended  by  Schilling  that  the  vessel-contracting  drug  ergot  be  given 
shortly  after  these  two  drugs  are  administered.  In  eighty-seven  cases  in 
which  salicylate  of  sodium  was  combined  with  ergot  seventy-six  per  cent, 
of  the  cases  were  entirely  free  from  effects  of  the  drug  upon  the  hearing. 
In  nine  cases  in  which  ergot  was  combined  with  quinine  no  aural  symptoms 
were  observed.  The  antirheumatic  and  antifebrile  effects  of  these  drugs 
are  not  diminished  by  their  combination  with  a  controlling  drug.  In  this 
connection  it  will  be  well  to  recall  the  suggestion  of  Finkler  and  Prior2 
that  amorphous  borate  of  quinine  is  an  efficient  antipyretic  and  antiperiodic 
remedy,  and  possesses,  besides,  the  great  advantage  of  not  inducing  tinnitus 
aurium  to  the  same  extent  as  the  muriate  of  quinine.  This  was  demon- 
strated by  experiments  upon  themselves  by  the  above-named  observers. 


1  Archiv  fur  Ohrenheilkunde,  Bd.  xviii.  p.  305;  ibid.,  Bd.  xx.  p.  209. 

2  Deutsche  Med.  Wochenschr.,  1884,  No.  6. 
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Therefore,  when  the  clinician  resorts  to  large  doses  of  quinine  at  a  time, 
a  controlling  drug  should  be  employed,  in  order  both  to  give  the  patient 
comfort  and  to  save  his  internal  and  middle  ears  from  permanent  injury. 

Malformations  of  the  Internal  Ear. — For  a  detailed  account 
of  malformations  of  the  ear  and  the  literature  of  this  subject  the  reader 
may  consult  Von  Troeltsch's  "Diseases  of  the  Ear  in  Children,"  and 
Schwartze's  "  Pathological  Anatomy  of  the  Ear,"  both  of  which  are  trans- 
lated into  English  by  J.  Orne  Green,  M.D.,  of  Boston.  It  is  sufficient  to 
note  here  a  condensation  of  facts  as  presented  in  the  above-named  works. 

The  entire  labyrinth  may  be  wanting,  or  it  may  be  but  partially  de- 
veloped ;  in  the  latter  case  some  of  its  parts,  most  commonly  the  semi- 
circular canals,  are  absent,  or  they  exist  only  in  a  rudimentary  form. 
Variations  in  the  form  and  size  of  certain  parts  are  very  common,  but  these 
variations  are  said  to  be  symmetrical.  The  possibility  of  a  malformation 
or  arrest  of  development  being  confined  to  the  inner  ear  is  explained  by 
the  development  of  the  ear,  the  labyrinth  being  formed  from  its  own  so- 
called  labyrinth-vesicle  in  the  region  of  the  cerebellum,  while  the  middle 
ear  and  the  auditory  canal  are  formed  from  the  first  branchial  fissure,  and 
the  ossicles  from  the  two  first  branchial  arches.  The  ossification  of  the 
labyrinth  is  said  to  be  finished  sooner  than  that  of  the  external  portions  of 
the  petrous  bone.  In  some  very  rare  cases  congenital  absence  of  the  audi- 
tory nerve  has  been  observed  in  connection  with  defects  in  the  labyrinth. 

DEAF-DUMBNESS:    THE   NERVOUS  LESION. 

The  lesion  in  congenital  deaf-dumbness  may  be  an  early  periostitis  of 
the  petrous  bones.  This  is  shown  by  the  sclerosis  in  the  substance  of  the 
bones,  the  ankylosis  of  the  ossicles,  the  partial  hyperostotic  condition  of 
the  bony  walls  of  the  tympanic  cavity,  and  the  closure  of  the  fenestra 
rotunda.  A  colloid  substance  may  be  found  in  the  labyrinth  in  such  cases. 
In  some  instances  the  semicircular  canals,  the  ampullae,  and  the  cochlea  are 
wanting.  The  auditory  nerves  may  be  atrophic  and  contain  concretions  of 
phosphate  of  lime.  In  such  cases  the  auditory  vesicle  alone  is  arrested  in 
development.  In  other  cases  an  examination  of  the  labyrinth  on  both  sides 
reveals  a  large  quantity  of  otoliths  and  numerous  colloid  bodies  in  the  am- 
pullae, in  the  sacculi,  and  on  the  membranous  lamina  spiralis.  The  aboli- 
tion of  hearing  is  often  directly  due  to  colloid  degeneration  in  the  labyrinth. 

In  some  cases  of  congenital  deaf-muteness  some  of  the  inner  convo- 
lutions of  the  posterior  lobes  of  the  cerebrum  are  considerably  atrophied, 
discolored  yellow,  and  cedematous,  as  shown  by  post-mortem  examinations 
(Moos,  Steinbrugge,  Luys,  and  others). 

Aural  Hygiene  in  Deaf-Mutes. — Deaf-dumbness  may  be  either 
congenital  or  acquired ;  in  some  instances  the  two  forms  may  be  united. 
The  congenital  form  of  deaf-dumbness  was  once  considered  the  commoner 
occurrence.  But  later  investigations  have  shown  that  this  is  by  no  means 
the  truth.     Thus,  in  the  Pennsylvania  Institution  for  the  Deaf  and  Dumb 
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in  Philadelphia,  within  three  years  one  hundred  and  thirty-seven  children 
were  admitted  who  had  lost  their  hearing  from  fevers  and  other  known 
causes,  and  had  thus  become  deaf.  These  constituted  two-thirds  of  the 
entire  number  of  admissions,  thus  demonstrating  that,  in  this  institution 
at  least,  congenital  deaf-muteness  is  considerably  less  frequent  than  the 
acquired  form. 

Every  physician  may  be  called  upon  to  decide  whether  a  child  is  deaf 
and  dumb,  and,  if  it  be,  to  suggest,  if  not  a  cure  for  the  deafness,  at  least 
a  plan  for  the  proper  care  and  education  of  the  little  patient. 

Mute  children  are  very  apt  to  suffer  from  earache  and  sometimes  from 
chronic  discharges  from  their  ears.  These  symptoms  should  be  most  care- 
fully combated  according  to  plans  already  given,  in  order  to  make  the  child 
more  comfortable  and  to  retain  or  improve  any  remaining  hearing. 

In  very  young  children  it  cannot  be  readily  determined,  except  by  an 
expert,  whether  total  deafness  exists  or  not.  But  whether  or  not  the  child 
is  totally  deaf, — and  very  few  mutes  are  entirely  deaf, — it  may  be  too  deaf 
to  learn  to  talk  by  hearing  others  speak.  An  opinion  on  this  point  is  rarely 
sought  for  until,  the  child  having  reached  the  age  when  most  children  begin 
to  use  words  intelligently,  it  arouses  suspicion  as  to  its  defect  by  showing  no 
evidence  of  learning  to  talk.  The  mere  utterance  of  the  words  "  mamma" 
and  "  papa"  is  no  proof  that  the  child  hears,  as  these  elementary  sounds  may 
be  made  quite  involuntarily  by  very  young  children. 

The  child  having  reached  the  age  of  two  years  and  given  evidence  of 
being  a  deaf-mute,  it  remains  for  us  to  consider  what  can  be  done  for  its 
education. 

In  all  civilized  communities  there  are  provisions  for  the  proper  cor- 
poreal, moral,  and  intellectual  training  of  the  deaf  and  dumb.  Deaf-mutes 
naturally  communicate  with  one  another  by  means  of  a  sign-language, 
which  in  most  respects  is  common  to  mutes  of  all  nations.  This  method, 
scientifically  elaborated,  is  termed  dactylology,  or  finger-talking.  Until 
within  a  few  years  it  has  been  the  only  chief  method  of  instructing  deaf- 
mutes  in  England  and  the  United  States. 

The  system  of  educating  mutes  by  teaching  them  to  understand  and  to 
use  articulate  speech  by  observing  and  imitating  the  speech  of  others,  in 
which  method  the  pupils  are  not  taught  to  use  the  sign-language  at  the  same 
time,  has  been  employed  for  a  long  time  in  most  of  the  countries  of  Conti- 
nental Europe.  There  are  records  which  prove  that  in  England  at  the  be- 
ginning of  the  eighth  century  mutes  were  taught  to  understand  the  motions 
of  the  lips,  and  again  in  the  seventeenth  century  Bulwer  and  Wallis,  of  the 
University  of  Oxford,  induced  some  teachers  to  devote  themselves  to  the 
instruction  of  deaf-mutes  by  means  of  lip-reading.  In  order  to  become  edu- 
cated by  this  manner  the  child  must  possess  ordinary  intelligence  and  normal 
vocal  organs,  and  must  begin  its  studies  in  this  direction  at  not  later  than 
seven  years  of  age.  The  average  length  of  time  demanded  in  the  study  of 
this  method,  before  the  pupil  can  understand  and  communicate  with  any  one 
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it  may  meet,  is  about  eight  years.  But  great  attainments  are  thus  made. 
English  children  thus  skilled  have  learned  to  speak  French  and  German. 
In  Vienna  I  have  conversed  in  German  with  mutes  who  understood  me 
and  replied  in  their  own  tongue.  Their  proficiency  was  such  that  they 
perceived  I  was  a  foreigner  by  my  speech. 

The  writer  feels  very  sure  that  many  mutes  retain  more  hearing  than  is 
supposed.  This  function  remains,  as  it  were,  latent,  because  it  is  difficult 
to  use  it  and  hence  develop  it  by  ordinary  vocal  sounds  of  conversation. 
If,  however,  a  speaking-tube  is  used,  even  in  those  who  have  long  been 
mutes,  more  or  less  hearing  is  discovered.  Of  course  what  is  said  to  them 
is  often  heard  better  than  is  supposed  from  their  imperfect  reproduction  or 
translation  of  what  is  said.  This  is  very  much  as  it  is  when  a  foreign  and 
unknown  language  is  spoken  to  any  one  with  good  hearing.  He  hears  what 
is  said,  but,  being  unaccustomed  to  utter  the  sounds  of  the  foreign  tongue, 
he  cannot  repeat  them.  So  it  is  with  the  mute  who  hears  a  little :  he  cannot 
reproduce  what  he  hears,  or  he  does  it  imperfectly.  If,  however,  a  little, 
patient  labor  be  bestowed  in  speaking  to  him  every  day  through  a  good  ear- 
trumpet,  his  latent  hearing  can  be  developed,  and  it  will  become  an  immense 
aid  in  teaching  lip-reading  and  articulation.  For  this  purpose  no  better 
instrument  exists  than  Maloney's  otophone,  already  mentioned  (p.  36). 

HYGIENE  OF  DEAF   CHILDREN. 

1.  There  is  a  large  number  of  children,  all  of  whom  have  learned  to 
talk,  but  who  are  too  deaf  to  go  to  school  or  to  learn  anywhere  by  hearing 
the  ordinary  speech  of  other  people.  Many  of  these  drift  into  institutions 
for  the  deaf  and  dumb.  Those  who  enter  these  institutions  soon  lose  their 
ability  to  speak  or  become  very  imperfect  in  it,  from  want  of  hearing  others 
and  from  lack  of  practice.  The  inducement  to  talk  soon  goes  when  hearing 
what  others  say  is  no  longer  possible  or  is  possible  only  with  great  difficulty. 

2.  There  is  also  a  large  number  of  speaking  children  who  hear  very 
poorly,  and  will  become  semi-mutes  or  very  imperfect  users  of  speech  unless 
carefully  watched,  both  as  to  what  they  hear  and  how  they  speak.  Such 
deaf  children  find  it  very  difficult  to  keep  up  in  their  studies  with  children 
who  hear  well.  They  should,  however,  continue  to  go  to  school  with  hear- 
ing children,  as  it  perfects  their  speech  and  their  hearing  if  these  are  exer- 
cised as  they  must  be  in  schools  of  hearing  children.  If  they  continue  in 
such  schools,  however,  they  must  be  favored  by  seats  near  the  teacher.  The 
latter  must  be  fully  apprised  of  the  amount  of  deficiency  of  hearing  in  any 
deaf  pupils,  and  fully  aroused  to  the  importance  of  making  some  simple 
efforts  at  favoring  hearing  on  the  part  of  the  deaf.  It  is  a  great  advantage 
for  the  deaf  child  who  hears  some  and  knows  how  to  speak  to  struggle  on 
with  children  who  hear  and  talk  well,  rather  than  to  be  consigned  to  a 
school  for  deaf-mutes,  where  it  may  lose  all  ability  to  hear,  and  will 
certainly  lose  the  ability  to  talk. 

In  regard  to  the  first  class  it  may  be  said  that  at  present  there  is  no 
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provision  for  their  proper  instruction.  The  poor  of  this  class  are  forced  to 
enter  institutions  for  deaf-mutes,  where  they  learn  much  and  are  also  taught 
some  trades.  The  rich  of  this  class  are  now  taught  lip-reading  and  articu- 
lation, either  by  private  tutors  or  in  private  schools.  All  of  this  class,  both 
poor  and  rich,  should  be  taught  in  a  special  way,  or  at  least  their  instruc- 
tion should  be  largely  conducted,  by  making  them  hear  through  speaking- 
trumpets.  This  method  should  be  begun  early,  as  soon  as  the  child  gets 
too  deaf  to  hear  in  the  natural  way.  By  doing  so,  the  hearing  may  be  not 
only  kept  from  going  entirely,  but  even  improved. 

In  order  that  this  plan  of  instructing  the  deaf  child  and  improving  his 
hearing  and  his  speech  may  be  appreciated,  let  me  recall  the  mechanism  of 
hearing  and  the  anatomical  basis  of  it- 
Sound-waves  falling  on  the  membrana  tympani  force  it  inward  and  at 
the  same  time  carry  inward  the  malleus.  The  hammer  bonelet,  articulating 
with  the  incus,  carries  it  inward  also,  and  the  latter  forces  the  stapes  into 
the  oval  window.  Thus,  then,  we  have  sketched  the  mechanism  of  an  in- 
ward excursion  of  the  three  auditory  bonelets  in  the  middle  ear,  articulated 
to  one  another  in  the  so-called  chain  of  ossicles.  By  such  an  excursion  the 
labyrinth  fluid  and  the  auditory  nerve  in  the  labyrinth  are  impressed.  It 
is  now  seen  that  hearing  depends  on  the  movement  of  joints,  like  those 
between  bones  in  any  other  part  of  the  body.  If  these  grow  stiff,  as  they 
do  in  catarrh  of  the  middle  ear,  their  mobility  is  impaired  and  hearing 
grows  dull.  If  this  impeded  motion  continues  long,  the  nerve  of  hearing 
falls  into  disuse  and  fatty  degeneration  ensues.  Just  as  in  the  case  of  anky- 
losis of  any  other  joints,  passive  motion  will  overcome  the  impaired  func- 
tion. Instead  of  using  our  hands  and  arms  to  promote  this  passive  motion, 
as  in  other  large  joints,  in  the  ear  the  joints  are  movable  only  by  sound- 
waves falling  pn  the  drum-membrane,  upon  the  membrane  of  the  round 
window,  or  upon  the  bonelets  themselves  if  the  membrana  tympani  be 
destroyed  or  perforated.  In  the  deaf  ear,  the  ordinary  vocal  sounds  do  not 
produce  sufficient  impression  to  overcome  the  ankylosis  in  the  ossicles,  and 
the  patient  is  said  to  be  deaf.  If,  however,  ordinary  sounds  or  louder  ones 
be  concentrated  and  conducted  to  the  drum  in  more  than  ordinary  quantity 
and  intensity,  the  ankylosis  is  overcome  temporarily  and  the  child  hears. 
If  this  is  repeated  systematically,  the  ankylosis,  like  such  an  impediment 
elsewhere,  is  overcome,  and  the  hearing  is  made  permanently  better  than  it 
would  be  if  allowed  to  remain  unexercised. 

I  am  fully  convinced  of  such  good  result  of  a  rational  use  of  artificial 
means  to  convey  sound  to  the  deaf.  It  must  be  done  patiently  and  sys- 
tematically, but  it  has  been  done  by  placing  the  mouth  close  to  the  ear'of 
the  very  deaf,  by  parents  for  their  children,  and  by  wives  for  their  husbands. 
What  may  not  be  done  for  a  number  of  deaf  children  brought  together  and 
taught  by  conducting  the  voice  of  the  teacher  to  their  ears  by  good  ear- 
trumpets  !  They  will  be  rescued  from  great  deafness,  and  be.  improved  in 
hearing  and  saved  from  being  mutes. 
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In  regard  to  the  second  class  (p.  47)  it  may  be  said  that,  in  order  to 
make  allowance  for  their  defective  hearing,  a  careful  examination  should  be 
made  in  each  case,  in  order  to  determine  the  extent  of  deafness.1  This  is 
clone  by  finding  out  at  what  distance  the  voice  of  the  teacher  can  be  heard, 
in  ordinary  conversational  tones.  Tests  should  also  be  made  to  discover 
the  distance  at  which  consonant  tones  are  heard  by  the  deaf  child.  The 
child  to  be  tested  should  be  placed  in  front  of  the  teacher,  who  should  be  in 
his  accustomed  place  in  the  school-room.  Then,  with  the  ears  alternately 
stopped,  let  the  child  be  gradually  brought  to  a  point  in  the  room  where  it 
hears  and  repeats  the  tests  employed.  Here  the  child  should  have  its  per- 
manent seat.  The  tests  to  be  employed  are  isolated  words, — not  sentences, 
because  the  latter  can  often  be  guessed  by  the  context. 

This  test  might  be  made  by  an  expert,  who  can  also  examine  the  ears 
and  discover  whether  any  remediable  disease  be  still  preseut  in  the  organs 
of  hearing. 

Dr.  Samuel  Sexton,  of  New  York,  has  suggested  that  teachers  often 
have  defective  hearing.  This  should  be  guarded  against  as  far  as  possible 
by  examining  orally  candidates  for  admission  to  the  ranks  of  teachers  in  the 
public  schools. 

1  Dr.  C.  J.  Blake,  of  Boston,  found  that  in  eight  thousand  seven  hundred  and  fifteen 
rases  of  ear-disease  two  thousand  one  hundred  and  seventy-five,  or  twenty-five  per  cent., 
were  children  under  fourteen  years  of  age,  all  of  them  pupils  in  the  puhlic  schools. 
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AFFECTIONS  OF  THE  EYELIDS,  LACHRYMAL 
APPARATUS,  CONJUNCTIVA,  AND  CORNEA. 

By   G.   B.   db   SCHWEIjSTITZ,  M.D. 


AFFECTIONS   OF   THE   EYELIDS. 

Disorders  of  the  eyelids  naturally  divide  themselves  into  affections 
of  the  eyelid  border  and  its  tissues,  new  growths,  affections  of  the  muscles, 
affections  of  the  cilia,  vices  of  conformation,  and  congenital  faults. 

BLEPHARITIS. 

Synonymes. — Many  names  are  current  for  the  various  types  of  the 
disorder  blepharitis.  The  late  Prof.  Frederic  Horner 1  describes  this  affec- 
tion under  two  headings :  1.  Seborrhcea  of  the  ciliary  border,  Blepharitis 
simplex,  Blepharo-adenitis,  Blepharitis  ciliaris.  2.  Eczema  of  the  ciliary 
border  (Blepharitis  ciliaris,  Blepharitis  ulcerosa,  Psorophthalmia,  Lippi- 
tudo  ulcerosa,  Tinea  tarsi,  etc.).  In  a  work  by  De  Saint-Germain  and  E. 
Valude 2  the  following  classification  is  adopted :  Scrofulous  blepharitis 
and  Eczematous  blepharitis.  The  former  variety  is  discussed  under  the 
two  headings  Hypertrophic  scrofulous  blepharitis  and  Ulcerative  scrofulous 
blepharitis. 

Definition. — Blepharitis  is  a  general  term  which  describes  the  various 
types  of  acute  and  chronic  inflammation  of  the  border  of  the  lid. 

Etiology. — Blepharitis  is  quite  distinctively  a  disease  of  childhood,  and 
often  begins  long  before  the  age  of  puberty.  It  consists  either  in  hyper- 
emia, a  hypersecretion  of  the  sebaceous  glands,  or  an  eczema  of  the  lid- 

1  Handbuch  der  Kinderkrankheiten ,  C.  Gerhardt,  Tubingen,  1882. 
2Traite  pratique  des  Maladies  des  Yeux  ohez  les  Enfants,  Paris,  1887. 
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margin.  Children  with  pallid  complexion  and  light  hair  and  of  strumous 
constitution  are  particularly  liable.  It  often  follows  an  attack  of  measles. 
Lack  of  cleanliness  and  imperfect  hygienic  surroundings  are  exciting  causes, 
while  insufficient  length  of  the  skin  of  the  upper  lid,  in  some  instances, 
according  to  Fuchs,1  is  a  predisposing  condition.  Since  Roosa's2  investi- 
gations, refraction-error,  especially  hypermetropia,  is  known  to  originate  the 
disorder  in  many  instances,  though  certain  writers,  like  Swanzy  and  Berry, 
while  ready  to  believe  that  ametropia  may  keep  up  the  affection  if  present, 
are  disinclined  to  look  upon  this  as  a  basal  cause.  Just  as  blepharitis  is  an 
independent  disorder  and  may  give  rise  to  secondary  changes  in  the  other 
parts  of  the  eye,  so  it  may  also  originate  from  any  long-standing  hyper- 
emia of  the  conjunctiva,  affections  of  the  lachrymal  apparatus,  and  coexist- 
ing nasal  disease.  Exactly  what  rdle  bacteria  play  in  the  production  of  this 
complaint  cannot  be  definitely  stated.  In  the  hands  of  Gallenga 3  cultures 
made  from  abscesses  in  a  case  of  ciliary  blepharitis  gave  origin  to  colonies 
of  staphylococcus  aureus  and  albus;  and  Widmark4  found  in  the  little  ab- 
scesses at  the  roots  of  the  lashes  in  cases  of  blepharo-adenitis  staphylococcus 
pyogenes  albus  and  aureus.  Hirschberg,6  under  the  name  vaccine  blepharitis, 
reports  the  appearance  of  vaccine  vesicles  on  the  middle  free  border  of  the 
lids  of  a  man  who  played  with  children  recently  vaccinated ;  an  inquiry 
instituted  among  nearly  a  thousand  cases  of  vaccination  done  in  this  city 
discovered  no  similar  instance.6 

Symptoms. — The  disease  may  vary  from  a  simple  redness,  the  hyper- 
emia of  the  lid-border  of  some  writers,  to  severe  ulceration.  In  the  milder 
types  the  ciliary  margins  are  slightly  thickened,  red,  and  sore,  while  small 
scales  and  occasionally  pustules  appear,  and  if  these  be  removed  a  yellow- 
ish sebaceous  matter  is  seen  beneath.  The  nutrition  of  the  lashes  is  not 
seriously  interfered  with  in  this  variety,  which  is  often  spoken  of  as  mar- 
ginal eczema  or  blepharitis  simplex.  To  that  form  in  which  the  eyelids 
under  the  slightest  provocation  grow  red,  the  eyes  weep  and  feel  hot,  the  lids 
swell,  and  the  conjunctiva  is  injected,  while  crusts  are  but  scantily  present, 
the  term  vaso-motor  blepharitis  has  been  applied.  In  another  common  and 
stubborn  variety,  which  has  its  origin  in  the  follicles  of  the  eyelashes,  the 
border  of  the  lid  is  thickened,  dusky,  and  congested ;  the  edges  are  smeared 
with  tenacious  secretion ;  the  lashes  are  gathered  into  little  tufts  by  the  col- 


1  "Wien.  Klin.  Woohenschr. ,  1888,  Nos.  38  and  39. 

2  Transactions  of  the  American  Ophthalmologic^  Society,  1876. 

3  Annales  d'Oculistique,  xcviii.  51. 

*  Nord.  Ophth.  Tidsskrift,  Nos.  1  and  2,  1888  ;  Archives  of  Ophthalmology,  December, 

1888. 

5  Centralblatt  f.  prakt.  Augenheilkunde,  1885,  ix.  See  also  another  case  of  vaccine 
blepharitis,  Hirschberg,  Archives  of  Ophthalmology,  xv. 

«  Under  the  title  "Vaccinal  Ophthalmia,"  S.  T.  Knaggs  (Transactions  of  the  Oph- 
thalmological  Society  of  the  United  Kingdom,  i.  16)  has  described  violent  ophthalmia 
and  later  hypopyon-keratitis  in  a  mother  whose  recently-vaccinated  child  inoculated 
her  eye. 
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lection  of  matter  at  their  bases ;  scabs  covering  small  ulcers  and  pustules 
appear,  while  the  cilia  are  loosened  and  their  removal  is  followed  by  bleed- 
ing ;  the  lashes  become  misplaced,  stunted,  and  deficient ;  cicatricial  changes 
follow  the  subsidence  of  the  swelling  and  cause  slight  eversion  of  the  lids, 
as  a  result  of  which  their  borders  are  deprived  of  cilia,  are  raw  and  tender, 
and  the  appearance  thus  produced  has  received  the  name  lippitudo.  In  the 
severest  types,  all  four  lid-borders  may  be  attacked  simultaneously,  the  lids 
are  oedematous  and  highly  congested,  the  margins  beset  with  thick  yellow 
crusts  through  which  groups  of  lashes,  glued  together,  push  their  way. 
Eemoval  of  these  reveals  beneath  bleeding  aud  ulcerated  pits  which  extend 
inward  as  far  as  the  tarsus  ;  in  short,  the  entire  lid-border  is  lined  with 
small  crater-like  abscesses.  This  blepharitis  ulcerosa,  as  well  as  the  less 
aggravated  forms,  not  infrequently  is  associated  with  eczema  of  the  auricle 
and  nares,  nasal  catarrh,  and  diseases  of  the  lachrymal  apparatus,  each  stand- 
ing in  relation  to  the  other  either  as  cause  or  as  effect,  the  whole  forming 
what  not  inaptly  has  been  described  as  a  vicious  circle. 

Prognosis. — The  earlier  the  cases  come  under  proper  treatment,  the 
more  favorable  the  prognosis,  and  hence  it  is  particularly  in  childhood  that 
radical  cures  may  be  effected.  Long-standing  cases  that  have  resulted  in 
rounded,  everted  lid-margins,  deprived  of  lashes,  and  with  closed  and  mis- 
placed lachrymal  puncta,  are  rebellious  to  all  forms  of  medication. 

Treatment. — The  local  measures  in  the  milder  forms  consist  in  the  use 
of  a  lotion  of  boric  acid  and  the  application  to  the  edges  of  the  lids  of  a  salve 
of  the  yellow  oxide  of  mercury  (gr.  i-3i).  In  that  variety,  however,  de- 
scribed under  the  term  vaso-motor  blepharitis  the  use  of  salves  is  contra- 
indicated,  and  the  best  results,  according  to  Koenigstein,1  are  reached  by 
douching  the  closed  lids  with  water  at  a  temperature  of  60°  F.  from  a 
vessel  raised  a  short  distance  above  the  head  of  the  patient,  the  fluid  being 
conducted  through  a  small  apparatus  in  the  form  of  the  rose  ordinarily  seen 
upon  watering-cans.  Whenever  scales  are  present  these  must  be  taken 
away,  either  by  means  of  warm  alkaline  solutions,  of  which  bicarbonate  of 
sodium  (gr.  viii.-f  gi)  and  biborate  of  sodium  (gr.  iv-fgi)  are  the  best,  with 
a  five-per-cent.  solution  of  chloral,  as  recommended  by  Gradle,2  or  with 
forceps.  Gradle  advocates  a  three-per-cent.  mixture  of  milk  of  sulphur 
with  vaseline  aud  the  addition  of  three  per  cent,  of  resorcin.  During 
severe  inflammatory  attacks,  and  even  in  old  cases,  results  surprisingly 
beneficial  follow  the  removal  of  all  the  lashes  with  a  cilia-forceps.  In 
ulcerated  blepharitis,  after  the  removal  of  the  crusts  and  loose  cilia  the 
ulcers  should  be  painted  with  a  solution  of  nitrate  of  silver,  and  may  even 
be  cautiously  touched  with  the  point  of  a  mitigated  stick.  Michel  advises 
that  unguentum  diachylon  Hebra  with  oil  of  sweet  almonds  be  spread  upon 
pieces  of  lint  so  shaped  as  to  cover  the  lids,  and  containing  apertures 


1  Die  Behandlung  der  haufigsten  und  wichtigsten  Augenkrankheiten,  Wien,  1889. 

2  Medical  News,  February  8,  1890. 
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through  which  the  cilia,  if  present,  may  pass,  and  allowed  to  remain  over- 
night. Kroll  recommends  that  Pagenstecher's  oiutment  (hydrarg.  oxid. 
flav.,  gr.  i ;  cosmoline,  3i)  be  rubbed  in  until  the  scales  are  removed,  and 
then  the  lid-border  pencilled  with  nitrate  of  silver,  one  to  fifty.  In  the 
hands  of  Schweigger  iodine  on  the  edges  of  the  lids  has  proved  beneficial. 
In  all  cases  the  lachrymal  passages  and  the  nasal  cavity  should  be  exam- 
ined, and,  if  epiphora  exists,  the  canaliculus  slit.  Any  error  of  refraction, 
after  the  eyes  have  been  carefully  atropinized,  is  to  be  corrected  with  suit- 
able glasses. 

The  best  constitutional  measures  are  quinine,  iron,  especially  in  the  form 
of  the  iodide,  cod-liver  oil  and  malt,  together  with  appropriate  nourishing 
diet.     Fresh  air  and  a  daily  salt  bath  are  highly  desirable. 

PHTHIRIASIS  PALPEBRARUM. 

Synonymes. — Blepharitis  pediculosa,  Phthiriasis  ciliarium. 

The  pediculus  pubis  (crab-louse),  besides  its  seat  of  predilection,  occa- 
sionally infests  the  eyebrows,  and  very  rarely  the  eyelashes.  The  rarity  of 
the  affection  is  attested  by  the  fact  that  Hirschberg 1  among  forty  thousand 
cases  of  eye-disease  met  with  only  three  instances.  Despagnet2  during 
twelve  years  of  Galezowski's  service  found  but  two  recorded  examples ;  and 
among  more  than  ten  thousand  patients  in  the  service  of  Prof.  William  F. 
Norris  at  the  University  Hospital  only  two  instances  have  been  observed.3 

Symptoms. — On  superficial  examination  the  lashes  appear  to  be  covered 
with  small,  dark  spots  like  grains  of  powder,  which  upon  closer  inspection 
resolve  themselves  into  the  lice  clinging  closely  to  the  lids,  while  the  eggs, 
darker  in  color,  are  fastened  with  great  regularity  along  the  roots  of  the 
cilia;  in  many  instances  the  parasites  are  buried  head-foremost  in  the 
hair-follicles.  Their  presence  causes  severe  irritation,  and  the  case  may  be 
mistaken  for  an  ordinary  marginal  blepharitis.  A  magnifying  lens  will  at 
once  clear  up  the  diagnosis. 

Treatment. — Cleanliness,  together  with  balsam  of  Peru,  or  mercurial 
ointment,  or  a  cautious  pencilling  with  a  solution  of  corrosive  sublimate, 
will  remove  the  intruders. 

HORDEOLUM. 

Synonymes. — Stye,  Hordeolosis. 

Hordeolum  is  an  inflammation  of  the  tissues  of  the  edge  of  the  eyelid 
or  of  one  of  its  sebaceous  glands.  Exposure  to  artificial  light,  to  dust,  and 
cold  winds  are  the  most  usual  exciting  causes.  Eyes  that  are  subject  to 
styes  are  often  ametropic,  hypermetropia  being  the  most  usually  observed 
refraction-error.  Styes  tend  to  appear  in  crops,  and  occasionally  produce 
great  swelling  and  oedema  of  the  lid  until  an  appearance  like  the  commence- 

1  Berlin.  Klin.  "Wochenschrift,  1882,  xix. 

2  Recueil  d'Ophtalmologie,  November,  1887,  p.  674. 

3  University  Medical  Magazine,  March,  1889. 
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ment  of  purulent  ophthalmia  is  produced.  By  observing  the  circumscribed 
character  of  the  swelling  and  the  absence  of  purulent  secretion  from  the 
conjunctiva,  an  error  may  be  avoided.  In  like  manner  a  stye  may  simulate 
an  acute  inflammation  of  the  lachrymal  sac.  Usually  the  small  inflamed 
swelling  on  the  edge  of  the  lid  increases  in  size  for  a  few  days  and  then 
resolution  or  suppuration  occurs. 

Treatment.— Warm  fomentations,  especially  in  the  form  of  hot-water 
compresses,  give  speedy  relief.  If  suppuration  occurs,  the  contents  should 
be  evacuated  with  a  knife.  Saturated  solutions  of  boric  acid,  according  to 
Abadie,  cause  a  rapid  cure.  A  stye  occasionally  may  be  aborted  by  paint- 
ing its  surface  with  collodion,  and  the  vigorous  application  of  a  salve  of  the 
red  or  yellow  oxide  of  mercury  has  produced  the  same  result.  The  refrac- 
tion of  the  eye  should  be  examined  in  all  cases,  and  if  this  is  anomalous, 
as  it  usually  is,  the  proper  correcting  glass  is  to  be  ordered.  Associated 
conjunctivitis  must  be  treated  with  a  mild  astringent  or  antiseptic  wash, 
while  internally  iron  and  quinine,  and,  if  the  styes  come  in  groups,  the 
sulphide  of  calcium,  as  recommended  by  Webster,  may  be  exhibited.  Con- 
stipation must  be  relieved  by  suitable  remedies. 

CHALAZION. 

Synonymes. — Meibomian  cyst,  Tarsal  tumor. 

A  chalazion  is  a  small  tumor  or  retention-cyst  due  to  a  chronic  inflam- 
mation of  a  Meibomian  gland  together  with  the  surrounding  tissue. 

The  etiology  of  these  little  growths  is  obscure.  They  may  be  asso- 
ciated with  inflammation  of  the  border  of  the  lid,  which  aids  in  closing  the 
duct  of  the  Meibomian  gland.  Poncet  and  Boucheron1  have  described 
microbes  in  connection  with  chalazia,  though  Vassaux 2  and  other  observers 
have  failed  to  find  them  except  in  such  as  already  had  undergone  suppura- 
tion. They  are  more  common  in  adolescence  than  in  very  young  children 
or  in  old  age,  but  are  not  infrequently  found  in  infants. 

Pathological  Anatomy. — According  to  Felix  Lagrange,3  the  chalazion 
has  three  periods  of  development, — retention  of  the  products  of  the  Mei- 
bomian gland  ;  consecutive  adenitis  and  periadenitis,  with  destruction  of  the 
cartilage ;  and  passage  of  the  tumor  to  the  conjunctiva  (internal  chalazion) 
or  to  the  skin  (external  chalazion).  Lagrange  believes  that  microbes  play 
only  a  secondary  part  in  the  production  of  the  affection.  If  examined,  the 
cysts  contain  pus,  puriform  fluid,  and  cholesterine  crystals,  together  with 
surrounding  granulation-tissue.     There  is  no  true  cyst-wall. 

Symptoms. — The  tumor  grows  slowly  and  forms  a  firm  swelling, 
tightly  attached  by  its  under  surface  to  the  tarsus ;  over  it  the  skin  is 
usually  freely  movable ;  occasionally  adhesions  between  it  and  the  integu- 


1  Bull,  et  Mem.  de  la  Soc.  Franc;.  d'Opht.,  Paris,  1886,  iv.  88-91. 

°  Ibid. 

8  Archives  d'Ophtalmologie,  May-June,  1889. 
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ment  occur.  On  the  conjunctival  surface  of  the  lid  a  bluish  patch  marks 
its  position.  Suppuration  may  take  place  in  the  cyst,  and,  like  styes,  these 
tumors  tend  to  come  in  crops. 

Diagnosis. — A  chalazion  is  to  be  distinguished  from  an  ordinaiy 
sebaceous  tumor  by  the  firmness  of  its  attachment  to  the  tarsus,  and,  if 
it  suppurates,  from  a  stye  by  the  more  circumscribed  character  of  the 
inflammation.  It  may  be  mistaken  for  a  round-celled  sarcoma  of  the 
lid,  an  interesting  instance  of  which  has  been  recorded  by  Randall,1  where 
the  microscope  was  necessary  to  settle  the  diagnosis. 

Treatment. — If  the  growth  points  towards  the  conjunctival  surface,  it 
is  to  be  removed  from  this  side ;  if  not,  the  incision  should  be  made  over 
it  in  the  skin  parallel  with  the  muscle-fibres,  and  the  mass  carefully  dis- 
sected out,  care  being  taken  not  to  perforate  the  conjunctiva.  Operation  is 
facilitated  by  having  the  lid  steadied  with  a  clamp  (Desmarres,  Snellen,  or 
Knapp).  The  assiduous  use  of  hot  water  and  the  application  of  yellow 
oxide  of  mercury  salve  are  often  resorted  to  with  the  hope  of  producing 
resolution.  Removal  by  the  knife  or  scoop  is  the  only  practical  measure, 
though  the  local  means  above  mentioned  may  be  useful  to  aid  in  the  dis- 
sipation of  any  inflammatory  thickening  which  remains  after  the  operation. 

Post- variolous  Ulcers  of  the  Eyelids. — A  favorite  spot  for  the 
pustule  of  small-pox  is  the  border  of  the  lid.  Not  only  may  this  result  in 
the  ordinary  scar,  the  sequel  of  cicatricial  contraction,  with  loss  or  faulty 
position  of  the  cilia,  but  occasionally  a  long  time  after  the  eruption  has  dis- 
appeared ulcers  remain  which  stubbornly  resist  treatment.  Horner  (loc. 
tit.)  has  seen  such  variolous  ulcers  ten  years  after  the  original  disorder. 

Furuncles  are  not  infrequently  seen  in  children,  especially  in  the 
outer  half  of  the  eyebrow  as  well  as  within  the  tissue  of  the  lid.  They 
occur  as  a  red  swelling,  move  with  the  skin,  are  unattached  to  the  bone 
or  periosteum,  and  are  soon  capped  with  a  yellow  point  of  suppuration. 
They  should  be  treated  by  warm  fomentations  or  flaxseed  poultices,  and 
early  incision  shortens  their  existence. 

GEdema  of  the  Eyelids. — This  is  an  affection  characterized  by  an 
(Edematous  condition  of  the  cellular  tissue  of  the  eyelids,  which  may  be 
fugitive  or  persistent,  and  is  not  infrequently  recurrent,  R.  W.  Doyne2 
reports  the  case  of  a  girl  aged  fifteen,  the  subject  of  migraine  and  myopia, 
with  recurring  swelling  of  the  upper  eyelids,  the  oedema  sometimes  standing 
out  on  a  level  with  her  brows.  Mr.  Gunn 3  believes  these  cases  are  all 
of  the  nature  of  urticaria.  They  may  appear  in  connection  with  the  estab- 
lishment of  menstruation,  but  sometimes  occur  in  otherwise  healthy  chil- 
dren, spontaneously  and  without  cause,  and  in  boys,  as  reported  by  W.  J. 

i  Transactions  of  the  American  Ophthalmological  Society,  1887. 

*  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  vm.  41. 

a  Ibid. 
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Collins1  and  others.  CEdema  of  the  eyelids,  when  present  as  part  of  a 
general  condition-renal  or  cardiac-or  from  injury,  should  bed.stmguished 
Lm  these  cases  of  transient  oedema  by  observmg  the  h^oryof  the 
case  If  the  case  calls  for  treatment,  this  may  consist  in  bathing  the  parts 
with  dilute  lead-water  and  laudanum  and  the  internal  administration  of 
Basham's  mixture.  (Edema  of  the  eyelids  when  associated  yth  genera 
disease  necessarily  receives  the  same  treatment  as  that  directed  to  the  relief 
of  the  constitutional  disorder.  _      _ 

Erysipelas  may  attack  the  eyelids,  and  in  this  situation  does  not 
differ  materially  from  this  disease  in  other  portions  of  the  body.  It  » 
much  less  seldom  peculiar  to  this  region  than  it  is  as  part  of  an  attack  of 
general  facial  erysipelas.     It  is  one  of  the  causes  of  orbital  cellulitis. 

Phlegmonous  Inflammation  (Pseudo-Erysipelas)  and  the  formation 
of  lid-abscesses  of  a  mild  type  is  not  an  unusual  disorder  during  the  early 
months  of  childhood  :  it  is  confined  almost  exclusively  to  the  upper  lid, 
which  becomes  red  and  swollen,  and  in  a  few  days  palpation  reveals  the 
presence  of  pus.  In  other  cases  a  much  more  severe  type  is  manifest.  It 
begins  with  the  formation  of  a  pustule,  quickly  followed  by  great  swelling 
and  accompanied  by  high  fever.  The  skin  and  subcutaneous  tissue  may 
become  sphacelous  after  the  formation  of  one  or  more  pustules  of  dark 
color  (cedeme  malin  of  French  writers).  Hilbert2  has  described  cases  of 
a  peculiar  gangrene  of  the  lid  in  children  who  were  well  nourished,  rosy, 
and  never  before  ill, — cases  which  bore  no  resemblance  to  noma,  malignant 
pustule,  oedema  malignum,  phlegmon,  or  multiple  cachectic  lid-abscesses. 

Etiology. — If  secondary  lid-abscesses,  and  especially  acute  conjunctival 
processes,  are  excluded,  the  origin  of  these  cases  may  be  looked  for  either 
in  a  traumatism  or  as  the  result  of  an  infectious  process,  although  the 
causes  are  by  no  means  always  evident.  Lid-abscess  has  been  reported  as 
a  sequel  of  influenza  by  Landolt.  I  have  observed  similar  instances.3  In 
many  cases  contact  with  infectious  disorders  in  animals  gives  rise  to  the 
disease, — an  explanation  not  so  readily  applied  to  children  as  to  adults. 
Michel,  however,  quotes  a  case  in  which  a  child  was  suddenly  seized  with 
this  affection  of  the  lids  after  coming  in  contact  with  straw  that  had  been 
used  for  horses  suffering  with  glanders. 

Treatment. — This  naturally  directs  itself  to  lessening  the  constitutional 
disturbance  and  to  the  local  condition.  The  latter  should  be  treated  with 
warm  fomentations,  early  incision,  and  antiseptic  dressing.  Subcutaneous 
injections  of  carbolic  acid  have  proved  useful  in  the  hands  of  Horner, 
and  Delens  has  reported  success  with  similar  injections  of  iodine.  If  de- 
formity of  the  lid  result  from  the  disease,  this  must  be  restored  by  a  plastic 
operation. 


1  Transactions  of  the  Ophthalmologic^  Society  of  the  United  Kingdom,  viii.  41. 

2  Vierteljahrschrift  fur  Dermatologie,  Wien,  1884,  xi.  117-119. 
8  Medical  and  Surgical  Reporter,  March  15,  1890. 
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SYPHILIS   OP   THE   EYELIDS. 

Syphilitic  affections  of  the  eyelids  may  be  divided  into  ulcerations  and 
eruptions,  and  may  exist  as  the  primary  sore  or  in  the  form  of  secondary 
or  hereditary  manifestations.  A  chancre  upon  the  lids  may  have  its  seat  on 
any  portion,  but  the  delicate  skin  of  the  ciliary  border  is  the  favorite  region. 
Among  one  hundred  and  eighteen  cases  of  all  ages  collected  by  Alexander,1 
the  skin  of  the  eyelid  was  affected  sixty-five  times,  the  tarsus  sixteen 
times,  and  the  conjunctiva  thirty-seven  times.  Associated  with  the  local 
lesion  in  the  eyelids,  the  lymph-glands  in  front  of  the  ear  and  at  the  angle 
of  the  jaw  are  much  enlarged.  Contagion  usually  occurs  from  an  infected 
attendant,  not  infrequently  the  mother.  J.  V.  Solomon 2  has  recorded  an 
instance  of  an  indurated  syphilitic  ulcer  at  the  inner  end  of  the  eyelid  edge, 
which  occurred  in  an  infant  eight  months  old,  who  had  been  inoculated  by 
an  aunt  at  that  time  suffering  with  specific  ulceration  of  the  tonsils.  A 
primary  syphilitic  sore  on  the  upper  eyelid  of  a  boy  aged  six  is  described 
by  Mackay.3  A  papular  eruption  appeared  six  weeks  after  the  initial 
lesion ;  the  origin  of  contagion  was  probably  from  a  diseased  mother.  The 
frequency  with  which  chancres  in  the  eyelids  of  children  have  occurred  (in 
ninety-four  cases  collected  by  De  Beck,4  ten  were  found  among  infants  or 
young  children)  led  M.  Baudry,5  of  Lille,  to  investigate  their  etiology. 
In  one  case,  a  female  child  twenty-two  months  old,  an  indurated  chancre 
appeared  on  the  free  edge  of  the  lower  eyelid.  Investigation  showed  that 
the  infant  was  nursed  by  a  woman  who  wiped  its  eyelids  with  her  saliva, 
the  woman  being  at  the  time  the  subject  of  syphilitic  ulceration  of  the 
mouth.  Inquiry  elicited  the  fact  that  women  among  the  peasant  folk  were 
accustomed  to  cleanse  the  eyelids  of  children  in  this  manner  when  they 
were  glued  together  with  discharge  from  the  conjunctival  cul-de-sac. 

Infants  the  subjects  of  hereditary  syphilis  are  sometimes  affected  with 
an  eruption  of  papules  upon  the  external  surface  of  the  lids,  which  appear 
several  weeks  after  birth.  Hutchinson6  describes  a  form  of  blepharitis 
in  which  sharp-bordered  ulcerated  plaques  appear  at  the  roots  of  the  cilia, 
and  instances  in  which  absence  or  falling  out  of  the  eyelashes  was  a  mani- 
festation of  hereditary  syphilis  in  children.7 

Treatment. — Locally  the  ulcer  may  be  dressed  with  black  or  yellow 
wash,  while  internally  the  ordinary  antisyphilitic  remedies  are  to  be  ex- 
hibited. Especially  efficacious  is  the  employment  of  unguentum  hydrar- 
gyrum spread  upon  flannel  in  the  form  of  a  binder. 


1  Syphilis  und  Auge,  Wiesbaden,  1889. 

2  British  Medical  Journal,  1863;  ibid.,  1885,  ii.  62. 

3  Edinburgh  Medical  Journal,  September,  1888. 

1  Hard  Chancre  of  the  Eyelids  and  Conjunctiva,  Cincinnati,  1886. 
5  Memoires  de  la  Societe  Francaise  d'Ophtalmologie. 
o  Ophthalmological  Hospital  Reports,  ii.  258-283. 
'  See  also  Barlow,  quoted  by  Alexander,  loc.  cit. 
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TUMORS  AND  HYPERTROPHIES   OP   THE   EYELIDS. 

Milium.— Milia  are  small  sebaceous  elevations  situated  in  the  skin, 
varying  in  size  from  a  pin-point  to  a  pea,  and  find  their  favorite  seat  in  the 
forehead  and  about  the  eyelids.  They  are  common  in  children  about  the 
age  of  puberty.  They  consist  in  an  accumulation  of  sebum  within  the 
distended  but  closed  sebaceous  glands ;  in  this  respect  they  differ  from  a 
comedo,  in  which  the  duct  of  the  gland  is  patulous.  They  are  caused  by 
improper  care  of  the  skin,  and  may  be  connected  with  general  constitutional 
disturbances,  dyspepsia,  and  constipation.  They  should  be  opened  with  a 
knife  or  needle  and  the  contents  removed. 

Sebaceous  Tumors  (Atheroma)  are  not  usually  found  upon  the  eyelid, 
but  occur  especially  in  the  outer  portion  of  the  eyebrow.     (See  page  69.) 

Molluscum  Contagiosum. — This  is  a  disease  of  the  sebaceous  glands, 
or,  according  to  some  observers,  of  the  rete  mucosum,  in  which  rounded 
papules,  usually  about  the  size  of  a  pea,  but  often  much  smaller,  appear 
in  the  skin  of  the  eyelids.  The  common  seat  of  the  disease  is  upon  the 
face,  and  especially  the  eyelids,  but  it  often  appears  on  the  neck,  breasts,  or 
genitalia.  Each  little  prominence  may  have  the  normal  pinkish  color  of 
the  skin,  or  it  may  be  of  a  distinctly  waxy  hue,  with  a  flattened  summit 
which  contains  a  depression.  This  disease,  usually  non-inflammatory,  occurs 
chiefly  among  ill-nourished  children,  aud  may  appear  as  an  epidemic  in 
homes  and  asylums.  Two  such  epidemics  have  been  well  described  by 
Mittendorf.1  The  contagious  nature  of  the  disorder  has  been  largely  enter- 
tained, but  so  high  an  authority  as  Duhring2  denies  that  the  evidence  on 
this  point  is  conclusive,  while  Neisser 3  believes  that  it  is  really  an  epithe- 
lioma contagiosum  caused  by  a  parasite  belonging  to  the  class  of  coccidia. 
The  contents  of  the  bodies  is  a  yellowish  material  which  consists  of  fat  and 
fatty  epithelial  cells. 

Treatment. — Each  molluscum  should  be  incised  and  the  contents  forced 
out.  Nitrate  of  silver  may  be  applied  to  the  cavity,  but  this  is  not  usually 
necessary. 

Ptosis  Lipomatosa  is  an  affection  of  the  lids  in  which  these  drop  over 
the  cornea,  owing  to  an  abnormal  accumulation  of  fat  in  the  connective 
tissue.  The  deformity  is  considerable,  and  gives  the  patient  a  disagreeable 
expression.  The  fat  should  be  removed  through  a  horizontal  incision. 
In  one  case  reported  by  Schell 4  seventy-one  grains  were  thus  taken  away. 
A  reasonably  good  result  may  be  anticipated ;  but  in  a  case  recorded  by 
Norris,5  although  the  removal  of  the  fatty  tissue  improved  the  appearance 
of  the  patient,  the  levator  palpebrarum  failed  to  regain  its  power,  and  full 

1  Transactions  of  the  American  Ophthalmological  Society,  1886. 

2  Diseases  of  the  Skin,  2d  ed. 

8  Vierteljahrschrift  f.  Dermatol,  u.  Syphilis,  1888. 

4  Transactions  of  the  American  Ophthalmological  Society,  1885. 

6  Ibid. 
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activity  in  the  movement  of  the  upper  lid  was  not  secured.  Care  must  be 
taken  not  to  mistake  oedema  of  the  lid  for  a  circumscribed  tumor,  an  error 
readily  avoided  by  palpation,  which  will  reveal  a  characteristic  difference'  in 
the  resistance  of  the  two  affections. 

Angiomas  (Nsevi)  when  they  appear  in  the  eyelids  may  exist  either  as 
simple  bright  red  spots  or  in  the  form  of  cavernous  growths.  They  are 
congenital  tumors.  It  is  important  that  they  should  be  dealt  with  early  in 
their  existence,  as  they  may  take  on  rapid  growth  with  the  development 
of  the  child  and  extend  far  into  the  orbit.  Such  operative  interference  as 
promises  the  least  subsequent  deformity  of  the  lid  should  be  practised. 
When  small,  they  may  be  readily  excised ;  if  of  the  larger  variety,  some 
measure  which  destroys  their  blood-vessel  structure  will  be  the  proper 
procedure.  The  methods  employed  are  the  galvano-cautery,  which  yields 
the  best  results;  injections  of  liquor  ferri  subsulphatis,  a  method  which 
has  been  followed  by  sloughing  of  the  lid ;  and  cauterization  with  red-hot 
needles  or  with  nitric  acid. 

Plexiform  Neuroma  is  an  unusual  form  of  tumor  occasionally  seen 
in  the  eyelid,  consisting  of  a  convoluted  mass  somewhat  corded  beneath  the 
skin.  In  a  collection  from  the  literature  of  seventeen  such  cases  four  were 
noted  as  occurring  in  the  eyelid.1  The  growth  is  entirely  benign  in  its 
nature,  and  its  removal  by  an  ordinary  dissection  with  antiseptic  precautions 
is  unattended  with  difficulty. 

Molluscum  Fibrosum  is  a  connective-tissue  new  growth,  either  sessile 
or  pedunculated,  situated  beneath  the  skin.  The  tumors  may  appear  singly 
or  in  great  numbers  all  over  the  body,  and  occasionally  are  seen  upon  the 
eyelids.  They  are  found  at  any  time  of  life,  but  especially  in  childhood. 
In  a  remarkable  case  of  this  kind  described  by  Michel  the  whole  body  was 
beset  with  these  tumors,  the  largest  of  which  grew  from  the  upper  lid  and 
hung  down  below  the  lower  eyelid. 

Sarcoma  occurs  as  a  primary  tumor  in  both  the  upper  and  lower  lids, 
of  children,  and  has  been  seen  as  early  as  the  tenth  month  of  life.  It  ap- 
pears as  a  somewhat  elastic  growth,  over  which  at  first  the  integument  is 
movable,  but  it  tends  to  rapid  growth,  ulceration,  and  involvement  of  the 
orbit.  As  has  already  been  pointed  out  (page  55),  this  growth  may  be  mis- 
taken for  a  Meibomian  cyst.  Indeed,  Samelsohn 2  has  reported  one  instance, 
occurring  in  a  child  two  years  of  age,  which  the  microscope  showed  to  be  a 
sarcoma  of  the  round-cell  variety  which  had  its  origin  in  a  proliferating 
tarsal  cyst.  The  prognosis  is  grave.  Thus,  Van  Duyse3has  recorded  a 
case  of  myxo-sarcoma  in  a  seven-year-old  child,  which  followed  a  contusion. 
After  extirpation  at  the  end  of  three  months  the  local  return  required 
another  operation.     Four  months  later  a  second  return  developed,  and  the 


1  Unpublished  Inaugural  Dissertation,  "  Painful  Tumors,  with  Special  Eeference  to 
Neuromas,"  Prize  Thesis,  University  of  Pennsylvania,  1881. 

2  British  Medical  Journal,  1870,  ii.  706. 

»  Annates  d'Oculistique,  May  and  June,  1889. 
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whole  orbit  was  cleared  out;  in  spite  of  which,  a  third  return  took  place, 
and  the  tumor  grew  to  the  size  of  a  child's  head.  Early  excision,  which 
is  the  only  proper  treatment,  unfortunately,  is  not  able  in  most  instances  to 
prevent  the  two  chief  dangers  of  this  form  of  malignant  tumor,  especially 
in  this  region, — recidivity  and  metastasis. 

Lupus  may  secondarily  attack  the  eyelids  in  its  destructive  march  from 
a  seat  of  origin  in  the  face,  and  occasion  ulceration  of  the  lids,  ectropion, 
or  ankyloblepharon. 

Lepra,  according  to  Michel,  who  quotes  the  observations  of  Carron 
du  Villards,  may  appear  in  the  eyelids  among  its  earliest  manifestations : 
Bull  and  Hansen  *  have  observed  the  first  symptoms  in  leprosy  to  be  the 
falling  out  of  the  hair  of  the  eyebrows,  and  E.  Lopez2  analyzed  forty-five 
cases  of  leprosy  and  found  absence  of  the  eyebrows  and  lashes  the  sole 
ocular  lesion  in  the  youngest  subject,  ten  years  of  age. 

Elephantiasis  Arabum  has  appeared  in  the  upper  lid  in  consequence 
of  an  injury.  C.  du  Villards  saw  this  affection  in  a  seventeen-year-old  girl 
on  the  left  upper  eyelid  as  the  result  of  a  contusion.  Elephantiasis  may  be 
congenital.     Van  Duyse3  records  an  example  in  a  girl  of  eight. 

Elephantiasis  Teleangiectodes,  or  a  disease  which  consists  in  an 
hypertrophy  of  the  skin  and  the  connective  tissue,  together  with  fatty  tissue 
and  distended  vessels,  has  been  observed  in  the  upper  eyelid  as  a  congenital 
affection.  Cases  are  on  record  by  Pauli,4  Von  Graefe,5  Liston,6  and  other 
observers.7  The  growth  should  be  removed  by  the  knife  in  such  degree  as 
is  permissible  with  the  preservation  of  the  form  of  the  lid. 

BLEPHAROSPASM. 

Blepharospasm,  or  an  involuntary  contraction  of  the  orbicularis,  usually 
clonic,  but  sometimes  tonic  in  its  nature,  is  a  constant  symptom  of  diseases  of 
the  cornea  and  conjunctiva,  and  will  be  referred  to  again  under  these  head- 
ings. According  to  Schubert,8  it  may  arise  in  the  manner  of  a  reflex  action 
in  individuals  whose  susceptibility  is  increased  by  hereditary  influence, 
ansemia,  over-exertion,  etc.,  so  that  a  slight  irritation  sends  a  stimulation  to 
the  facial  branches  of  the  orbicularis.  Fissure  at  the  angle  of  the  lids  is 
given  by  Roller 9  as  a  cause  of  reflex  blepharospasm.  As  has  been  known 
since  Von  Graefe's  historic  case,  a  persistent  lid-cramp  occurs  in  children, 
unrelieved  for  weeks  at  a  time,  and  when  the  eyes  are  finally  opened  there 
may  be  blindness,  temporary  in  its  character  and  with  normal  ophthalino- 

1  Leprous  Diseases  of  the  Eye,  1873. 

2  Archives  of  Ophthalmology,  December,  1889,  p.  404. 

3  Annales  d'Oculistique,  t.  ii.,  1889. 
*  Schmidt's  Jahrbiicher,  xxi.  84. 

5  Klin.  Monatshl.  f.  Augenheilkunde,  1863. 

6  Canstatt's  Jahreshericht,  ii.  153. 

'  Consult  Graefe  u.  Saemisch,  Handbuch  des  Augenheilk.,  iv.  409. 

8  Miinchen.  Med.  Wochenschr.,  No.  28,  1887. 

9  Transactions  of  the  American  Ophthalmological  Society,  1888. 
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scopic  appearances,  or  loss  of  vision,  permanent,  and  with  gross  changes  in 
the  eye-ground.  In  a  case  recorded  by  Silex,1  a  scrofulous  child  two  and 
a  half  years  old  kept  the  eyes  closed  for  twelve  weeks,  and  was  blind  for 
twelve  days,  with  normal  ophthalmoscopic  appearances,  sight  returning  on 
the  thirteenth  day.  The  reporter  argues  in  favor  of  the  blindness  being  a 
species  of  cortical  blindness,  owing  to  the  long  absence  of  peripheral  stimu- 
lation. Samelsohn,2  who  among  sixty  thousand  cases  of  eye-disease  has  ob- 
served five  instances  of  blepharospasm  lasting  for  months  and  followed  by 
loss  of  sight,  seeks  for  an  explanation  of  the  blindness  which  follows  this 
long-continued  cramp-like  shutting  of  the  lids,  in  an  example  of  the  forget- 
ting volition  {Vergessenwollens)  of  the  sensory  perceptions  analogous  to  the 
intentional  suppression  of  the  sense  of  sight  of  an  eye  in  alternating  stra- 
bismus. This  explanation  would  apply  only  to  such  cases  as  have  normal 
ophthalmoscopic  appearances  and  recover,  not  to  the  instances  of  which 
Samelsohn  has  seen  two,  in  one  of  which  a  true  atrophy  and  in  the  other  a 
glaucomatous  atrophy  was  present.  In  these  cases  a  peripheral  cause  must 
be  sought  for,  and  the  theory  of  Von  Graefe,  which  explained  the  blindness 
by  the  abnormal  pressure  of  the  lids,  is  applicable. 

Not  infrequently  children  in  their  early  school-days  are  affected  with  an 
undue  winking  of  the  eyelids,  associated,  perhaps,  with  jerky  movements  of 
the  facial  and  other  muscles.  This  is  the  form  of  nervous  disorder  which 
has  been  called  habit  chorea  by  Weir  Mitchell,3  habit  spasm  by  Gowers.4 
Almost  invariably  blepharitis,  follicular  conjunctival  catarrh,  and  anomalies 
of  refraction,  usually  hypermetropia,  will  be  found  to  be  the  exciting  causes. 
In  a  series  of  cases  in  my  own  practice  the  correction  of  the  refraction-error 
and  the  treatment  of  the  conjunctival  disorder  were  productive  of  the  most 
happy  results,  when  the  ordinary  antichoreic  remedies  had  proved  valueless.5 
In  persistent  forms  of  lid-cramp  hypodermic  injections  of  morphine  will 
relieve  the  peripheral  (trigeminus)  irritation,  and  in  stubborn  varieties 
section  of  the  supra-orbital  nerve  has  been  performed.  The  general  condi- 
tion must  be  relieved  by  appropriate  remedies. 

Lagophthalmos,  or  an  inability  to  close  the  eyelids,  as  usually  seen, 
is  the  result  of  paralysis  of  the  facial  nerve,  but  occurs  also  in  connection 
with  tumors  of  the  orbit,  in  those  rare  instances  of  exophthalmic  goitre 
which  are  seen  in  children,  and  with  staphyloma.  As  a  congenital  defect 
when  the  lids  themselves  are  wanting  and  the  entire  orbit  is  divested  of 
any  covering  for  the  bulb,  the  highest  grade  of  lagophthalmos  occurs.  The 
cornea  may  suifer  from  ulceration,  owing  to  exposure, — a  danger  greatly 
increased  if  with  the  affection  of  the  facial  nerve  paralysis  of  the  trigemi- 

1  Klin.  Monatsbl.  f.  Augenheilkunde,  February,  1888. 

2  Deut.  Med.  Zeitg.,  No.  15,  1888,  and  Centralblatt  f.  prakt.  Augenheilkunde,  Febr 
ruary,  1888. 

3  Nervous  Diseases,  2d  ed.,  1885. 

4  A  Manual  of  Diseases  of  the  Nervous  System,  1888. 

6  Transactions  of  the  County  Medical  Society  of  Philadelphia,  1888. 
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,„„  also  exists,  but  rendered  less  likely  to  occur  in  the  single  palsy,  because, 
when  the  effort  to  close  the  lids  is  made  and  during  sleep,  the  eyeball  is 
rotated  upward  under  the  upper  lid,  owing  to  the  associated  act.on  of  the 

superior  rectus.  . 

Treatment.— In  paralytic  lagophthalmos  the  primary  cause  of  the  dis- 
order must  be  treated;  in  the  non-paralytic  varieties  and  in  any  form  in 
which  the  vitality  of  the  cornea  is  threatened,  the  operation  of  tarsorrhaphy, 
which  consists  in  uniting  the  margins  of  the  upper  and  lower  lids  in  the 
neighborhood  of  the  external  commissure,  should  be  employed. 

AFFECTIONS  OF  THE  CILIA  AND  CILIARY  BORDER. 
Trichiasis,  Distichiasif,  Entropion. — Trichiasis  is  that  condition 
in  which  the  lashes  are  turned  inward  against  the  eyeball ;  distichiasis,  where 
incurved  supplementary  rows  of  cilia  are  developed  from  the  intermarginal 
part  close  to  the  opening  of  the  tarsal  glands.  The  most  usual  cause  for 
trichiasis  in  children  is  disease  of  the  lid-border,— the  various  forms  of 
blepharitis.  Distichiasis  in  rare  instances  appears  as  a  congenital  affection ; 
sometimes  associated  with  other  defects,  as  in  the  instance  observed  by 
Schweigger1  where  epicanthus  and  ptosis  existed.  The  supplementary  row 
of  cilia  is  produced  when  the  ordinary  follicles  are  generated,  although  it 
is  quite  probable  that  in  some  instances  the  supernumerary  lashes  do  not 
appear  until  the  age  of  puberty,  the  extra  hair-follicles  having  remained 
quiet  until  that  time,  now  springing  forth  under  the  same  impulse  which 
the  growth  of  hair  elsewhere  receives. 

Entropion,  or  inversion  of  the  lid,  is  conveniently  divided  into  mus- 
cular, organic,  and  the  so-called  bulbar  entropion.  The  former  variety  is 
seen  occasionally  at  birth,  owing  to  undue  development  of  the  orbicularis, 
and  is  present  as  spasmodic  entropion  in  conjunctivitis,  keratitis,  and  when 
foreign  bodies  lodge  on  the  cornea.  By  far  the  most  common  causes  of 
organic  entropion  are  granular  lids  and  essential  shrinking  of  the  conjunc- 
tiva. It  also  follows  diphtheritic  ophthalmia.  The  bulbar  entropion  ap- 
pears when  the  eyeball  is  shrunken  or  even  absent  (anophthalmos),  and 
there  is  consequent  falling  in  of  the  lids. 

Treatment. — Trichiasis. — If  not  too  numerous,  the  faulty  lashes  may 
be  removed  with  a  cilium-forceps,  and  when  they  reappear  the  procedure 
repeated.  Destruction  of  the  hair-follicles  Avith  galvauo-puncture  is  recom- 
mended by  Mitchell 2  of  Missouri,  Benson  3  of  Dublin,  and  other  surgeons. 
Strangulation  of  the  roots  of  the  incurved  lashes,  when  only  a  few  are  out 
of  order,  may  be  accomplished  by  means  of  a  fine  subcutaneous  ligature 
(Snellen) ;  or  complete  removal  of  them  by  excision  of  the  corresponding 
portion  of  the  ciliary  margin,  a  practice  to  be  deprecated  if  the  trichiasis  is 
at  all  extensive.     Finally,  in  severe  cases,  the  whole  ciliary  border  must 

1  Hand-Book  of  Ophthalmology,  1878. 

2  Klin.  Monatsbl.,  April,  1882,  quoted  by  Swanzy. 

3  British  Medical  Journal,  1882. 
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be  transplanted  by  either  the  single  or  double  transplantation  operations. 
Those  most  in  vogue  are  the  methods  devised  by  Jaesche  and  modified  by 
Arlt,  and  the  double  operations  of  Spencer  Watson,  Dianoux,  Gayet,  and 
others,  or  the  more  recently  advocated  method  of  Van  Milligen,1  which 
consists  in  the  transplantation  of  a  piece  of  mucous  membrane  from  the  lip 
into  the  intermarginal  space  after  the  lid  has  been  split. 

Entropion. — In  temporary  entropion  good  results  may  be  obtained  by 
painting  the  lid  with  collodion,  which  by  its  contraction  draws  out  the 
inverted  border,  or  by  simply  fastening  this  with  a  strip  of  plaster.  The 
same  effect  may  be  obtained  by  pinching  up  a  longitudinal  fold  of  skin  and 
muscle  with  a  serre-fine  and  keeping  it  in  place,  occasionally  changing  the 
position  of  the  instrument  to  avoid  irritation.  In  spasmodic  entropion  ex- 
cision of  a  transverse  fold  of  skin  and  muscle  and  stitching  the  edges  to- 
gether may  be  practised,  while  in  the  organic  forms  more  decided  measures 
are  necessary,  and  those  most  frequently  employed  are  such  as  have  already 
been  referred  to  in  connection  with  trichiasis ;  in  addition  to  which  may  be 
mentioned  the  Streatfeild-Snellen  operation  of  grooving  the  tarsus,  and  the 
modifications  devised  by  Green,  Hotz,  Berlin,  Panas,  and  other  surgeons. 
(For  the  methods  of  performing  these  and  all  operations  upon  the  lids,  see 
pages  devoted  to  describing  operations.) 

Ectropion,  or  eversion  of  the  lid  with  exposure  of  the  conjunctival 
surface,  occurs  most  frequently  in  the  lower,  but  is  also  seen  in  the  upper 

Fig.  2. 
Fig.  1. 


Ectropion  the  result  of  a  wound  from  the  Ectropion  of  upper  lid  after  injury  to  the 

tine  of  a  fork.    (Children's  Hospital.)  brow.    (Philadelphia  Hospital.) 

lid.  This  may  be  partial,  or  there  may  be  complete  eversion  with  displace- 
ment of  the  puncta  lachrymalia.  The  disorder  is  usually  divided  into  the 
acute  (e.  musculare,  e.  spasmodicum)  and  the  chronic  form,  or  that  which 
results  from  organic  changes.  The  most  usual  causes  of  acute  ectropion  in 
children  are  ophthalmia  neonatorum,  and  diseases  of  the  cornea  associated 
with  blepharospasm,  where  the  lids,  during  examination  or  in  spells  of  cry- 
ino-,  become  everted  and  remain  so  until  replaced.  One  form  of  muscular 
ectropion  is  always  seen  in  facial  palsy,  during  which  the  lower  lid  is  par- 
tially everted.     The  common  causes  of  the  second  form  of  ectropion  are 

'  Ophthalmic  Keview,  1887,  p.  309 ;  also  Centralblatt  f.  prakt.  Augenheilkunde,  July, 
1889. 
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wounds,  especially  such  as  are  produced  by  the  laceration  of  dog-bites  or  by 
the  lid  being  caught  upon  a  sharp  instrument,  by  burns  and  subsequent 
cicatricial  contraction,  by  ulceration  of  the  lids,  and  by  caries  of  the  orbi- 
tal border  and  the  malar  bone. 

Treatment.— This  must  vary  according  to  the  character  and  cause.  In 
the  spasmodic  forms  it  is  sufficient  to  replace  by  manipulation  the  everted 
lid  and  treat  the  conjunctival  or  corneal  disease  which  caused  the  trouble. 
If  there  be  eversiou  of  the  punctum  lachrymale,  the  canaliculus  should  be 
slit  and  the  lachrymal  passages  probed.  In  the  organic  forms  of  ectropion 
a  plastic  operation  which  will  relieve  deformity  and  restore  the  lids  to  a 
normal  position  should  be  undertaken.  A  great  variety  of  these  procedures 
have  been  described  and  performed,  but  the  plan  adopted  must  be  modified 
according  to  the  existing  deformity.  Those  commonly  employed  are  such 
as  include  the  vicious  cicatrix  in  an  excision,  the  remaining  gaps  being  sup- 
plied by  flaps  taken  from  the  surrounding  tissue.  Among  these  may  be 
mentioned  the  methods  of  Adams,  Wharton  Jones,  Arlt,  and  Richet.  Com- 
plete destruction  of  the  lid  requires  for  its  reformation  a  blepharo-plastic 
operation,  which  consists  in  the  transplantation  of  a  flap  removed  from  some 
adjacent  part  to  which  it  remains  attached  by  its  base,  a  method,  however, 
which  is  being  superseded  by  that  introduced  by  Lefort  and  advocated  by 
Wolfe,  where  a  non-pediculated  flap  is  taken  from  the  arm  to  supply  the 
defect.     (See  pages  devoted  to  description  of  operations.) 

Symblepharon,  or  a  cohesion  between  the  eyelids  and  the  ball,  may  be 
complete  or  partial.     It  occasionally  occurs  as  a  congenital  defect,  owing  to 

an  imperfect  separation  of  the 
cutaneous  folds  which  form  the 
eyelids,  on  account  of  failure  in 
development  of  the  ball  or  func- 
tioning of  the  eye-muscles.  The 
most  usual  causes  are  injuries,  es- 
pecially burns  with  acids  or  lime. 
Symblepharon  also  follows  diph- 
theritic conjunctivitis,  trachoma, 
pemphigus,1  and  occasionally  pur- 
ulent ophthalmia.2  The  attach- 
ment may  be  merely  slight  bands 
SymWepimrou  of  upper  lid  following  purulent       between  the  conjunctival  surface 

ophthalmia.    (Philadelphia  Hospital.)  n.iTi         iin  xi 

of  the  lid  and  ball,  or  the  cornea 
also  may  be  involved  in  the  cicatricial  union,  in  which  case  vision  is  mate- 
rially disturbed.  It  is  the  lower  lid  which  is  most  usually  involved  in  the 
process ;  the  upper  may  also  participate  (see  Fig.  3). 

Ankyloblepharon  is  that  condition  in  which  the  borders  of  the  two 


1  Czermak,  Wien.  Med.  Wochenschr. ,  1888. 

2  University  Medical  Magazine,  January,  1890. 
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lids  have  grown  together.  This  may  be  congenital  or  acquired,  and,  like 
symblepharon,  either  partial  or  complete.  When  merely  the  outer  angles  of 
the  lids  are  involved,  the  disorder  has  received  the  name  blepharo-phimosis, 
while  sometimes  only  the  middle  portions  of  the  lid-borders  are  attached  to 
one  another,  as,  for  example,  in  a  case  recorded  by  Von  Hasner,1  where 
this  attachment  occurred  in  the  form  of  a  thread  as  a  congenital  defect. 
The  same  causes  which  operate  in  the  production  of  symblepharon  are  here 
active.  Arlt2  and'Dujardin3  have  described  varieties  in  which  the  vicious 
union  was  not  due  to  a  growing  together  of  the  lids,  but  probably  to  the 
organization  of  a  membrane  the  result  of  croupous  conjunctivitis. 

Treatment. — After  an  injury  or  a  disease  which  is  likely  to  be  followed 
by  one  of  these  results,  scrupulous  care  must  be  exercised  to  avoid  the  com- 
plication. During  the  formation  of  granulation-tissue  this  should  be  re- 
peatedly broken  up  with  a  probe,  and  adhesions  occasionally  may  be  pre- 
vented by  introducing  between  the  lids  and  the  ball  a  piece  of  gold-beater's 
skin.  If  the  attachments  have  formed  and  are  slight,  these  may  be  cut 
through,  and  readhesion  prevented  in  the  manner  just  stated.  In  exten- 
sive symblepharon  a  formal  operation  must  be  done,  and  many  methods 
have  been  devised,  among  the  best  of  which  may  be  mentioned  Arlt's,  in 
which  the  mass  of  adhesion  is  reversed,  Teale's,  where  the  raw  surfaces 
left  after  the  separation  of  the  lid  from  the  ball  are  covered  by  flaps  from 
the  neighboring  healthy  conjunctiva,  and  Prof.  Wolfe's  procedure  of  trans- 
planting rabbit's  conjunctiva.  In  ankyloblepharon  the  adhesion  should  be 
divided  with  a  fine  knife.  Blepharo-phimosis  is  corrected  by  canthoplasty. 
(See  pages  devoted  to  description  of  operations.) 

Sudden  Turning  Gray  of  the  Eyelashes.— Sufficiently  definite 
observations  have  shown  that  occasionally  the  hairs  of  the  head  can  be 
deprived  of  their  color  suddenly,  either  universally  or  in  places,  forming 
locks  of  gray  or  white  hair.  Hirschberg 4  has  recorded  an  instance  in  which 
the  eyelashes  of  a  girl,  aged  fourteen,  turned  white  without  apparent  cause 
in  fourteen  days.  The  child  formerly  had  been  under  his  care  for  styes  and 
phlyctenular  disorders,  but  otherwise  was  in  good  health.  The  discoloration 
took  place  in  the  middle  third  of  the  upper  lid,  while  in  the  under  lid  white 
bundles  were  commingled  with  dark  ones.  I  have  seen  an  exactly  similar 
case  in  a  healthy,  dark-haired  young  woman  of  eighteen.  Within  one  week 
the  middle  portion  of  the  cilia  of  the  right  upper  eyelid  turned  perfectly 
white,  while  single  white  lashes  alternated  with  dark  ones  in  the  lower  lid. 
There  was  no  reason  to  believe  that  this  sudden  change  in  color  had  been 
produced  by  artificial  means.6 


i  Prag.  Zeitschr.  f.  Heilkunde,  1881-2,  ii.  429. 

*  Ophthalmologic^  Society,  Heidelberg,  1881 ;  see  Archives  of  Ophthalmology,  vol.  xvi. 
3  Rev.  Clin.  d'Ocul.,  November  5,  1886. 

*  Centralbl.  f.  prakt.  Augenheilkunde,  January,  1888. 

»  University  Medical  Magazine,  March,  1889.     Since  writing  this  I  have  learned  that 
the  original  color  has  returned  to  the  eyelashes. 
Vol.  IV.— 5 
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CONGENITAL  DEFECTS  OE  THE  EYELIDS. 
Congenital  Ptosis.— This  is  not  an  uncommon  affection,  and  may 
be  either  unilateral  or  bilateral.  The  lid  droops  over  the  eyeball,  and  its 
edge  covers  the  upper  border  of  the  pupil,  its  middle,  or  sinks  still  lower, 
but  cannot  be  elevated  above  these  points.  Horner  (foe.  cit.)  has  observed 
this  affection  in  the  first  days  of  life,  and  has  seen  it  in  three  generations 
of  a  family.  It  may  be  associated  with  limitation  of  the  movements  of  the 
superior  rectus,  as  well  as  with  vices  of  conformation  in  other  organs  of  the 
body.  In  a  case  under  my  own  care  ptosis  of  the  left  eye  was  combined 
with  divergent  squint  from  paresis  of  the  internal  rectus.  The  patient  was 
six  years  old.  The  defect  had  been  present  since  babyhood,  and  when  the 
child  attained  the  age  of  four  he  became  the  subject  of  epileptiform  con- 
vulsions. The  fundus  of  each  eye  was  normal.  Gunn l  has  recorded  a 
remarkable  case  of  peculiar  associated  movements  of  the  affected  lid.  When 
the  jaw  was  moved  to  the  right  laterally,  the  left  upper  lid  was  raised,  or,  in 
other  words,  there  was  contraction  of  the  levator  palpebrse  in  connection 
with  the  external  pterygoid.2 

Under  the  name  ectopia  tarsi  J.  T.  Streatfeild3  has  described,  as  a 
congenital  defect,  a  sloped  condition  of  the  palpebral  fissures,  the  lids  being 
apparently  drawn  down  wholly  and  evenly  at  the  inner  or  nasal  side. 

Etiology. — Ptosis  usually  is  divided  into  two  varieties, — one  in  which 
a  positive  hypertrophy  of  the  connective  tissue  exists,  and  one  in  which 
the  drooping  is  due  to  absence  or  imperfect  development  of  the  levator 
palpebrarum,  or  to  paralysis  of  this  muscle.  Its  presence  also  has  been 
attributed  to  the  pressure  of  the  forceps  during  birth,  a  cause  which  Hor- 
ner denies,  inasmuch  as  this  affection  is  seen  during  the  first  days  of  life 
without  any  mark  of  the  instrument  upon  the  face  of  the  child,  and  because 
it  occurs  through  several  generations  of  one  family.  It  furthermore  fre- 
quently is  associated  with  other  congenital  defects.  Ptosis  the  result  of 
paralysis  of  the  oculo-motor  nerve  is  referred  to  on  page  135  of  this  volume 
(article  on  diseases  of  the  eye). 

Treatment. — It  is  usual  to  attempt  to  remedy  this  defect  by  the  removal 
of  an  elliptical  piece  of  skin.  To  avoid  the  risk  of  shortening  the  lid  which 
attends  this  operation,  methods  have  been  devised  for  producing  cicatricial 
bands  by  means  of  subcutaneous  sutures  passed  from  the  brow  to  the  tarsus. 
Among  these  may  be  mentioned  the  plans  of  Bowman,  Pagenstecher,  De 
Wecker,  and  the  more  recently  devised  method  of  Panas. 

Epicanthus. — Von  Ammon 4  gave  this  name  to  a'  somewhat  rare  af- 

1  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  London,  1883, 
iii.  283-287. 

2  See  also  a  paper  by  0.  Bull,  Archives  of  Ophthalmology,  1888,  vol.  xvii.,  on  "  Syn- 
chronous Movements  of  the  Upper  Lid  and  Maxilla." 

3  Ophthalmological  Hospital  Reports,  1874-76,  vol.  viii. 

4  Klinische  Darstellungen  der  Krankheiten  und  Bildungsfehler  des  menachlichen 
Auges,  Berlin,  1838. 
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fection  in  which,  owing  to  an  excessive  development  upon  the  bridge  of  the 

nose,  a  fold  of  skin  passes  from  the  inner  end  of  the  brow  to  the  side  of 

the  nose  and  covers  the  internal 

canthus.    It  is  usually  bilateral,  Fig.  4. 

and    generally   associated  with 

congenital  ptosis. 

Horner  (loc.  cit.)  has  pointed 
out  that  an  examination  of  this 
region  in  new-born  children 
might  readily  lead  to  the  belief 
that  a  low  grade  of  epicanthus 
was  very  common.  This,  how- 
ever, lessens  and  disappears  as 

rr  Epicanthus.    (After  Von  Ammon.) 

the  child   develops.     The   fact 

that  the  free  border  of  the  abnormal  fold  of  skin  nearly  covers  the  sclera 

gives  rise  to  an  appearance  as  if  convergent  squint  was  present. 

Etiology. — Von  Graefe '  believed  that  epicanthus  depended  not  so  much 
upon  the  development  of  an  abnormal  fold  of  skin  as  upon  insufficiency 
of  some  of  the  twigs  of  the  oculo-motor  nerve,  and  Hirschberg2  has 
demonstrated  a  connection  in  one  case  between  epicanthus  and  ophthalmo- 
plegia, in  which  the  defect  appeared  to  be  due  to  a  congenital  aplasia  of 
the  gray  nuclei  below  the  aqueduct  of  Sylvius,  while  Manz 3  has  sought 
for  a  common  origin  of  this  and  similar  anomalies  in  the  development 
of  the  bones  of  the  face  which  are  concerned  in  this  region.  The  ab- 
normality may  appear  in  several  members  of  the  same  family.  Under 
the  name  epicanthus  extemus  a  somewhat  analogous  affection  has  been  de- 
scribed in  which  the  fold  of  skin  was  observed  to  cross  the  outer  angle 
of  the  eye. 

Treatment. — The  usual  method  for  the  relief  of  this  deformity  is  to 
excise  a  piece  of  skin  from  the  bridge  of  the  nose,  with  or  without  a  can- 
thoplasty,  according  to  the  circumstances.  It  is  important  to  obtain  firm 
primary  union,  lest,  as  has  been  pointed  out  by  Knapp,  the  subsequent 
stretching  result  in  unsightly  scars.  Arlt  has  obtained  good  results  from 
the  excision  of  the  vertical  fold  of  skin  itself.  I  have  seen  an  interesting 
case  of  partial  epicanthus  associated  with  a  mole  growing  over  the  bridge 
of  the  nose,  in  which  Dr.  AV.  F.  Norris  effected  a  good  result  by  excising 
the  mole  and  covering  in  the  skin-deficiency  with  a  flap  taken  from  the 
forehead. 

Coloboma  of  the  Eyelids  appears  in  the  form  of  a  fissure  which 
may  be  confined  to  the  upper  lids,  either  one  or  both,  but  which  also  has 
been  noted  in  the  lower  lids  and  even  in  both  upper  and  lower  lids. 

1  Quoted  by  Manz,  Graefe  u.  Saemisch,  Handbuch  der  gesammten  Augenheilkunde, 
vol.  ii. 

*  Neurolog.  Centralbl.,  1885,  No.  13. 

3  Graefe  u.  Saemisch,  Handbuch  der  gesammten  Augenheilkunde,  vol.  ii. 
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In  the  observations  of  Dor1  of  Lyons,  and  Jules  Nicolin,2  in  twenty- 
seven  instances  a  single  eyelid  was  involved,  twice  the  two  eyelids  of  the 
same  eye,  sixteen  times  one  lid  of  each  eye,  and  once-  the  deformity  appeared 

Fig.  5. 


Coloboma  palpebrarum.    (After  Manz.) 

on  all  four  lids.  In  the  majority  of  instances  the  defect  is  found  in  the 
upper  lids.— according  to  D'Oench,3  twenty-three  times  in  thirty-three 
cases.  Coloboma  of  the  eyelids  may  exist  as  a  single  malformation,  but 
more  frequently  has  been  seen  in  conjunction  with  hare-lip  (fourteen  times 
in  forty-seven  cases),  absence  of  the  lachrymal  puncta,  dermoid  tumors 
of  the  cornea,  and  clefts  of  the  iris,  pharynx,  lip,  and  nose. 

Etiology. — Many  theories  have  been  advanced  to  explain  this  anomaly : 
a  primordial  defect  of  organization ;  the  action  of  amniotic  strands  (Van 
Duyse);  heterotopic  tissue-formation  (Manz);  intra-uterine  inflammation 
(Osio) ;  an  arrest  of  development,  owing  to  the  failure  of  the  joining  of 
the  two  halves  of  the  first  branchial  arch  together  with  the  frontal  promi- 
nence (Nicolin  and  Dor). 

Treatment. — This  consists  in  freshening  the  edges  of  the  gap  and 
uniting  the  opposing  surfaces  by  sutures.  The  extent  of  each  deformity  and 
its  relation  to  the  cornea  necessarily  determine  the  character  of  operation 
which  must  be  undertaken. 

Absence  of  the  LiDS.^-Sometimes  children  are  born  with  complete 
or  partial  absence  of  the  eyelids, — ablepharia  totalis  and  partialis,  or  con- 
genital lagophthalmos.  At  other  times  the  eye  is  hidden,  owing  to  an  adhe- 
sion between  the  eyelids,  and  we  have  the  condition  to  which  Manz  (loc. 
cit.)  has  given  the  name  cryptophthalmos,  a  term  which,  as  Van  Duyse4 
has  observed,  should  be  preserved  for  those  cases  where  the  exterior 
integument  passes  in  front  of  an  eye  more  or  less  developed, — that  is, 
where  there  is  complete  absence  of  the  lids  and  palpebral  fissure.  It  is  a 
congenital  anomaly  of  extreme  rarity.  Fuchs 6  has  reported  two  cases  of 
abnormal  shortness  of  the  lids  so  that  the  patients  could  close  them  only 
with  the  strongest  pressure,  and  Pfliiger  has  observed  an  instance  of  ab- 

1  Revue  Generate  d'Ophtalmologie,  December,  1888. 

2  Du  Colobome  congenital  des  Paupieres,  Lyons,  1888. 

3  Archives  of  Ophthalmology,  vol.  xv. 

*  Annales  d'Oculistique,  January-February,  1889. 
6  Archiv  f.  Augenheilkunde,  xv.  2. 
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normal  length  of  the  fissure  of  the  lids  where  complete  closure  was  pos- 
sible only  by  the  greatest  effort.  Ectropion  was  not  present.  Tarsorrhaphy 
produced  a  cure  in  the  first  case. 

Symblepharon,  ankyloblepharon,  and  distichiasis  also  occur  as  congenital 
anomalies,  and  have  been  described.  A.  rare  defect  is  complete  absence  of 
the  eyelashes. 

DISEASES   OP  THE   EYEBKOW. 

The  eyebrow  may  be  involved  in  any  diseased  process  which  attacks  the 
neighboring  skin  or  the  scalp ;  and  no  separate  description  of  injuries  or 
diseases  of  the  skin,  especially  seborrhcea  and  eczema,  which  are  prone  to 
attack  this  region,  need  be  appended. 

Two  forms  of  cystic  growth  affecting  this  area  are  seen  in  children.  Se- 
baceous cysts  (atheromatous  cysts)  frequently  appear  as  congenital  growths 
upon  the  outer  portion  of  the  eyebrow,  and  may  reach  a  considerable  size. 
They  are  deeply  situated,  and  not  infrequently  attached  to  the  periosteum 
of  the  orbital  margin.  A  cyst  of  this  character  takes  its  origin  in  the  seba- 
ceous follicles  of  the  region.  Dermoid  cysts  exist  as  painless,  spheroidal 
growths,  most  frequently  at  the  outer  angle  of  the  orbit  on  a  level  with  the 
eyebrow,  less  usually  at  the  inner  angle  above.  When  in  the  latter  situa- 
tion, it  is  possible  to  mistake  the  affection  for  a  meningocele  which  may 
have  a  similar  situation.  As  Juler 1  has  pointed  out,  the  meningocele  can 
be  emptied  on  pressure,  has  a  slight  impulse,  and  is  not  movable, — diag- 
nostic points  which  do  not  obtain  in  the  case  of  the  dermoid  cysts.  The 
structure  of  a  cyst  of  this  kind  is  composed  of  the  elements  of  the  skin. 

The  treatment  is  the  same  for  both  classes  of  cysts,  and  consists  in  extir- 
pation through  an  incision  made  parallel  to  the  border  of  the  orbit,  care 
being  taken  not  to  rupture  the  sac-wall.  It  ought  to  be  remembered  in  the 
excision  of  these  growths  that  sometimes  they  are  attached  firmly  to  the 
periosteum,  and  that  they  may  even  erode  the  bone  and  extend  far  into  the 
orbit. 


AFFECTIONS  OF  THE  LACHRYMAL  APPA- 
RATUS. 

Statistics  show  that  affections  of  the  lachrymal  apparatus  are  less 
'common  among  children  than  among  adults.  In  Horner's  list  diseases  of 
this  system  among  children  are  set  down  as  constituting  one  and  sixteen- 
hundredths  per  cent.  Among  seventeen  hundred  and  eight  recorded  cases 
at  the  Children's  Hospital  in  Philadelphia  one  and  one-tenth  per  cent. 
exhibited  affections  of  the  lachrymal  apparatus.  Diseases  of  the  lachry- 
mal structures  naturally  divide  themselves  into  those  which  have  their  seat 


1  Ophthalmic  Science  and  Practice,  1884. 
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in  the  lachrymal  gland,  and  those  which  affect  the  drainage-system,— j.e., 
the  puncta  canaliculi,  lachrymal  sac,  and  nasal  duct. 

Dacryoadenitis,  or  an  inflammation  of  the  lachrymal  gland,  is  com- 
paratively a  rare  affection,  and  may  be  either  acute  or  chronic.  Hirsch- 
berg,1  among  twenty-two  thousand  five  hundred  cases,  found  only  one 
instance  of  suppurative  dacryoadenitis.  He  reports  a  case  of  acute,  non- 
suppurative dacryoadenitis  in  a  girl  of  fifteen,  which  on  account  of  its 
analogy  to  bilateral  parotitis  he  called  "mumps  of  the  lachrymal  gland."2 
The  chronic— especially,  according  to  Knapp,3  the  monolateral— form  is 
more  common,  and  has  been  observed  among  scrofulous  children,  and  may 
be  caused  by  an  injury  or  follow  diseases  of  the  conjunctiva  and  cornea. 
If  the  gland  is  chronically  enlarged,  palpation  will  reveal  its  lobulated 
border ;  if  the  inflammation  is  acute,  there  are  pain,  tenderness,  and  swell- 
ing at  the  upper  and  outer  part  of  the  eyelid,  with  chemosis  of  the  conjunc- 
tiva beneath.  This  may  go  on  to  suppuration,  and  the  abscess  usually  points 
upon  the  skin,  but  occasionally  through  the  conjunctiva. 

Treatment. — Warm  applications  and  poultices  to  relieve  the  pain,  and 
at  the  first  appearance  of  pus  early  incision,  either  through  the  integument 
parallel  to  the  eyebrow  or  through  the  conjunctiva,  must  be  practised.  If 
induration  of  the  gland  occur,  this  is  to  be  treated  locally  with  iodine  or 
inunction  of  iodide-of-cadmium  ointment. 

Fistula  of  the  Lachrymal  Gland  may  remain  on  account  of  the 
rupture  of  an  abscess,  but  has  also  been  recorded  as  a  congenital  defect, — for 
instance,  in  Steinheim's 4  case,  mentioned  by  Horner  (foe.  cit.),  which  was 
situated  at  the  outer  third  of  the  upper  lid,  one-third  of  an  inch  from  the 
ciliary  margin,  and  surrounded  by  a  tuft  of  hair.  This  may  be  closed  by 
repeated  cauterizations,  by  a  plastic  operation,  or,  in  the  event  of  failure, 
by  extirpation  of  the  gland. 

Dacryops  is  an  unusual  affection  caused  by  a  cystic  distention  of  one 
of  the  gland-ducts,  and  may  be  recognized  by  the  presence  of  a  bluish, 
translucent  swelling  beneath  the  conjunctiva  at  its  upper  and  outer  part. 

Hypertrophy  of  the  Lachrymal  Gland  has  been  observed  at 
birth,  but  usually  is  seen  in  later  years,  and  consists  in  an  indurated,  lobu- 
lated tumor. 

Spontaneous  Prolapse  of  the  Lachrymal  Gland  in  the  form  of 
a  soft  movable  tumor  under  the  upper  lid  has  been  described.  In  a  case 
recorded  by  Noyes 5  this  condition  was  found  in  a  girl  of  twenty,  who  for 
nine  years  had  a  swelling  beneath  the  upper  lid  of  this  character,  which" 
on  removal  proved  to  be  the  lachrymal  gland  itself.  The  treatment  is 
extirpation  of  the  prolapsed  organ. 

1  Archives  of  Ophthalmology,  1879,  viii.  370. 

2  See,  also,  Centralblatt  f.  prakt.  Augenheilkunde,  1890. 

3  Transactions  of  the  American  Ophthalmological  Society,  1884,  vol.  iii. 

*  Klin.  Monatsbl.,  xiii.  302;  also  Ophthalmological  Hospital  Keports,  vol.  viii. 
6  Transactions  of  the  American  Ophthalmological  Society,  1887. 
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Syphilis  of  the  Lachrymal  Gland.— The  lachrymal  gland  is  sin- 
gularly free  from  syphilitic  affections,  but  specific  inflammation  has  been 
described  by  Streatfeild J  and  others  in  adults,  the  inflammation  subsiding 
under  antisyphilitic  remedies.  Albini2  observed  in  a  syphilitic  young 
woman  a  tumor  of  the  lachrymal  gland  which  was  composed  of  glan- 
dular elements,  organized  connective  tissue,  giant  cells,  but  no  Lustgarten 
bacilli. 

Tumors  of  the  Lachrymal  Gland.— The  several  varieties  of  benign 
and  malignant  growths  which  have  their  seat  in  glandular  tissue  have  been 
seen  in  the  lachrymal  gland.  Samelsohn3  found  in  a  child  three  and  a 
half  years  old  a  lithiasis  of  the  gland,  the  concretion  proving  to  be  an 
osteochondroma.  Snell4  has  seen  an  adenoma  in  a  girl  of  eight,  and  I 
have  recorded  a  similar  instance  in  a  young  man,  a  patient  of  Dr.  D. 
Hayes  Agnew,  who  removed  the  growth.5  Power 6  had  a  sixteen-year-old 
patient  with  encapsulated  fibro-sarcoma.  Tubercle  has  been  discovered  in 
this  region,  as,  for  instance,  in  a  case  reported  by  Abadie,7  where  the  gland 
of  a  girl  aged  sixteen  was  found  to  be  tuberculous.  Excision  of  the  growth 
in  all  instances  is  the  only  treatment. 

Anomalies  of  the  Puncta  Lachrymalia  and  Canaliculi. — As 
congenital  anomalies  double  puncta  lachrymalia  and  canaliculi  have  been 
observed,  as  hi  the  cases  recorded  by  Mooren,  Galezowski,  Horner,  and 
others,  while  Emmert  and  Fieuzal  have  seen  congenital  absence  of  these 
structures,  and  Von  Reuss,8  in  a  boy  aged  twelve,  noted  the  absence  of  all 
four  lachrymal  points,  while  the  papillae  were  present  and  the  canals  were 
represented  in  the  lower  lid  by  furrows;  in  the  upper  lids  they  were 
wanting. 

The  slightest  change  in  the  natural  relation  of  the  lower  punctum  to 
the  eye,  against  which  it  is  directed  backward,  causes  epiphora,  or  an  over- 
flow of  tears.9  The  most  fruitful  sources  of  such  abnormal  relationship 
are  the  various  chronic  inflammations  of  the  lid  and  conjunctiva, — blepha- 
ritis, granular  conjunctivitis,  and  ectropion ;  and  facial  palsy  and  wounds 
of,  this  region.  In  facial  paralysis  watering  of  the  eye  is  sometimes  the  first 
symptom  noted,  and  is  caused  partly  by  the  loss  of  compressing  power  in 
the  lid,  especially  in  the  fibres  of  Horner's  muscle,  and  partly  by  the  falling 
away  of  the  punctum.    Epiphora  further  results  from  the  presence  of  a  stye 

1  British  Medical  Journal,  1882,  ii.  633. 

2  Ann.  di  Ottalra.,  vol.  xvi.,  5-6,  p.  501. 

3  Centralblatt  f.  prakt.  Augenheilkunde,  December,  1880. 

4  Ophthalmic  Keview,  1889. 

5  Transactions  of  the  Pathological  Society  of  Philadelphia,  xii.  238. 

6  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1882,  vol.  ii. 

7  Archives  d'Ophtalmologie,  1880,  p.  432. 

8  Wiener  Med.  Presse,  1886,  No.  7. 

9  Epiphora,  strictly  speaking,  is  an  excessive  secretion  of  tears,  while  stillicidium 
lachrymarum  is  an  overflow  from  obstruction ;  but,  as  Mr.  Nettleship  remarks,  no  useful 
purpose  is  served  by  keeping  the  two  names. 
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or  tumor  of  the  lid  near  the  punctum,  or,  if  the  canaliculus  is  closed,  by  the 
presence  of  a  foreign  body  like  a  hair,  usually  a  cilium,  a  mass  of  fungus 
(leptothrix),1  a  so-called  tear-stone,  as  in  a  case  of  Kipp,2  or  even,  as  Paul3 
has  recorded,  by  the  development  of  a  polyp.  Finally,  an  overflow  of 
tears  may  follow  an  abnormal  position  of  the  caruncle,  as  in  the  observa- 
tion of  Horner  (toe.  oil),  where  in  a  five-year-old  child  this  was  so  mis- 
placed as  to  be  situated  below  the  lower  punctum  upon  the  inner  surface  of 
the  lid,  which  was  pressed  away  from  the  eyeball.  Enlargement  of  the 
caruncle,  as  Von  Graefe  observed,  may  produce  a  like  symptom,  and  its 
removal  has  been  followed  by  the  disappearance  of  the  difficulty. 

Treatment. — In  cases  of  epiphora  without  disease  of  the  lachrymal  sac 
or  stricture  of  the  nasal  duct,  a  simple  slitting  of  the  canaliculus  is  usually 
sufficient.  If  a  foreign  body  is  present,  this  should  be  removed.  This 
treatment  does  not  apply  to  cases  of  facial  palsy. 

Anomalies  of  the  Lachrymal  Sac  and  Nasal  Duct. — Among 
children  about  one-third  of  the  cases  of  lachrymal  affections  belong  to  the 
acute  form  of  diseases  of  the  sac ;  Horner  (he,  cit.)  states  that  this  occurs 
in  from  thirty-six  to  forty-eight  per  cent.  Dehenne4  has  reported  a  case 
of  congenital  tumor  of  the  lachrymal  sac  which  appeared  in  the  form  of 
an  abscess.  Terson  and  Galezowski 6  have  observed  similar  examples,  the 
latter  surgeon  having  successfully  treated  his  cases  by  injections  of  water. 

Dacryocystitis. — The  universal  symptom  in  affections  of  the  lachrymal 
sac  and  duct  is  epiphora.  The  eye  swims  in  tears,  and  these  are  excited  to 
overflow  by  exposure  to  dust,  cold,  or  wind.  The  caruncle  and  plica  are 
swollen,  the  neighboring  conjunctiva  hypersemic  and  injected, — the  lachry- 
mal conjunctivitis  of  Galezowski, — the  skin  macerated,  and  the  margins  of 
the  lids,  especially  nasal-ward,  show  signs  of  blepharitis.  Pressure  upon 
the  region  of  the  lachrymal  sac,  which  may  be  distended  (mucocele,  lachry- 
mal tumor),  expresses  through  the  puncta  the  retained  fluid,  which  is  a 
clear  or  semi-transparent  viscid  mucus  (dacryocystitis  catarrhalis),  or  turbid 
from  admixture  with  purulent  material  (dacryocystitis  blennorrhoica).  The 
lachrymal  sac  thus  chronically  distended  is  liable  at  any  time  to  take  on  a 
suppurative  inflammation,  producing  acute  dacryocystitis,  which  may  be 
preceded  by  fever  and  chill ;  the  lids  and  region  of  the  nose  become 
tender  to  the  touch  and  tense  with  a  red  and  brawny  swelling,  resembling 
erysipelas,  for  which  it  not  infrequently  has  been  mistaken.  When  there 
is  added  to  disease  of  the  sac  a  phlegmonous  inflammation  of  the  cellular 
tissue  (dacryocystitis  phlegmonosa)  which  surrounds  it,  the  pus  burrows  in 
front  of  the  sac,  forms  pouches  in  the  connective  tissue,  and  in  most  in- 

1  Consult  Goldzieher,  Centralbl.  f.  prakt.  Augenheilkunde,  1884,  p.  33,  and  A.  v. 
Beuss,  Wiener  Med.  Presse,  1884. 

2  New  York  Medical  Kecord,  xxiv.  289. 

3  Quoted  by  Sehirmer,  Graefe  u.  Saemisch,  Handbuch,  vol.  vii. 
1  Recueil  d'Ophtalmologie,  1883,  p.  122. 

6  Ibid. ;  also  Archives  of  Ophthalmology. 
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stances  the  lachrymal  abscess  points  below  the  tendo  oculi.  If  unmolested, 
the  abscess  ruptures  externally,  with  the  formation  of  a  fistulous  opening 
into  the  sac,  the  mouth  of  which  is  surrounded  by  pouting  granulations. 

Obstruction  of  the  nasal  duct,  which  gener- 
ally antedates  the  affection  of  the  sac,  may  be  -Pia  6- 
situated  at  any  part,  but  is  usually  found  at  its 
upper  end.  In  the  early  stages  of  the  catar- 
rhal dacryocystitis  there  is  probably  no  true 
stricture  of  the  duct,  but  the  flow  from  the  sac 
into  the  nose  is  prevented  by  swelling  of  the 
mucous  tissue ;  later,  and  in  other  instances, 
dense  cicatricial  strictures  occur.  The  most 
impermeable  obstructions  follow  injuries, — 
the  rough  use  of  bougies,  and  the  like.  It  ^^ZnTn^T'  ^ 
must  not  be  forgotten  that  stoppage  of  the 

lachrymo-nasal  duct  may  be  caused  by  pressure  from  neighboring  tumors, — 
e.g.,  in  the  antrum  of  Highmore, — or  by  foreign  bodies,  as  in  the  curious 
case  recorded  by  Haffner,1  where  a  lumbricoid  worm  three  centimetres  long 
and  one  millimetre  thick  occupied  the  left  lower  lachrymal  canal. 

Fistula  of  the  Lachrymal  Sac. — This  occasionally  has  been  observed  as 
a  congenital  anomaly.  It  may  be  present  only  on  one  side,  as  in  the  case  of 
Sehreiber,2  where  in  a  child  ten  weeks  old  the  orifice  was  directly  under  the 
internal  palpebral  ligament,  or  on  both  sides,  as  in  the  instance  reported  by 
Agnew.3  Usually  a  fistulous  opening  into  the  sac  is  caused  by  the  rupture 
of  a  lachrymal  abscess,  and  Parinaud i  has  seen  this  result  from  a  carious 
condition  of  the  upper  canine  tooth.  The  opening  may  appear  about  one 
centimetre  below  the  punctum,  but  also  in  various  spots  along  a  line  which 
runs  outward  parallel  to  the  lower  orbital  border.  It  usually  communicates 
with  the  sac,  but,  as  Rampoldi  has  reported,  the  opening  may  lead  into 
the  lower  canal  only,  the  sac  above  being  shrunken.  Pus  or  muco-pus, 
and  later  the  tears,  which  should  descend  into  the  duct,  exude  from  the 
opening,  which  for  a  long  time  persists  as  a  fine  orifice,  at  the  mouth  of 
which  appears  a  drop  of  clear  fluid.  This  is  the  so-called  capillary  fistula. 
The  condition  is  to  be  differentiated  from  a  buccal  fistula  below  the  margin 
of  the  orbit,  which,  according  to  Scheff,5  may  be  done  by  observing  that  in 
the  latter  the  situation  is  never  accurately  at  the  orbital  margin,  but  from 
one-eighth  to  one-fifth  of  an  inch  below,  that  a  sound  never  passes  upward, 
but  only  downward,  laterally  or  posteriorly,  and  that  the  secretion  is  always 
purulent. 

Pre-lachrymal  Abscess. — As  has  been  especially  pointed  out  by  C.  S. 

1  Berlin.  Klin.  Wochensohr.,  No.  24,  1880. 

2  Jahresber.  d.  Augenheil.-Anstalt  in  Magdeburg,  Nagel's  Jahresberioht,  1885. 

3  Transactions  of  the  Ophthalmological  Society,  1874. 
*  Bull,  et  Mem.  de  la  Soc.  de  Ohir.  Paris,  ix.  180. 

6  Wien.  Med.  Wochenschr.,  No  12,  1888;  Medical  News,  October  13,  1888. 
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Bull,1  a  swelling  may  exist  above  the  internal  palpebral  ligament  and  a  little 
external  to  the  region  of  the  lachrymal  sac,  associated  with  a  fistulous  open- 
ing from  which  pus  flows,  having  no  connection  with  the  sac  itself.  In 
his  case  this  pre-lachrymal  abscess  was  caused  by  a  blow  from  a  cane  at 
the  inner  angle  of  the  eye,  and  was  associated  with  caries  and  perforation 
of  the  lachrymal  bone.  The  same  condition  I  have  observed  in  children 
without  injury,  the  subjects  of  hereditary  syphilis.  The  condition  is  to  be 
distinguished  from  a  true  lachrymal  abscess  by  the  fact  that  there  is  no 
interference  with  the  passage  of  the  tears  from  the  conjunctiva  into  the  sac, 
by  the  pain  on  pressure,  and  by  the  absence  of  acute  inflammation.  The 
treatment  is  that  of  an  abscess,  together  with  such  constitutional  measures 
as  may  be  indicated  by  the  dyscrasia  of  which  the  patient  is  the  subject. 

Etiology  of  Diseases  of  the  Lachrymal  Sao  and  Duct. — Disease 
of  the  lachrymal  sac  rarely  is  primary.  In  young  infants  dacryocystitis, 
often  double,  arises  without  apparent  cause.  Kipp 2  found  during  two  years 
three  and  six-tenths  per  cent,  of  lachrymal  diseases,  and  six  per  cent,  of 
these  were  under  one  year  of  age,  the  affection  even  having  been  seen 
shortly  after  birth.  In  the  majority  of  cases  blennorrhcea  of  the  sac  is 
caused  by  retention  of  the  secretion  from  stricture  or  obstruction  in  the 
nasal  duct  and  participation  of  the  lining  of  the  sac  in  an  inflammation  of 
the  naso-pharynx.  In  other  instances  strictures  result  from,  rather  than 
cause,  blennorrhcea.  The  proper  appreciation  of  the  pathological  conditions 
of  the  nasal  mucous  membrane  in  relation  to  diseases  of  the  lachrymal  appa- 
ratus, and  as  an  etiological  factor,  is  of  the  utmost  importance.  This  rela- 
tionship has  been  especially  dwelt  upon  by  Harrison  Allen,3  Nieden,4  Ziem,5 
Gruening,6  and  Grut.7  Although  it  might  seem  natural  that  conjunctivitis, 
especially  purulent  conjunctivitis,  should  cause  lachrymal  disease,  this  is 
by  no  means  frequently  the  case.  Horner  (loc.  cit.)  in  one  instance  only  was 
able  to  observe  a  blennorrhcea  of  the  sac  arise  from  a  similar  inflammation 
in  the  conjunctiva ;  and  conjunctivitis  and  blepharitis,  so  constantly  accom- 
panying disorders,  follow  rather  than  cause  the  lachrymal  affection.  Ob- 
struction of  the  duct  and  disease  of  the  sac  follow  measles,  scarlet  fever, 
and  especially  variola,  because  these  exanthemata  are  accompanied  by  in- 
flammation of  the  nasal  mucous  membrane.  Periostitis  and  caries  of  the 
lachrymal  bone,  the  result  of  syphilis,  are  important  causes.  Gummy 
growths  may  block  the  sac  (osteo-periostitis  gummosa  of  Panas)  and  go  on 
to  rapid  suppuration.  The  relation  between  asymmetry  of  the  face  and 
disease  of  the  naso-lachrymal  duct  deserves  mention.     Finally,  traumatism 

1  American  Journal  of  the  Medical  Sciences,  1880. 

2  Transactions  of  the  American  Ophthalmological  Society,  ii.  587. 

3  Medical  News,  February  6,  1886. 

*  Archiv  f.  Augenheilkunde,  xvi.  381. 

5  Centralblatt  f.  prakt.  Augenheilkunde,  1886,  S.  222. 

6  Medical  Kecord,  1886,  xxix. 

'  Hospitalstid,  .Nos.  21  and  22,  1865,— abstract,  Archives  of  Ophthalmology,  vol.  xv. 
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accounts  for  certain  cases.  Fistulas,  especially  those  seen  in  infants,  not 
infrequently  depend  upon  disease  of  the  bones,  which  in  turn  is  the  result 
of  inherited  syphilis. 

Prognosis  in  Lachrymal  Disease. — The  well-known  fact  that  under 
the  most  skilful  treatment  affections  of  the  tear-passages  often  resist  healing 
may  render  a  guarded  prognosis  necessary.  This  depends  entirely  upon 
the  condition  of  the  nasal  chambers,  the  duration  of  the  malady,  the  per- 
meability of  the  stricture,  and  the  cause  of  trouble.  When  the  latter  is 
the  result  of  injury,  the  prognosis  becomes  especially  grave,  and  the  malady 
may  be  irremediable. 

Treatment. — Manifestly,  the  success  of  all  treatment  centres  upon  the 
restoration  of  the  calibre  of  the  duct,  if  this  be  strictured,  and  the  relief  of 
the  most  important  cause  of  the  disease  of  the  sac.  Occasionally  it  suffices, 
especially  in  new-born  children,  to  dilate  the  punctum  and  wash  out  the  sac 
with  a  fine  Anel  syringe  and  an  antiseptic  solution.  Usually  three  pro- 
cedures are  necessary, — slitting  up  the  canaliculus,  introducing  the  probe 
into  the  nasal  duct,  and  washing  out  the  sac  and  naso-lachrymal  duct  with 
an  appropriate  syringe. 

The  slitting  of  the  cauiculus  is  best  done  with  a  Weber's  knife, 
which  is  introduced,  the  lid  being  drawn  down  and  out  with  the  thumb, 
until  the  probe  point  of  the  instrument  touches  the  inner  wall  of  the  lach- 
rymal sac.  It  is  then  raised  to  the  vertical  line  with  the  cutting  blade 
turned  slightly  inward,  and  the  roof  of  the  canaliculus  thus  divided.  The 
lower  canal  is  most  frequently  chosen.  Some  surgeons,  as  a  rule,  split  the 
upper  canaliculus ;  if  there  is  much  distention  of  the  sac  (mucocele),  a  good 
plan  is  to  enter  the  upper  passage  and  to  incise  both  this  and  the  wall  of 
the  sac.  The  probe  (Bowman's  probes  are  the  best,  though  useful  modifi- 
cations have  been  devised  by  Theobald  and  Tansley)  is  now  introduced 
along  the  canaliculus  until  its  point  touches  the  lachrymal  bone.  It  is  then 
raised  to  the  vertical  position  and  pushed  into  the  duct,  remembering  that 
the  direction  is  downward,  slightly  backward,  and  outward.  Undue  efforts 
should  never  be  employed.  If  the  stricture  resist,  recourse  may  be  had 
to  dividing  this  with  a  knife,  either  the  one  which  has  been  employed  in 
slitting  the  canaliculus,  or,  still  better,  the  specially-devised  instrument  of 
Stilling.  The  duct  and  sac  should  now  be  washed  out  thoroughly  with  a 
lachrymal  syringe  and  some  antiseptic  fluid,  either  a  saturated  solution  of 
boracic  acid,  or  a  one  to  five-thousand  solution  of  bichloride  of  mercury. 

It  is  advisable  to  make  the  first  trial  with  a  No.  2  Bowman  probe ;  if 
this  fails,  a  smaller  one  may  be  tried.  Either  rapid  or  gradual  dilatation  is 
employed,  the  latter  being  the  preferable  method.  The  sound  should  be 
used  at  first  every  second  or  third  day,  but  as  the  case  progresses  longer 
intervals  may  elapse.  Theobald  has  recommended  the  introduction  of  very 
large  lachrymal  probes,  a  method  not  always  applicable,  owing  to  the  great 
diversity  in  the  size  of  the  bony  duct.  The  whole  treatment  often  occupies 
months. 
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If  a  lachrymal  abscess  supervenes,  and  is  seen  early,  the  canaliculus 
should  at  once  be  slit,  and,  if  possible,  the  secretion  evacuated,  with  reten- 
tion of  the  passage  into  the  nose.  Frequently  the  pain  and  swelling  are 
such  as  to  render  this  impossible,  and  the  opening  must  be  made  upon  the 
face  about  one  centimetre  below  the  palpebral  tendon,  cutting  downward 
and  outward.  In  the  highly  inflammatory  stage,  probing  must  not  be 
employed,  but  the  sac  and  abscess-cavity  should  be  freely  irrigated  with  a 
solution  of  bichloride  of  mercury.  An  excellent  practice  is  to  use  hot  com- 
presses over  the  swelling,  preferably  of  carbolized  water  of  a  temperature  of 
120°  F.,  frequently  changed,  and  applied  for  five  or  ten  minutes  at  a  time. 
Later,  the  restoration  of  the  passage  into  the  nose  must  be  undertaken  by 
probes  in  the  manner  already  described,  but  if  the  patient  is  refractory, 
which  is  almost  invariably  the  case  in  young  children,  excellent  results  will 
follow  the  introduction  of  a  style  made  of  lead  wire,  slightly  hooked  over 
the  inner  canthus  to  prevent  its  slipping  into  the  sac. 

Swelling  over  and  around,  together  with  fistulous  connection  into,  the 
lachrymal  sac,  occasionally  will  subside  under  the  judicious  use  of  a  com- 
pressing bandage.  I  have  tried  this  method,  again  recently  advocated  by 
Bothen1  and  others,  quite  often  in  the  Children's  Hospital  and  in  the 
Philadelphia  Hospital,  with  very  good  results.  My  plan  is  to  put  a  grad- 
uated compress  of  iodoformated  cotton  over  the  swelling,  securing  it  firmly 
with  a  roller  bandage. 

In  addition  to  the  local  measures  already  mentioned  for  the  purpose  of 
producing  healing  in  case  of  lachrymal  disease,  weak  solutions  of  nitrate  of 
silver,  salicylic  acid,  iodoform,  and  creolin,  with  which  latter  drug  I  have 
had  but  indifferent  success,  have  been  advocated.  In  case  of  acute  inflam- 
mation with  abscess-formation,  quinine,  and  iron  in  the  form  of  Basham's 
mixture,  are  indicated ;  in  syphilis  with  disease  of  the  bone  and  gummatous 
deposit,  the  usual  remedies  are  to  be  exhibited,  and  the  best  of  these  in 
children  is  the  mercury  binder ;  in  struma,  cod-liver  oil,  hypophosphites, 
and  iron  in  the  form  of  the  syrup  of  the  iodide  are  the  most  trustworthy 
remedies.  Scrupulous  attention  to  the  nose  and  naso-pharynx  is  neces- 
sary, and  any  local  lesions  which  present  themselves  must  be  treated.  In 
the  absence  of  a  special  line  of  treatment  for  this  region,  I  have  achieved 
excellent  results  by  simply  spraying  out  the  parts  with  DobelPs  solution 
and  listeriue,  while  carrying  on  the  regulation  measures  for  the  relief  of  the 
lachrymal  disorder. 

If  a  fistula  remains,  this  may  be  healed  at  times,  as  already  stated,  by 
compression.  In  the  event  of  failure,  freshening  the  edges  and  the  galvano- 
cautery  may  be  tried,  the  surrounding  pouting  granulations  being  removed 
by  scraping.  The  capillary  fistulas  are  productive  of  no  inconvenience,  and 
may  be  allowed  to  remain  undisturbed.  In  stubborn  cases  which  have 
resisted  all  reasonable  treatment,  extirpation  of  the  lachrymal  gland  has 


1  Centralblatt  f.  prakt.  Augenheilkunde,  Supplement,  1887. 
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been  done,  as  was  originally  recommended  and  performed  by  Lawrence,  or, 
as  more  recently  has  been  advocated  by  De  Wecker,  excision  of  its  palpebral 
portion,  or  the  lachrymal  sac  may  be  obliterated  by  means  of  caustics. 
Under  judicious  treatment,  the  necessity  for  these  somewhat  heroic  meas- 
ures ought  not  to  arise. 

Character  of  the  Lachrymal  Secretion  under  Pathological 
Conditions. — The  lachrymal  sac  is  a  reservoir  for  the  fluid  secreted  by  the 
conjunctiva,  and,  this  fluid  being  more  or  less  loaded  with  micro-organisms, 
if  stopped  by  stricture  of  the  duct  the  sac  becomes  stuffed  with  micrococci. 
Widmark1  found  in  dacryocystitis  streptococcus  pyogenes,  which  by  in- 
oculation caused  phlegmonous  inflammation.  If  the  cornea  is  abraded,  or 
if  a  solution  of  continuity  in  this  membrane  is  necessary  by  operation,  the 
presence  of  pathogenic  organisms  in  the  fluid  becomes  a  serious  complication. 
These  may  turn  a  simple  abrasion  into  a  sloughing  ulcer  and  an  aggravated 
hypopyon  keratitis  ;  they  may  forbid  the  healing  of  an  ordinary  keratitis ; 
and,  finally,  they  may  inoculate  an  operative  wound  and  defeat  the  object 
of  the  operation.  For  this  reason  it  is  most  important  that  in  any  of  the 
three  cases  just  quoted  the  permeability  of  the  nasal  duct  should  be  ascer- 
tained ;  if  it  is  strictured  it  should  be  opened,  and  the  walls  of  the  lachry- 
mal sac,  if  inflamed,  as  speedily  as  possible  brought  into  a  healthy  condition. 
The  importance  of  this  relation  of  the  lachrymal  apparatus  to  diseases  of 
the  cornea  will  be  again  referred  to  in  the  section  devoted  to  the  considera- 
tion of  the  latter  affection. 


DISEASES    OF    THE    CONJUNCTIVA. 

The  great  frequency  of  diseases  of  the  conjunctiva  and  cornea  during 
childhood — according  to  Horner,  half  of  all  the  affections  of  the  eye  during 
this  age  of  life  belong  to  this  group — sufficiently  emphasizes  the  impor- 
tance of  the  subject.  Nearly  sixty-three  per  cent,  of  the  patients  who  have 
applied  at  the  Eye  Dispensary  of  the  Children's  Hospital  during  the  last 
nine  years  have  come  on  account  of  one  or  other  of  the  types  of  corneal  or 
conjunctival  affection,  in  thirty-six  and  a  half  per  cent,  of  the  cases  the 
lesion  belonging  to  the  conjunctiva  alone. 

The  most  important  group  of  diseases  of  the  conjunctiva  includes  the 
inflammations,  to  which  the  general  term  ophthalmia  may  be  applied. 

OPHTHALMIA   NEONATORUM. 
Synonymes. — Purulent  ophthalmia,  Gonorrhceal  ophthalmia,  Blennor- 
rhcea  of  the  conjunctiva,  Purulent  conjunctivitis. 

Definition.— This  is  an  inflammation  of  the  conjunctiva  characterized 


i  Hygeia,  1887,  abst.  from  Centralblatt  f.  prakt.  Augenbeilkunde,  July,  1887. 


7g  AFFECTIONS  OF  THE  EYELIDS, 

by  great  swelling  of  the  lids,  serous  infiltration  of  the  conjunctiva,  and  the 
free  secretion  of  contagious  pus.  «...  j  , 

Etiology  —The  prevailing  opinion  is  that  this  affection  is  caused  by 
the  introduction  into  the  eye  of  the  infecting  material  from  some  portion  of 
the  genito-urinary  tract  of  the  mother  at  the  time  of  or  shortly  after  birth. 
It  is  equally  well  ascertained  that  the  majority  of  cases  and  all  severe  forms 
are  due  to  the  presence  of  the  gonococcus  of  Neisser.  Exceptionally  inocu- 
lation appears  to  have  taken  place  in  utero.  Magnus1  reports  an  instance 
of  ophthalmia  neonatorum,  with  involvement  of  the  cornea,  of  such  origin, 
where  the  membranes  were  ruptured  three  days  before  birth  and  permitted 
the  entrance  of  the  gonococci.  Fuchs 2  has  observed  in  a  child  at  birth  per- 
foration of  the  cornea  as  the  result  of  congenital  ophthalmia.  A  high  degree 
of  penetrating  power  is  ascribed  to  this  special  micro-organism  by  Mules,3 
who  has  seen  an  infant  born  at  the  seventh  month  after  an  exceptionally 
easy  labor  with  well-marked  ophthalmia  neonatorum.  The  child  was 
brought  eight  hours  after  delivery,  exhibiting  the  symptoms  of  the  second 
stage  of  the  disease :  so  that  infection  in  utero  must  have  occurred  at  least 
two  days  before  birth  or  rupture  of  the  membranes. 

The  gonococcus  is  generally,  although,  according  to  Widmark*  and 
"Weeks,5  not  invariably,  present  in  the  secretion,  being  specially  numerous 
during  the  muco-purulent  stage.  According  to  Colin,  two  varieties  of 
ophthalmia  neonatorum  may  be  distinguished, — a  severe  type,  supplied 
with  the  micro-organism,  with  a  tendency  to  increase  in  severity  and  in- 
volve the  cornea;   and  a  milder  type,  non-specific,  with  a  tendency  to 


recover. 


The  presence  of  a  virulent  vaginal  discharge  in  the  mother  is  not  neces- 
sary to  produce  this  condition,  as  it  probably  may  arise  from  the  introduction 
of  any  muco-purulent  discharge  during  the  birth ;  while  careless  bathing 
of  the  child  after  birth  and  the  use  of  soiled  towels  and  sponges  are  fruitful 
sources  of  infection,  and  it  is  even  possible  that  later  contact  with  the  lochial 
discharges  may  originate  the  disorder.  Andrews,6  Zweifel,7  and  others, 
however,  have  failed  by  inoculation  of  healthy  lochia  to  produce  the  disease. 

Opinions  differ  in  regard  to  the  exact  time  of  the  inoculation,  which 
probably  is  more  likely  to  occur  in  retarded  labors  and  with  face-presenta- 
tions. Mules  (loc.  cit.)  thinks  the  pus  may  be  introduced  into  the  eyes  by 
the  edge  of  the  perineum,  the  anterior  edge  of  which  becomes  an  elastic 
curved  cord,  which,  after  slipping  over  the  forehead,  presses  for  a  shorter 
or  longer  time  on  the  eyelids,  depositing  thus  vaginal  secretion  within  them. 

1  Klin.  Monatsbl.  f.  Augenheilkunde,  July,  1887. 

*  Die  Ursachen  und  die  Verhiitung  der  Blindheit,  p.  113. 
'  Medical  Chronicle,  1888. 

*  Hygeia,  1884,  p.  404. 

8  Medical  Eecord,  July  24,  1886. 

6  New  York  Medical  Journal,  October  25,  1886. 

'  Archiy  f.  Gynakol.,  xxii.  329. 
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Boys  are  more  frequently  attacked  than  girls.  Emmert,1  of  Bern, 
has  demonstrated  a  relation  between  the  temperature  and  this  disease.  In 
cold  climates  ophthalmia  neonatorum  is  especially  frequent  in  the  summer 
months ;  in  hot  countries,  in  the  spring  and  autumn. 

Pathology  and  Pathological  Anatomy. — Horner  examined  an  eye 
which  for  forty-eight  hours  had  been  the  subject  of  ophthalmia  neonatorum, 
and  found  that  the  cedematous  swelling  limited  a  general  laminated  struc- 
ture of  the  tarsal  conjunctiva.  The  epithelium  of  the  bulb  was  tolerably 
preserved ;  the  superficial  layer  of  that  covering  the  tarsus  was  curled, 
irregular,  and  wanting ;  the  swollen  vessels  were  exposed  and  hemorrhages 
present;  the  papilla?  were  swollen,  and  there  was  much  lymphoid  infil- 
tration. 

The  gonococci  are  seen  in  the  nuclei  and  at  the  margin  of  the  epithelial 
cells  and  on  the  surfaces  of  and  within  the  pus-cells ;  later  they  penetrate 
the  epithelium  and  enter  the  lymph-spaces.  The  infectious  secretion  intro- 
duced into  an  eye  will  produce  purulent  ophthalmia,  so  the  pus  from  it  can 
be  in  turn  inoculated  into  the  urethra  with  the  production  of  a  purulent 
inflammation. 

Symptoms. — Ophthalmia  neonatorum  usually  begins  on  the  third  day 
after  birth,  but  may  set  in  as  early  as  from  twelve  to  forty-eight  hours  after 
inoculation,  or  be  delayed,  when  it  is  the  result  of  a  secondary  infection 
from  soiled  fingers  or  sponges  or  cloths,  to  a  much  later  date.  Almost 
always  both  eyes  suffer,  the  one  being  earlier  and  frequently  more  decidedly 
affected  than  its  fellow.  Four  stages  of  the  disease  are  common,  but,  as 
these  vary  in  different  cases  and  more  or  less  rapidly  shade  the  one  into  the 
other,  no  very  sharp  lines  need  be  drawn.  A  slight  redness  of  the  conjunc- 
tiva, with  a  trifling  discharge  in  the  corner  of  the  eye,  is  rapidly  succeeded 
by  great  cushion-like  swelling  of  the  lids,  with  intense  chemosis  and  con- 
gestion of  the  conjunctiva,  accompanied  by  severe  pain  and  discharge ;  the 
surface  of  the  swollen  lid  is  hot,  dusky  red,  and,  tense ;  the  upper  lid  over- 
hangs the  lower,  and  at  first  can  only  with  difficulty  be  everted.  The 
discharge,  which  in  the  beginning  is  slightly  turbid,  soon  changes  to  a 
yellow  or  greenish-yellow  pus,  and  is  secreted  in  great  quantities.  If  the 
lids  are  everted  during  the  first  day  or  two  of  the  disease,  the  conjunctiva 
will  be  found  to  be  swollen,  red,  and  velvety,  and  that  upon  the  eyeball 
intensely  injected ;  upon  the  surface  easily-detached  flakes  of  lymph  are 
found ;  later  the  conjunctiva  becomes  rougher,  of  a  dark-red  color,  spots  of 
ecchymosis  appear,  or  it  is  succulent  and  easily  bleeds.  Marked  chemosis 
and  infiltration  of  the  ocular  conjunctiva  succeed,  forming  a  hard  rim ; 
at  the  bottom  of  the  crater-like  pit  thus  produced,  the  cornea  njay  be  seen  ; 
the  thick  cream-like  discharge  increases,  and  either  flows  out  from  beneath 
the  overhanging  upper  lid  on  to  the  cheek,  or  is  packed  up  in  the  conjunc- 
tival cul-de-sac. 


1  Annates  d'Oculistique,  1881,  p.  63. 
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The  lids  now  may  lose  much  of  their  tense  character,  and  can.be  more 
easily  everted;  the  conjunctiva  is  puckered  into  folds  and  papilla-like 
elevations,  and  the  discharge  contains  an  admixture  of  blood  and  serum. 


Fig.  7. 


Ophthalmia  neonatorum.    (Philadelphia  Hospital.) 

Gradually  the  disease  declines,  and  in  from  six  to  eight  weeks  the  discharge 
ceases.  The  relaxed  palpebral  conjunctiva  is  thick  and  granular,  looking 
like  the  granulatiou-tissue  which  surrounds  wounds.  The  ocular  conjunc- 
tiva is  also  thickened,  and  positive  cicatricial  changes  may  remain. 

The  chief  danger  is  destruction  of  the  vitality  of  the  cornea,  the  danger 
of  which  is  materially  increased  if  this  membrane  becomes  lustreless,  dull, 
and  hazy  within  the  first  day  or  two  of  the  disease.  Frequently  small, 
oval  ulcers  form  near  the  limbus,  either  transparent  or  surrounded  by  an 
area  of  cloudy  infiltration.  In  many  mild  cases  the  cornea  escapes  without 
harm.  The  changes  which  take  place  in  the  cornea  are  due  in  part  to 
strangulation  of  the  vessels  by  the  swollen  tissue,  but  largely  to  direct 
infection  of  its  substance  by  the  presence  of  the  discharge. 

In  the  formation  of  a  corneal  ulcer,  either  its  healing  with  regeneration 
of  the  corneal  tissue  takes  place,  or  else  perforation  occurs.  The  result  of 
perforation  will  depend  upon  the  amount  and  character  of  the  destruction 
of  the  corneal  tissue.  When  the  ulcer  is  central  and  perforates,  the  aque- 
ous humor  escapes,  the  lens  is  pressed  forward  against  the  posterior  surface 
of  the  cornea,  aud  the  opening  becomes  closed  with  lymph.  This  renders 
the  re-collection  of  the  aqueous  possible,  or,  when  it  occurs,  returns  the  lens 
to  its  proper  position,  leaving  upon  its  anterior  capsule  a  little  mass  of 
lymph,  and  the  formation  of  a  pyramidal  cataract  results. 

Perforation  of  an  ulcer  peripherally  situated,  especially  below,  is  fol- 
lowed by  adhesion  of  the  iris  to  the  opening.  The  aqueous  escapes,  and,  as 
the  iris  and  the  lens  fall  forward,  the  former  becomes  entangled  in  the  per- 
foration and  is  fixed  by  inflammatory  exudation.  The  adhesion  is  either 
on  the  posterior  surface  or  in  the  cicatrix,  and  the  resulting  dense  white 
scar  receives  the  name  adherent  lemoma.     If  the  region  of  the  scar  is 
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bulged  forward  because  it  is  unable  to  resist  the  intraocular  tension  aud 
pressure,  anterior  staphyloma  results.  The  effect  of  extensive  necrosis  and 
sloughing  of  the  corneal  tissue  with  total  prolapse  of  the  iris,  matting  to- 
gether of  the  parts  by  exudation  and  protrusion  of  the  cicatrix,  is  the 
formation  of  a  total  anterior  staphyloma.  In  rare  instances  an  adhesion 
between  an  ulcerated  spot  upon  the  cornea  and  the  surface  of  the  tarsal 
conjunctiva  takes  place,  resulting  in  the  production  of  a  symblepharon, 
even  in  the  absence  of  any  diphtheritic  processes  in  the  ulceration.  Hutch- 
inson *  has  seen  in  a  child  of  five 

years  double  ptosis  which  had  fol-  ^^iJL 

lowed  an  attack  of  purulent  oph- 
thalmia in  infancy. 

Finally,  perforation  may  be  5 
followed  by  inflammatory  involve-  "~ 
ment  of  the  ciliary  body  and  cho- 
roid, and  the  rapid  destruction  of 
the  eye  through  panophthalmitis, 
or  a  slower  shrinking  of  the  tissue 
with  atrophy  of  the  bulb.  Dense 
opacity  occasionally  appears  in  the 

Cornea  during   convalescence,  and         Symblepharon  of  upper  lid  following  purulent 
n       ■  i      i  ophthalmia.    (Philadelphia  Hospital.) 

may  go  on  to  softening  and  ulcer- 
ation, or  clear  up  perfectly.    It  may  arise  with  great  suddenness,  and,  when 
it  occurs  in  the  lower  half  of  the  cornea,  a  deep  indentation,  owing  to  the 
pressure  of  the  margin  of  the  lid,  is  likely  to  occur. 

Ophthalmia  neonatorum  does  not  always  follow  the  course  just  described. 
In  many  instances  the  inflammation  is  mild,  and  the  secretion  and  general 
appearance  of  the  eye  are  not  far  different  from  those  of  an  ordinary  case 
of  catarrhal  or  muco-purulent  ophthalmia.  In  these  instances  the  cornea 
escapes  injury. 

The  appearance  of  the  conjunctiva  materially  differs  in  different  cases. 
Its  surface  may  be  covered  over,  not  merely  with  easily-detached  flakes  of 
lymph,  but  with  a  positive,  gray,  false  membrane,  and  even,  more  rarely, 
with  a  deep  infiltration  like  that  seen  in  diphtheritic  conjunctivitis.  Con- 
stitutional disturbance  is  not  lacking,  with  restlessness,  fever,  and  distinct 
depression.  Lucas 2  has  seen  an  eighteen-months-old  baby  suffering  from 
ophthalmia  neonatorum  have  at  the  same  time  synovitis  of  the  knee  and 
wrists  of  the  same  character  as  such  complications  during  gonorrhoea. 
Analogous  cases  have  been  reported  by  Saswornitzky,3  Debierre,4  and  Darier.5 

Diagnosis. — The  onset  and  character  of  the  disease,  its  symptoms  and 


1  Ophthalmological  Hospital  Reports,  vii.  43. 

2  British  Medical  Journal,  1885,  ii.  57,  699. 

3  Abstract  in  Archives  of  Ophthalmology,  vol.  xv. 
*  Revue  Generate  d'Ophtalmologie,  1885,  iv.  299. 

5  Archives  d'Ophtalmologie,  Mars-Avril,  1889. 
Vol.  IV.— *i 
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course  render  any  mistake  in  regard  to  its  nature  practically  impossible. 
The  only  word  of  caution  necessary  is  to  avoid  any  indifference  in  regard 
to  what  "at  first  may  appear  to  be  only  a  trivial  inflammation  in  the  eyes 
of- a  new-born  child,  remembering  that  with  great  rapidity  a  virulent  and 
destructive  inflammation  may  follow. 

Prognosis.— This  is  always  grave,  the  gravity  increasing  in  direct 
proportion  to  the  violence  of  the  inflammation  and  the  condition  of  the 
cornea.  Under  the  newer  methods  of  treatment,  more  eyes  are  saved 
than  was  formerly  the  case,  and  still  more  would  escape  were  it  possible 
to  impress  upon  the  attendants  of  children  thus  afflicted  the  necessity  of 
seeking  capable  medical  advice  at  the  very  moment  of  the  appearance  of 
any  trouble.  If,  as  only  too  frequently  is  the  case,  treatment  has  been 
neglected  until  extensive  sloughing  of  the  cornea  has  occurred,  no  form  of 
medication  can  do  more  than  relieve  the  violence  of  the  inflammation, 
which,  when  it  subsides,  leaves  the  child  with  sight  hopelessly  marred, 
perhaps  destroyed. 

Prophylaxis. — One  of  the  most  fruitful   causes  of  blindness  is  this 
form  of  inflammation  of  the  eyes  of  new-born  infants.     Thirty  per  cent. 
of  the  inmates  of  institutions  in  the  United  Kingdom  have  lost  their  sight 
from  this,  cause.     According  to  Prof.  Magnus,  of  Breslau,  71.99  per  cent, 
of  all  who  become  blind  during  the  first  year  of  life  are  rendered  so  by 
purulent  ophthalmia ;  even  of  those  who  become  blind  before  the  twentieth 
year  of  life  it  constitutes  23.5  per  cent. ;    in  other  words,  of  every  ten 
thousand  children  under  five  years  of  age,  4.28  per  cent,  lose  their  vision 
by  ophthalmia  neonatorum.     In  the  blind  asylums  of  Switzerland  the  pro- 
portion is  26  per  cent. ;  in  those  of  Austria,  Hungary,  and  Italy,  about 
20  per  cent. ;  while  in  Spain  and  Belgium  it  falls  to  about  11  or  12  per 
cent.1     In  the  face  of  these  facts,  and  with  the  knowledge,   as  Howe's 
statistics  show,  that,  owing  to  the  carelessness  of  the  emigrant  population  of 
this  country,  blindness  is  on  the  increase,  the  prophylaxis  and  treatment  of 
this  affection  are  of  the  highest  importance.    Crede's  method  of  treating  the 
eyes  of  the  new-born  child  is  the  one  which  is  followed  by  the  best  results. 
This  consists  in  dropping  into  the  conjunctival  sac  one  drop  of  a  two-per- 
cent, solution  of  nitrate  of  silver,  the  lids  having  been  wiped  dry.     Occa- 
sionally decided  reaction  has  followed  this  application,  requiring  the  use  of 
cold  to  allay  the  irritation,  and  Pomeroy2  has  related  a  case  in  which  severe 
hemorrhage  followed  the  use  of  nitrate  of  silver  in  an  eye  already  inflamed: 
This  method  reduced  the  percentage  of  the  disorder  in  Credo's  service  from 
7.8  to  0.31.     Other  methods,  like  that  first  employed  by  Bischoff,  in  Basel, 
of  washing  out  the  vagina  before  birth  with   injections  of  carbolic  acid, 
and  the  eyes  of  the  newly-born  with  salicylic  acid,  or  the  later  Kaltenbach 
method  of  washing  the  vagina  with  a  0.4-per-cent.  bichloride  solution  after 

1  See  Lancet,  July  20,  1889. 

2  New  York  Medical  Record,  August  20,  1887. 
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each  examination,  and  cleansing  the  eyes  with  distilled  water,  have  not  com- 
pared favorably  with  Credo's  procedure.  L.  Korn '  has  concluded,  after  a 
careful  examination  of  this  matter,  that  Credo's  plan  is  absolutely  safe  and 
certain,  although  painstaking  cleanliness  during  the  birth  and  also  in  child- 
bed may  reduce  the  possibility  of  this  disease  to  a  minimum.  Mules  (loo. 
cit.)  quotes  from  Fuchs  the  following  statistics,  which  are  interesting  in  this 

connection.2 

Number  op  Ophthalmia 

Children.  Neonatorum. 

No  treatment 1092  19.26 

One-per-cent.  carbolic  acid 1541  7.42 

Crede's  method 1250  5.44 

Of  not  less  importance  is  the  necessity  of  searching  for  sources  of  in- 
fection in  the  hands  of  the  mother  and  the  child.  Not  only  should  all  anti- 
septic precautions  be  taken  during  the  labor  and  immediately  afterwards, 
but,  if  infection  is  known  to  exist,  the  child  should  be  removed  from  the 
immediate  surroundings  of  the  lying-in  woman  and  the  possibility  of 
contamination  by  utensils  and  towels. 

Treatment. — Naturally,  this  deals  with  three  conditions, — the  inflam- 
matory swelling  of  the  lids,  the  state  of  the  conjunctiva,  and  the  corneal 
complications. 

1.  During;  the  earlier  stages,  when  the  lids  are  tense  and  the  secretion 
lacking  in  its  later  creamy  character,  in  addition  to  absolute  cleanliness, 
local  application  of  cold  is  the  most  useful  agent.  Kries 3  has  shown  that 
the  coccus  develops  only  slowly  at  a  temperature  of  90°  to  92°  F.,  and 
Weeks  (foe.  cit.)  has  demonstrated  that  the  temperature  of  the  conjunctiva 
may  be  reduced  to  88°  or  94°  according  to  the  amount  of  swelling  of  the 
lids.  The  cold  should  be  applied  in  the  following  manner  :  upon  a  block 
of  ice  square  compresses  of  patent  lint  are  laid,  which,  in  turn,  are  placed 
upon  the  swollen  lids  and  as  frequently  changed  as  may  be  needful  to 
keep  up  a  uniform  cold  impression.  This  is  far  preferable  to  the  use  of 
small  bladders  containing  crushed  ice ;  indeed,  the  use  of  ice  for  infants  is 
not  advisable.  The  length  of  time  occupied  with  these  cold  applications 
must  vary  according  to  the  severity  of  the  case.  Sometimes  they  may  be 
almost  continuously  used,  and  sometimes  frequently  for  periods  of  half  an 
hour  at  a  time.  On  the  other  hand,  hot  fomentations  are  occasionally  better 
than  cold,  especially  when  the  corneal  complications  exist.  These  are  em- 
ployed in  like  manner  with  squares  of  antiseptic  gauze  wrung  out  in 
carbolized  water  of  a  temperature  of  120°  F.  and  frequently  changed. 

2.  Constant  removal  of  the  discharge  must  be  assiduously  practised. 
The  lids  are  to  be  gently  separated,  the  tenacious  secretion  wiped  away 

1  Archiv  f.  Gynakol.,  1888,  xxxi.  2,  S.  240. 

2  For  further  statistics  in  regard  to  the  comparative  value  of  various  forms  of  prevent- 
ive treatment,  see  Peuch,  Archives  de  Tocologie,  des  Maladies  des  Femmes  et  des  Enfant* 
nouveau-nes,  Fevrier,  1890. 

8  Wien.  Med.  Wochenschr.,  1885,  Nos.  30,  31,  32. 
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with  bits  of  moistened  lint  or  absorbent  cotton,  and  the  conjunctival  sac 
freely  irrigated  with  an  antiseptic  solution.  For  this  purpose  a  saturated 
solution  of  boracic  acid,  or  one  of  corrosive  sublimate,  a  grain  to  the  pint, 
inasmuch  as  a  solution  of  one  to  ten-thousand  will  materially  retard  the 
vitality  of  the  coccus,  may  be  employed.  Special  and  ingenious  forms  of 
lid-irrigators  have  been  devised  by  Story  and  others  for  this  purpose.  The 
cleansing  process  must  be  repeated  at  least  every  hour,  day  and  night,  but, 
if  necessary,  should  be  much  more  frequently  used.  Many  solutions  other 
than  those  mentioned  have  found  favor  with  surgeons ;  for  instance,  alum 
(gr.  viii-f  3i),  sulphate  of  zinc  (gr.  ii-f  Si),  carbolic  acid  in  one-half-  to  five- 
p°er-cent.  solution,  weak  solutions  of  nitrate  of  silver,  solutions  of  quinine, 
as  recommended  by  Tweedy,  alcohol  and  bichloride-of-mercury  solution, 
advocated  by  P.  H.  Mules,1  iodoform  ointment  of  four-per-cent.  strength, 
creolin  in  one-per-cent.  solution,  and  cocaine,  either  dropped  frequently  upon 
the  conjunctiva  or  introduced  in  the  form  of  a  salve. 

3.  The  local  application  of  nitrate  of  silver  to  the  conjunctiva  must  not 
be  employed  in  the  earlier  stages  before  free  discharge  is  established,  nor  in 
those  cases,  no  matter  what  the  stage,  where  the  lids  are  tense  and  board-like 
and  the  surface  of  the  conjunctiva  is  covered  with  a  gray  film  or  a  positive 
false  membrane.  When  the  secretion  is  free  and  creamy,  when  the  lids 
are  relaxed,  when  the  conjunctiva  is  dark-red  and  puckered  into  papilla- 
like excrescences,  the  time  for  its  application  has  come.  Once  a  day  the 
conjunctiva  should  be  brushed  over  with  a  solution,  ten  or  twenty  grains 
to  the  ounce,  its  surface  first  having  been  carefully  freed  from  any  adhe- 
rent discharge,  and  all  excess  washed  away  with  water.  In  severe  cases 
the  mitigated  stick  and  even  the  solid  pencil  of  nitrate  of  silver  may  be 
employed,  great  care  being  taken  to  neutralize  the  excess  with  a  solution 
of  common  salt.  All  strong  applications  must  be  made  by  the  hand  of  the 
surgeon  himself.  Ulceration  of  the  cornea  does  not  alter  the  treatment  de- 
scribed, except  that  all  pressure  upon  the  globe  while  manipulating  the  eye 
is  to  be  avoided.  So  long  as  the  discharge  is  abundant  the  use  of  the  caustic 
is  indicated. 

At  the  first  appearance  of  corneal  haze  a  solution  of  atropine  is  to  be 
dropped  two  or  three  times  daily  into  the  eye.  If,  however,  a  marginal 
ulcer  forms  and  danger  of  perforation  is  imminent,  or  even  if  this  has  oa- 
curred,  good  results  will  follow  the  use  of  a  solution  of  sulphate  of  eserine. 
When  the  vitality  of  the  cornea  is  threatened  or  the  surface  of  the  conjunc- 
tiva is  covered  with  a  gray  film,  better  results  follow  the  use  of  hot  applica- 
tions instead  of  cold,  and  I  have  more  than  once  seen  cases  apparently  very 
hopeless  go  on  to  recovery  under  the  use  of  scrupulous  antiseptic  cleansing 
and  the  almost  continuous  application  of  hot  compresses.  Persistent  swell- 
ing of  the  conjunctiva  is  sometimes  treated  by  scarification.  Division  of 
the  outer  commissure  to  relieve  pressure,  leeching,  and  indeed  any  form  of 

1  British  Medical  Journal,  February  4,  1888. 
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treatment  followed  by  decided  loss  of  blood,  are  hardly  applicable  to  young 
infants,  although  they  may  be  indicated  in  adults. 

If  one  eye  alone  is  affected,  suitable  protection  for  the  sound  eye  should 
be  provided.  This  may  be  accomplished  by  antiseptic  bandaging  of  the 
uninflamed  organ  (Buller's  shield  is  difficult  of  application  in  infants). 
Fraenkel l  has  suggested  the  daily  use  in  the  unaffected  eye  of  a  drop  of  a 
two-per-cent.  solution  of  lunar  caustic. 

On  the  whole,  that  treatment  which  has  in  view  reduction  of  the  inflam- 
mation with  cold  applications,  for  which  under  the  conditions  named  hot 
affusions  are  substituted,  absolute  cleanliness,  frequent  irrigation  with  anti- 
septic solutions,  and  at  the  proper  stage  nitrate  of  silver,  will  meet  with  the 
best  success.  The  attendants  must  be  impressed  with  the  fact  that  upon 
their  faithful  carrying  out  of  directions  and  upon  their  unremitting  care 
much,  if  not  all,  of  the  hope  of  bringing  the  case  to  a  successful  termination 
depends.  The  attendants  must  further  be  impressed  with  the  contagious 
nature  of  the  pus  :  all  bits  of  rag  and  pledgets  of  lint  used  in  the  treatment 
must  be  destroyed,  and  after  each  treatment  the  hands  of  those  engaged  must 
be  thoroughly  washed  and  then  disinfected  with  a  solution  of  bichloride  of 

mercury. 

MUCO-PURULENT   OPHTHALMIA. 

Synonymes. — Catarrhal  ophthalmia  or  conjunctivitis. 

Definition. — This  is  an  inflammatory  disease  of  the  conjunctiva  char- 
acterized by  congestion,  dread  of  light,  spasm  of  the  lids,  and  free  muco- 
purulent discharge. 

Etiology. — The  disorder  is  commonest  in  warm  and  changeable  weather ; 
it  is  markedly  contagious,  and  will  pass  rapidly  from  one  member  to  an- 
other of  a  household,  varying  much  in  severity  with  each.  In  the  severe 
forms  micro-organisms  are  found,  which  may  be  the  cause  of  the  contagion. 
Very  troublesome  ophthalmia  follows  or  accompanies  the  exanthemata  (ex- 
anthematous  ophthalmia),  especially  measles  and  scarlet  fever;  scrofulous 
and  anemic  children  are  most  liable ;  neglected  hyperemias  and  the  pres- 
ence of  follicular  granulations  increase  the  susceptibility  to  infection. 

Symptoms. — There  is  at  first  redness  of  the  edges  of  the  lids,  with  in- 
creased vascularity  of  the  conjunctiva  and  gritty  sensation  in  the  eye,  some 
pain,  and  a  free  discharge,  which  glues  together  the  edges  of  the  lids,  which 
are  slightly  swollen.  Usually  the  cornea  does  not  suffer,  but  in  young  chil- 
dren, especially  those  who  have  had  measles,  superficial  ulcers  form  ;  the 
photophobia  then  becomes  intense.  The  disease  varies  in  type  from  a 
mere  hyperemia  to  a  severity  of  such  degree  that  it  is  not  readily  distin- 
guished from  purulent  ophthalmia,  into  which  type  it  may  pass  by  neglect. 

There  is  a  large  group  of  cases  of  acute  conjunctivitis  (simple  or  catar- 
rhal conjunctivitis)  which  does  not  conform  to  the  above  description  ;  those, 
for  example,  where  there  is  more  or  less  redness,  little  or  only  slight  dis- 


i  Klin.  Monatsbl.  f.  Augenheilkunde,  February,  1889. 
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charge  and  where  local  irritants  like  wind  and  dust  or  the  strain  occasioned 
by  neglected  ametropia  are  evidently  the  causes  of  its  existence^ases,  in 
short,  which  correspond  to  hyperemia  of  the  conjunctiva. 

In  other  varieties  exposure  and  even  rheumatism  seem  to  be  the  causes: 
and  among  other  factors  catarrh  of  the  nose  and  of  the  bronchia  and  eczema 

deserve  mention. 

In  that  form  of  conjunctivitis  which  is  seen  especially  in  the  spring  and 
fall,  and  to  which  the  meaningless  name  "pink  eye?'  has  been  applied,  Weeks1 
has' described  and  isolated  a  special  bacillus  which  he  considers  the  cause  of 
the  trouble;  and,  according -to  E.  Schmidt,2  epidemic  conjunctival  catarrh  is 
due  to  a  coccus  identical  with  the  staphylococcus  pyogenes  albus. 

Children  frequently  suffer  with  marked  muco-purulent  ophthalmia  coin- 
cidently  with  the  appearance  upon  the  face  of  the  vesico-pustules  of  impetigo 
contagiosa.  Muco-purulent  ophthalmia  of  any  type  becomes  a  grave  dis- 
order°if  it  breaks  out  in  schools,  homes,  or  any  institution  where  numbers 
of  children  are  gathered  together.  It  is  a  markedly  infectious  disease,  and 
is  almost  certain  to  run  through  the  establishment ;  the  importance  of  the 
trouble  is  rendered  all  the  greater  if  granular  lids  are  present.3 

Diagnosis. — The  diagnosis  presents  no  difficulty.  Inspection  will  reveal 
the  characteristic  congested,  opaque,  and  velvety  appearance  of  the  conjunc- 
tiva, and  the  presence  or  absence  of  epithelial  ulcers  or  phlyctenulse,  while  the 
mobility  of  the  iris  and  the  preservation  of  its  normal  color  and  the  charac- 
ter of  the  coarse  bulbar  injection  (not  fine  and  pericorneal)  exclude  iritis. 

Prognosis. — This  is  good,  but  the  cases  following  measles  are  some- 
times very  intractable.  So,  also,  when  the  ophthalmia  has  existed  for  a 
long  time,  and  if  neglected,  the  papillae  of  the  palpebral  conjunctiva  be- 
come hypertrophied,  and  loops  of  vessels  upon  the  ocular  conjunctiva  lie 
so  closely  together  that  an  almost  uniform  red  surface  is  the  result,  forming 
one  type  of  chronic  ophthalmia. 

Knapp 4  saw  pterygium  superius,  as  a  sequel  of  an  attack  of  purulent 
ophthalmia  in  a  girl  aged  eleven  years,  an  inmate  of  a  home  in  which  the 
disorder  was  epidemic. 

Treatment. — The  eye  should  be  frequently  and  thoroughly  cleansed 
with  a  weak  solution  of  bichloride  of  mercury  (one  grain  to  the  pint)  or  a 
solution  of  boracic  acid  (fifteen  grains  to  the  ounce).  The  lids  may  be 
everted  and  the  surfaces  brushed  over  with  nitrate  of  silver  (five  grains  to 
the  ounce,  or  stronger  if  the  discharge  is  copious).     In  the  later  stages, 

1  Medical  Record,  May  21,  1887. 

2  Inaugural  Dissertation,  St.  Petersburg,  quoted  in  Medical  Chronicle,  June,  1888. 

3  In  the  event  of  an  epidemic  of  purulent  or  muco-purulent  ophthalmia  in  a  school, 
workhouse,  or  similar  institution,  scrupulous  attention  to  isolation  of  the  affected  inmates, 
strict  cleanliness,  and  especially  the  use  of  separate  utensils,  towels,  etc.,  are  necessary. 
Touching  the  proper  regulations  under  such  circumstances,  the  reader  is  referred  to  a  paper 
on  "  The  Ophthalmic  Isolation  School  at  Hanwell,"  by  Sydney  Stephenson,  Lancet,  April 
5,  1890. 

4  Archives  of  Ophthalmology  and  Otology,  ii,  04. 
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when  the  discharge  is  scanty,  the  nitrate  of  silver  may  be  discontinued,  and 
some  other  astringent  collyrium  substituted ;  zinc  and  alum  answer  very 
well.  Dusting  in  calomel  or  iodoform  or  subnitrate  of  bismuth  acts  very 
well  occasionally  in  stubborn  cases.  Photophobia  calls  for  dark  glasses 
or  a  large  shade,  but  the  eyes  must  not  be  bandaged.  The  pernicious  habit 
of  using  poultices,  tea-leaves,  scraped  potatoes,  and  the  like  cannot  be  con- 
demned too  strongly.  Atropine  drops,  provided  they  cause  no  irritation, 
are  useful  if  phlyctenule  complicate  the  trouble. 

Good  diet,  fresh  air  and  exercise,  iron,  if  there  is  anaemia,  quinine, 
especially  if  the  patients  come  from  damp  and  possibly  malarious  quarters, 
and  cod-liver  oil,  if  scrofula  is  present,  are  all  indicated. 

FOLLICULAR  OPHTHALMIA. 

Synonymes. — Follicular  conjunctivitis  (Saemisch),  Conjunctivitis  fol- 
licularis  simplex  (Raehlmann),  Trachoma  folliculare  (Mandelstamm). 

Definition. — This  is  an  affection  of  the  conjunctiva  characterized  by  the 
presence  of  small  pinkish  prominences  in  the  conjunctiva,  for  the  most  part 
in  the  retro-tarsal  folds,  and  usually  arranged  in  parallel  rows. 

Etiology. — The  disease  arises  under  the  influence  of  bad  hygienic  sur- 
roundings, and  is  especially  engendered  in  pauper  schools,  asylums,  and 
prisons,  under  which  circumstances  it  may  appear  as  an  aggravated  epi- 
demic ;  but  it  is  frequently  seen  in  mild  form  among  children  generally. 
Much  difference  of  opinion  exists  as  to  whether  follicular  conjunctivitis 
should  be  placed  in  a  separate  category  from  granular  disease,  as  has  been 
done  by  Saemisch,1  Swanzy,2  Meyer,3  and  other  authors,  or  should  be  looked 
upon  as  an  early  stage  of  granular  ophthalmia,  as  is  taught  by  Nettle- 
ship  4  and  other  writers.  Reich  6  looks  upon  this  affection  as  a  mild  form 
and  an  early  stage  of  trachoma,  into  the  severe  types  of  which  it  frequently 
passes,  and  Stilling6  in  endemic  follicular  ophthalmia  has  observed  the 
disorder  in  school-children  pass  into  the  condition  of  granular  lids.  Bacte- 
riologically,  Kucharsky 7  considers  trachoma  and  follicular  disease  identical. 
Admitting  the  not  infrequent  apparent  transitional  forms,  the  evidence, 
clinically  at  least,  that  this  is  a  very  distinct  disease,  widely  different  from 
granular  ophthalmia,  warrants  a  separate  description. 

Symptoms.— The  children  (for  it  mostly  occurs  in  children  and  young 
people)  co«iplain  of  slight  dread  of  light  and  inability  to  continue  at  close 
work,  and  inspection  reveals  numerous  round  elevations  in  the  conjunctiva, 
chiefly  along  the  fornix,  which  are  tumefied  lymphatic  follicles.    Their  color 


i  Graefe  u.  Saemisch,  Handbuch  der  gesammten  Augenheilkunde. 

2  Hand-Book  of  Diseases  of  the  Eye,  2d  edition. 

■  Diseases  of  the  Eye,  translated  by  F.  Fergus,  M.B. 

*  Ibid.,  2d  edition. 

5  Wratseh,  No.  7,  Abst.  in  Archives  of  Ophthalmology,  December,  1888. 

«  Berlin.  Klin.  Wochenschrift,  No.  22,  1888. 

i  Centralblatt  f.  prakt.  Augenheilkunde,  September,  1887. 
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varies  from  nearly  white  to  a  decided  pink.  They  are  usually  unassociated 
with  decided  symptoms  of  catarrhal  conjunctivitis,  and  the  bulbar  conjunc- 
tiva is  not  greatly  reddened,  although  they  sometimes  give  rise  to  ulceration 
of  the  margin  of  the  cornea,  decided  hyperemia,  and  swelling  of  the  con- 
junctiva. Uncorrected  ametropia  aggravates  the  disorder.  After  the  dis- 
appearance of  the  enlarged  follicles  the  conjunctiva  remains  in  its  natural 
state. 

Diagnosis. — This  disorder  is  to  be  distinguished  from  granular  lids  by 
observing  that  the  small  bodies  are  neither  so  prominent  nor  so  highly 
colored  as  hypertrophied  papillse,  that  the  mucous  membrane  is  not  affected 
more  deeply  than  the  lymphatic  follicles,  and  that  cicatricial  changes  are 
not  present. 

The  prognosis  is  good,  in  so  far  that  the  disease  will  disappear  and  leave 
the  mucous  membrane  in  a  smooth  condition ;  but  the  affection  is  trouble- 
some, in  that  it  lasts  for  months,  and  under  indifferent  hygienic  surround- 
ings, especially  in  crowded  asylums,  is  likely  to  prove  a  stubborn  endemic. 

Treatment. — The  patient  should  be  put  in  the  best  possible  healthful 
surroundings,  and  given  good  food,  iron,  and  quinine.  Locally,  boric  acid, 
weak  bichloride  solutions,  and  occasional  dusting  in  of  iodoform  and  sub- 
nitrate  of  bismuth  and  calomel,  equal  parts,  are  the  best  measures.  A  salve 
of  one-half  grain  of  sulphate  of  copper  to  the  drachm  of  vaseline  has  been 
highly  extolled.  If  refraction-error  exists,  appropriate  glasses  should  be 
ordered.  Vossius '  urges  the  necessity,  especially  if  the  disease  is  endemic 
in  asylums,  of  excising  the  affected  areas.  Galezowski  and  Schneller  have 
practised  similar  procedures. 

GRANULAR  OPHTHALMIA. 

Synonymes. — Granular  conjunctivitis,  Egyptian  ophthalmia,  Tra- 
choma. 

Definition. — This  is  an  inflammation  of  the  conjunctiva  in  which  this 
membrane  loses  its  smooth  surface,  owing  to  the  formation  of  rounded 
granulations,  which,  after  absorption,  leave  cicatricial  changes:  it  may 
be  studied  conveniently  under  two  forms, — acute  granulations  and  chronic 
granulations. 

Etiology. — Acute  granulations  may  arise  primarily  under  the  influence 
of  bad  hygienic  surroundings,  and  appear  endemically  in  institutions  where 
the  inmates  are  crowded  together.  The  disease  is  contagious  by  the  contact 
of  the  secretion  from  one  eye  with  another,  and  also  probably  through  the 
atmosphere.  The  chronic  form  may  result  from  the  imperfect  disappear- 
ance of  the  acute  granulations,  but  much  more  frequently  appears  as  a 
primary  disorder.  Certain  races  are  strongly  predisposed  to  the  affection, 
—the  Irish,  Jews,  and  Eastern  races ;  children  are  attacked  less  commonly 


1  Therapeutische  Monateheft,  June  and  July,  1889. 
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than  adults.  According  to  Burnett,1  the  negro  race  enjoys  a  comparative 
immunity  from  trachoma,  and  he  believes  the  disease  should  be  classed  with 
the  dyscrasias.  Jackson2  has  seen  granular  lids  in  a  negro  boy  of  ten 
years.  The  Indians  are  frequent  sufferers  from  granular  lids.  Overcrowd- 
ing, bad  ventilation,  depressed  health,  are  all  factors  in  its  production. 
Since  the  publication  in  1881-82  of  Sattler's  work  in  which  he  attempted 
to  prove  that  trachoma  was  due  to  the  presence  of  a  micrococcus,  much 
work  has  been  done  in  this  line,  but  we  are  not  yet  in  a  position  to  state 
definitely  the  relation  of  micro-organisms  to  this  disease,  nor  has  the 
trachoma-coccus  been  positively  isolated. 

Pathology. — Two  views  have  been  prominently  held  in  regard  to  the 
pathological  anatomy  of  the  "  trachoma  granules," — the  one  that  they  are 
derived  from  the  natural  lymphatic  vesicles,  the  other  that  they  are  to  be 
looked  upon  as  new  growths  of  special  pathological  character.  The  latter 
view  is  the  one  which  in  recent  times  has  received  the  widest  acceptance. 
The  presence  of  the  granulations  provokes  thickening  and  vascularization 
of  the  conjunctiva,  the  cellular  elements  change  into  connective  tissue,  and 
cicatricial  alterations  take  place,  so  that  in  the  advanced  disease  the  sub- 
mucous tissue  is  involved,  and  finally  fatty  change  in  the  tarsus  arises. 
With  the  disappearance  of  each  granulation  in  a  cicatricial  mass,  shrinking 
of  the  conjunctiva  takes  place,  resulting  in  contraction  and  atrophy,  with 
hypertrophy  and  distortion  of  the  lid. 

Symptoms. — Acute  Granulations. — The  lids  are  swollen,  the  conjunc- 
tiva reddened,  the  papillae  hypertrophied,  between  which  are  found  non- 
vascular roundish  granulations..  The  dread  of  light  is  intense,  the  lids  are 
spasmodically  closed,  and,  on  their  forcible  separation,  scalding  tears  gush 
out.  The  bulbar  conjunctiva  is  intensely  injected,  superficial  vascularity 
of  the  cornea  arises,  and  ulceration,  especially  of  its  margin,  may  appear. 
Severe  eye-,  temple-,  and  forehead-pain  results.  At  first  there  is  little  dis- 
charge, but  later  a  muco-purulent  stage  begins,  and  the  process  terminates 
either  favorably  by  the  absorption  of  the  granulations,  or  unfiworably  by 
running  into  a  chronic  form. 

Chronic  Granulations. — Often  without  antecedent  inflammation  these 
appear,  usually  first  on  the  lower  lid,  in  the  form  of  grayish-white  semi- 
transparent  bodies,  which,  accordingly  as  they  resemble  minute  grains  of 
boiled  sago,  or  vesicles,  have  been  called  "  sago-grain"  or  vesicular  granu- 
lations. At  first  there  is  little  discharge,  perhaps  only  gluing  together  of 
the  lids ;  later,  with  fresh  development  of  new  granulations  and  thickening 
and  hypertrophy  of  the  papillae,  the  secretion  becomes  freer,  and  muco- 
purulent or  purulent  in  character.  Granular  disease  may  at  any  stage  take 
on  an  intense  acute  inflammatory  reaction,  with  the  production  of  a  copious 
contagious  discharge. 


i  Medical  Record,  March  24,  1888. 
2  Polyclinic,  January,  1888. 
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Secjuelse  of  Granular  Lids. — The  most  important  results  of  long- 
continued  granular  lids  are  trichiasis,  distichiasis,  and  entropion,  conditions 
already  described  (page  62),  atrophy  and  shrinking  of  the  conjunctiva  from 
cicatricial  changes  (page  81),  cloudiness  of  the  cornea,  and  pannus.  The 
latter  is  due  to  the  formation  of  a  vascular  tissue  beneath  the  epithelium 
of  the  cornea,  and  begins  below  the  upper  lid,  but  may  in  severe  cases  in- 
volve the  entire  membrane.  The  proper  corneal  tissue  may  be  unaffected, 
or  ulceration  and  softening  may  occur.  Pannus  is  usually  taught  to  be 
caused  by  the  friction  of  the  granulations ;  but,  according  to  Kaehlmann, 
it  is  a  special  implantation  of  the  trachoma-process  upon  the  cornea,  a 
view  which  receives  some  support  from  the  observation  of  Hansen  Grut 
that  with  the  granulations  of  spring  catarrh  pannus  never  occurs  (page  93). 

Diagnosis. — This  presents  no  difficulties.  Acute  granulations  must  be 
distinguished  from  purulent  ophthalmia,  but  the  chronic  form  is  made 
evident  by  the  direct  inspection  of  the  everted  lids. 

Prognosis. — Under  the  best  circumstances,  granular  disease  of  the  con- 
junctiva, when  well  established,  is  a  tedious  disease  and  greatly  endangers 
the  useful  vision  of  the  patient.  Relapses  are  frequent,  and  the  disorder 
at  any  time  is  likely  to  assume  an  intense  inflammatory  action.  Its  conta- 
gious character  renders  the  affection  especially  dangerous  in  pauper  schools 
or  any  institution  where  large  numbers  of  inmates  are  gathered  together. 
The  muco-purulent  discharge,  even  when  present  in  slight  degree,  is  likely 
to  be  conveyed  from  one  subject  to  the  other  by  the  careless  use  of  towels 
or  common  utensils.  Great  caution  is  necessary  under  such  circumstances 
to  prevent  a  disastrous  epidemic. 

Treatment. — Acute  Granulations. — These  must  be  managed  upon  the 
principles  which  govern  the  treatment  of  acute  ophthalmias  generally,  and 
in  the  inflammatory  stage  require  soothing  remedies  rather  than  strong 
astringents  and  caustic  applications. 

Chronic  Granulations. — When  the  height  of  the  inflammation  has  sub- 
sided, or  in  the  chronic  stage,  the  treatment  is  directed  to  the  absorption  of 
the  granular  condition  of  the  lids.  For  this  purpose  numerous  caustic  and 
astringent  applications  have  been  recommended.  For  routine  treatment 
probably  no  better  ones  exist  than  nitrate  of  silver  (ten  grains  to  the  ounce) 
and  a  crystal  of  sulphate  of  copper.  Tannin  and  glycerin  in  a  strength  of 
twenty  grains  to  the  ounce  is  an  excellent  application  in  the  milder  forms, 
or  after  an  impression  has  been  made  with  more  decided  remedies.  Liquid 
carbolic  acid  is  praised  by  E.  Treacher  Collins.  Betanaphthol,  iodoform, 
hydrastin,  and  an  ointment  of  the  yellow  oxide  of  mercury  are  all  worthy 
of  trial.  Very  satisfactory  results  follow  the  use  of  strong  solutions  of 
bichloride  of  mercury,  one  to  one  hundred  and  twenty  or  one  to  three 
hundred,  applied  to  the  everted  lids  with  a  mop  of  absorbent  cotton,  the 
patient  at  the  same  time  using  a  tepid  collyrium  of  the  same  drug  of  the 
strength  of  a  grain  to  the  pint. 

More  vigorous  procedures  are  scarification  of  the  conjunctiva,  abscission 
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of  the  granulations,1  and  squeezing  them  out  between  the  thumb-nails,  or 
with  a  specially-devised  forceps  as  advocated  by  Hotz.  Excision  of  the 
fornix  conjunctiva}  has  been  proposed  and  practised  by  some  surgeons,  and. 
the  operation  of  peritomy,  or  the  excision  of  a  ring  of  conjunctival  tissue 
surrounding  the  corneal  margin,  is  also  advised.  Any  cases  of  stubborn 
pannus  without  ulceration  of  the  cornea  may  be  treated  by  the  production 
of  a  violent  conjunctivitis  with  a  three-per-cent.  infusion  of  jequirity  applied 
twice  a  day  to  the  everted  lids,  a  method  introduced  by  De  Wecker  to  sub- 
stitute the  old-fashioned  inoculation  of  the  conjunctiva  with  blennorrhceic 
pus. 

Much  patience  is  required  for  the  successful  treatment  of  granular  lids, 
together  with  frequent  changing  of  the  local  applications,  and  care  to  dis- 
continue the  severe  caustics  and  apply  sedative  lotions  with  atropine  to 
prevent  iritis  if  high-grade  inflammatory  symptoms  should  set  in.  The 
patients  usually  require  a  tonic,  and  must  be  placed  in  the  best  possible 
hygienic  surroundings.  If  at  any  time  severe  swelling  of  the  lids  conies 
on,  with  dangerous  pressure  upon  the  cornea,  this  should  be  relieved  by  the 
operation  of  canthoplasty. 

Chronic  Ophthalmia  (chronic  conjunctivitis),  a  common  disease  in 
elderly  people,  is  more  rarely  seen  in  children,  either  as  the  sequel  of  acute 
conjunctivitis  or  of  independent  origin.  There  are  hyperemia,  thickening 
of  the  papillary  layer  of  the  tarsal  conjunctiva,  swelling  of  the  caruncle, 
and  soreness  of  the  edges  of  the  lids,  especially  at  the  outer  canthus.  If 
this  results  from  a  chronic  blennorrhoea,  the  conjunctiva  is  thrown  into 
velvety  folds  and  involutions  from  one  end  of  the  lid  to  the  other.  Cleanli- 
ness, and  the  application  of  "  lapis  divinus,"  the  alum  crystal,  or  painting 
with  a  strong  solution  of  bichloride  of  mercury  (one  to  five  hundred),  are 
the  best  local  measures. 

Toxic  Conjunctivitis  is  a  name  applied  to  that  form  of  inflammation 
of  the  conjunctiva  caused  by  the  prolonged  use  of  certain  drugs,  prominent 
among  which  are  atropine  and  eserine.  The  disease  usually  appears  in 
the  form  of  follicular  granulations,  sometimes  associated  with  considerable 
swelling  of  the  lids  and  an  eczematous  appearance  of  the  surrounding  tissue. 
Conjunctivitis  produced  by  the  prolonged  use  of  cocaine  has  been  described 
by  Kipp2  and  Mittendorf,3  and  W.  C.  Ayers4  reports  granulations  from 
the  same  cause.     These  cases  occurred  in  adults. 

Lymphangiectasis  of  the  Conjunctiva  consists  in  the  appearance 
of  small  blisters  in  the  conjunctiva  filled  with  semi-transparent  fluid  and 
usually  gathered  together  in  masses.  They  are  situated  superficially,  and 
readily  move  with  the  conjunctiva  over  the  subjacent  tissue.     The  explana- 

1  See,  especially,  observations  of  Vossius,  loc.  cit. 

2  Medical  Record,  October  6,  1888. 

■"  New  York  Medical  Journal,  October  6,  1888. 
*  Archives  of  Ophthalmology,  September,  1888. 
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tion  of  their  appearance  is  the  probable  interference  of  the  natural  lymph- 
flow,  and  the  consequent  distention  of  the  lymph-spaces.  According  to 
Berry,1  this  affection  is  most  frequently  met  with  in  children,  and,  as  it 
disappears  spontaneously,  it  requires  no  treatment. 

CONJUNCTIVITIS  AESTIVALIS. 

Synonymes.  —  Friihjahrscatarrh  (Saemisch),  Phlycteena  pallida 
(Hirschberg),  Hypertrophic  periceratique  de  la  conjonctive  (Desmarres), 
Hypertrophia  epithelialis  sestiva  (Emmert),  Spring  catarrh. 

Definition.— This  is  a  form  of  conjunctival  disease  usually  seen  in 
children,  and  characterized  by  photophobia,  stinging  pain,  considerable 
mucous  secretion,  and  an  hypertrophy  of  the  tissue  surrounding  the  limbus 

of  the  cornea. 

Etiology. — The  present  state  of  our  knowledge  does  not  yield  definite 
information  in  regard  to  the  cause  of  this  peculiar  disease.  The  character- 
istic behavior  of  the  disorder  is  its  return  with  the  early  spring,  about 
April,  and  its  subsidence  in  the  fall  and  winter ;  although  Hansen  Grut2 
doubts  if  the  spring  and  summer  exacerbations  are  the  most  marked  fea- 
tures, and  points  out  how  phlyctenular  conjunctivitis  flourishes  in  the 
summer.  It  is  seen  most  frequently  between  the  ages  of  five  and  fourteen 
years,  usually  in  boys,  although  Burnett3  says  the  largest  contingent  of 
cases  comes  from  the  female  sex.  Emmert1  has  observed  a  case  in  an 
individual  aged  fifty-one,  and  Saemisch  another  in  a  child  of  three.  In 
Emmert's  collection  of  twenty-nine  cases  seen  during  ten  years,  the  greatest 
number  occurred  in  June,  then  in  May,  July,  and  August ;  single  cases  oc- 
curred in  all  the  other  mouths  except  February,  March,  and  April,  when 
none  appeared.  I  have  seen  one  case  which  began  in  the  child's  fifth  year, 
and  has  reappeared  each  spring  for  four  years,  until  last  year,  when  it 
began  in  February.  It  may  be  accompanied  with  the  disorder  known  as 
hay  fever.  Some  writers,  like  Adolph  Bronner,5  decline  to  consider  vernal 
conjunctivitis  as  a  distinct  disease,  but  look  upon  it  as  a  hypertrophic  form 
of  chronic  conjunctivitis. 

Pathological  Anatomy. — Anatomically,  spring  catarrh  is  a  chronic 
epithelial  overgrowth,  with  simultaneous  hypertrophy  of  the  connective 
tissue,  the  deeper  layers  of  the  conjunctiva  remaining  tolerably  normal. 
An  analogy  between  it  and  psoriasis  has  been  pointed  out. 

Symptoms. — The  affection  begins  like  an  ordinary  conjunctivitis,  ana 
is  always  bilateral.  There  are  photophobia  and  more  or  less  mucous  se- 
cretion, with  circumscribed  pericorneal  injection  and  the  formation  in  this 

1  Diseases  of  the  Eye,  Edinburgh  and  London,  1889. 

2  Nordisk  Ophthalmologisk  Tidsskrift,  No.  1 ;  American  Journal  of  the  Medical 
Sciences,  September,  1888. 

3  Archives  of  Ophthalmology,  x.  41 6. 

*  Centralblatt  f.  prakt.  Augenheilkunde,  March,  1888. 
6  Lancet,  July  14,  1888. 
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region  of  small,  gray,  semi-transparent  nodules,  which  swell  up  and  overlap 
the  cornea,  which  is  usually  unaffected,  although  its  limbus  may  become 
thickened  and  corneal  opacity  result.  The  disease  is  most  strikingly  ob- 
served in  the  bulbar  conjunctiva,  but  three  varieties  are  described, — the 
limbus,  palpebral,  and  mixed  forms.  The  conjunctiva  of  the  bulb  is  in- 
jected, and  from  the  outer  and  the  inner  commissure  superficial  vessels  run 
and  empty  into  the  swelling  at  the  limbus.  The  conjunctiva  palpebrarum  is 
slightly  thickened,  and  of  a  pale,  dull  color,  as  if  brushed  over  with  a  thin 
layer  of  milk  (Horner).  In  severe  cases  the  tarsal  conjunctiva  is  covered 
with  flattened  granulations  with  deep  furrows  between ;  the  lids  droop  and 
give  the  eyes  a  sleepy  look.  A  peculiarity  of  this  disease  in  the  negro,  as 
pointed  out  by  Burnett  (loo.  eit.),  is  the  brownish  pigmentation  of  the 
scleral  base  of  the  hypertrophied  masses. 

Diagnosis. — The  disease  is  to  be  distinguished  from  trachoma  by  the 
flattened  appearance  of  the  granulations,  and  the  absence  of  infiltration  and 
of  pannus,  a  fact  which  tends  to  prove  that  the  pannus  of  granular  lids  is 
not  of  mechanical  origin.  The  peculiarity  of  the  disease  and  its  tendency 
to  return  with  the  early  spring  and  subside  in  the  fall  and  winter  are  further 
points  to  aid  in  a  diagnosis. 

Prognosis. — The  prognosis  of  the  disorder  is  not  unfavorable,  except 
in  so  far  as  the  recurrence  is  concerned.  The  cornea  is  not  usually  affected, 
although  a  slight  opacity  of  the  border  may  occur.  Its  course  is  a  long 
one,  and  may  last  from  eight  to  ten  years. 

Treatment. — This  appears  to  be  efficacious  only  in  so  far  as  relief  of 
the  symptoms  is  concerned,  and  not  in  preventing  the  recurrence.  The  eyes 
may  be  protected  with  dark  glasses, — a  procedure,  however,  deprecated  by 
Horner.  Locally,  the  use  of  a  mild  astringent  lotion  and  dusting  in  calo- 
mel are  recommended.  Dr.  L.  Webster  Fox,  of  this  city,  informs  me  that 
he  has  obtained  good  results  with  the  use  of  boro-glyceride.  Hansen  Grut 
employs  the  actual  cautery  to  destroy  the  granulations.  Internally,  Fowler's 
solution  should  be  exhibited. 

PHLYCTENULAR  OPHTHALMIA.1 

Synonymes. — Phlyctenular  conjunctivitis,  Scrofulous  ophthalmia,  Ec- 
zema of  the  conjunctiva. 

Definition. — This  is  a  form  of  inflammation  of  the  conjunctiva  charac- 
terized by  the  appearance  of  one  or  more  white-topped  vesicles  situated 
chiefly  upon  the  bulbar  portion. 

Etiology. — The  disease  is  believed  to  be  of  constitutional  origin,  and 
has  for  its  subjects  strumous  and  badly-nourished  children.  Errors  of  diet, 
the  over-indulgence  in  pastries  and  unwholesome  foods,  the  use  of  tea 
and  coffee,  often  act  as  predisposing  causes.     It  frequently  follows  in  the 


1  This  disease  is  so  closely  allied  to  phlyctenular  keratitis  that  further  discussion  of  it 
will  be  found  under  Diseases  of  the  Cornea. 
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Phlyctenular  ophthalmia.    (Children's  Hospital.) 


wake  of  the  exanthemata,  especially  measles.  Micro-organisms  have  been 
described;  Gifford1  found  seven  varieties  of  micrococci,  three  of  which 
seemed  to'  bear  some  causal  relation  to  this  disease ;  and  E.  Schmidt  (foe. 
tit.)  has  described  five  varieties  of  microbes  in  connection  with  phlyctenular 
conjunctivitis,  but  inoculations  with  them  were  negative. 

Symptoms.— The  pimples  or  phlyctenules  often  lie  near  the  corneal 
margin.  They  are  usually  from  one  to  three  millimetres  in  diameter.  At 
first  clear,  the  summit  soon  becomes  turbid  and  may  break  down.    The 

disease  may  exist  in  a  single  or 
pIG.  9.  a  multiple  form  ;   usually  each 

y^MM^'^y,  ^  phlyctenula   is    supplied   by  a 

leash  of  dilated  vessels. 

Sometimes  the  vesicles  are 
large  and  yellow,  and  the  disease 
receives  the  name  pustular  oph- 
thalmia. Under  any  circum- 
stances, it  is  accompanied  by 
pain,  dread  of  light,  and  in- 
creased lachrymation.  It  is  not 
infrequently  associated  with 
muco-purulent  ophthalmia,  es- 
pecially when  one  or  other  of 
the  exanthemata  has  preceded  its  appearance.  In  a  multiple  form  numer- 
ous minute  phlyctenules  are  scattered  over  the  conjunctiva,  and  are  accom- 
panied by  decided  red  injection,  irritation,  and  photophobia.  When  the 
phlyctenular  border  on  the  cornea,  they  frequently  invade  its  substance  and 
form  the  so-called  phlyctenular  ulcers,  and  larger  ones  are  often  the  starting- 
point  of  severe  marginal  corneal  ulceration  (see  page  104).  The  disease 
ordinarily  runs  a  mild  course,  but  tends  to  recur,  just  as  do  the  relapsing 
corneal  ulcers.  The  phlyctenulse  generally  break  down  and  disappear  in 
ten  days  or  two  'weeks. 

Diagnosis. — Direct  inspection  will  reveal  the  characteristic  lesions  of 
the  disorder. 

Prognosis. — This  is  perfectly  good  under  proper  treatment,  but  neg- 
lected cases  or  such  as  have  been  treated  by  injudicious  applications  may 
become  the  starting-point  of  severe  inflammations. 

Treatment. — Locally,  the  mild  antiseptic  washes  previously  described 
are  to  be  employed,  the  most  generally  applicable  being  a  lotion  of  boric 
acid.  Much  irritation  calls  for  the  use  of  atropine  drops  and  the  occasional 
instillation  of  cocaine.  The  eyes  may  be  protected  with  colored  glasses. 
Most  important  is  attention  to  the  condition  of  the  alimentary  canal. 
An  excellent  regulation  treatment  is  a  mild  course  of  mercurial  laxa- 
tives.    Simple  nourishing  diet,  good  air,  exercise,  and  internally  quinine, 


1  Archives  of  Ophthalmology,  xv.  180. 
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iron,  arsenic,  and,  in  cold  weather,  cod-liver  oil,  complete  the  therapeutic 
measures. 

CROUPOUS   OPHTHALMIA. 

Synonymes. — Membranous  or  croupous  conjunctivitis,  Croup  of  the 
conjunctiva. 

Definition. — This  is  an  inflammation  of  the  conjunctiva  characterized 
by  a  soft,  usually  painless,  swelling  of  the  lids,  a  membranous  exudation 
upon  the  surface  of  the  conjunctiva,  and  a  scanty  sero-purulent  discharge. 

Etiology. — No  distinct  cause  is  known ;  some  relation  exists  between 
the  disorder,  scrofula,  and  eczema,  and  a  definite  age  of  childhood.  The 
affected  patients  may  at  the  same  time  be  suffering  from  a  similar  condition 
of  the  respiratory  tract  (Knapp).  The  contagiousness  of  the  disease  has  not 
been  proved.  In  forty-five  per  cent,  of  the  cases  collected  by  Arnold  Lotz,1 
one  eye  only  was  affected.  According  to  Horner  (loc.  cit),  between  birth 
and  four  years,  among  eight  thousand  cases  of  eye-disease,  only  one  pure 
instance  was  seen.  The  rarity  of  the  affection  is  further  shown  in  that 
eighty-two  cases  only  were  seen  during  twenty  years  of  the  Basel  Clinic. 
It  is  never  found  among  the  new-born,  and  never  among  grown-up  people. 
In  Lotz's  analysis,  two  of  the  eighty-two  cases  were  under  one-half  year, 
seventy-four  per  cent,  between  one-half  year  and  three  years,  and  very 
few  among  older  subjects. 

Pathology. — This  consists  in  the  formation  of  a  pseudo-membranous 
deposit  of  fibrinous  character  interspersed  with  lymphoid  cells,  which  is  de- 
posited upon  the  conjunctiva  and  does  not  infiltrate  the  deeper  tissues.  The 
formation  of  the  membrane  is  like  that  seen  in  tracheal  croup ;  with  this 
there  is  a  proliferation  of  the  papillary  body  of  the  conjunctiva. 

Symptoms. — These  usually  begin  with  an  acute  ophthalmia,  succeeded 
by  swelling  of  the  lids,  which,  however,  remain  soft  and  pliant  and  usually 
not  painful  to  the  touch.  In  a  few  days  the  deposit  of  a  characteristic  false 
membrane  takes  place.  This  membrane,  composed  of  coagulated  fibrin,  is 
rather  translucent  and  porcelain-like  in  appearance,  and  begins  upon  the 
retro-tarsal  folds  coating  the  inner  surface  of  the  lids,  but  does  not  invade 
the  bulbar  conjunctiva.  The  exudate  is  often  in  layers  and  can  be  removed 
easily.  After  the  first  removal  the  conjunctiva  beneath  is  only  catarrhal 
and  does  not  bleed,  but  later  becomes  dark,  granular,  and  bleeds  freely. 
The  membrane  is  quickly  reproduced,  and  later  there  is  proliferation  of  the 
papillary  layer  of  the  conjunctiva.  The  discharge,  which  may  have  been 
at  first  profuse,  grows  scanty.     The  cornea,  except  in  severe  cases,  always 

escapes. 

Diagnosis. — The  disease  may  be  confounded  with  ophthalmia  neona- 
torum and  diphtheritic  ophthalmia.  From  the  former  it  is  to  be  distin- 
guished by  the  absence  of  profuse  purulent  discharge  and  the  age  of  the 


Inaug.  Dissert,  Basel,  1887. 
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patient,  and  from  the  latter  by  the  soft  swelling  of  the  lids  and  the  super- 
ficial character  of  the  membrane. 

Prognosis.— It  is  often  a  light  affection,  and  in  the  absence  of  corneal 
involvement  the  prognosis  is  good.  Severe  cases,  however,  occur.  Healing 
takes  place  in  from  ten  to  thirty  days.  Occasionally  the  membrane  is 
formed  again  and  again,  and  the  course  of  the  disease  may  continue  for 

months. 

Treatment.— Caustics  like  nitrate  of  silver  must  not  be  used  :  Horner 
states  that  the  only  case  in  which  he  saw  corneal  ulceration  was  where 
this  drug  had  been  employed.  The  eyes  should  be  cleansed  with  a  solu- 
tion of  boric  acid,  the  membrane  removed,  and  the  swelling  reduced  by 
the  application  of  cold  compresses  saturated  with  plain  water,  or,  better, 
with  dilute  lead  water.  After  the  removal  of  the  membrane,  subnitrate 
of  bismuth  has  been  dusted  upon  the  surface  and  yielded  good  results. 
Quinine  has  been  used  in  the  same  way, — a  doubtful  expedient.  The 
presence  of  corneal  complications  calls  for  the  same  treatment  as  that 
described  under  ophthalmia  neonatorum. 

DIPHTHERITIC  OPHTHALMIA. 

Synonymes. — Diphtheritic  conjunctivitis,  Diphtheria  of  the  conjunctiva. 

Definition. — This  is  characterized  by  a  board-like,  very  painful  swelling 
of  the  lids;  a  scanty  sero-purulent  or  sanious  discharge;  an  exudation 
within  the  layers  of  the  conjunctiva,  which  leads  to  death  of  the  invaded 
tissues,  and  tends  by  spreading  to  the  ocular  conjunctiva  and  by  pressure  to 
destroy  the  nutrition  of  the  cornea. 

Etiology. — The  disease  is  contagious,  and  may  originate  from  a  similar 
case  or  arise  in  the  course  of  a  purulent  conjunctivitis:  it  has  occurred, 
though  rarely,  with  ophthalmia  neonatorum.  In  certain  localities  in  the 
south  of  France  and  the  north  of  Germany  it  is  endemic.  It  appears  at 
times  in  connection  with  eczema  of  the  face  and  borders  of  the  lids,  and,  espe- 
cially in  the  discrete  form,  is  an  occasional  accompaniment  of  some  acute  ill- 
ness like  scarlet  fever  or  measles,  when  the  diphtheritic  type  of  the  inflam- 
mation becomes  engrafted  upon  the  conjunctiva.  Finally,  the  most  severe 
forms  of  the  disease  are  seen  during  epidemics  of  diphtheria,  and  it  may  be 
part  of  a  process  which  passes  from  the  nose  to  the  conjunctiva,  or  be  due 
to  direct  inoculation  with  the  diphtheritic  poison.  The  cause  of  the  disease 
is  to  be  sought  in  the  presence  of  the  micro-organism  which  is  the  probable 
origin  of  the  diphtheritic  process.  The  disease  is  commonest  between  the 
ages  of  two  and  eight  years,  and  is  rare  in  young  infants. 

Pathology. — The  condition  varies  accordingly  as  the  inflammation  is 
superficial,  or  deep  and  parenchymatous.  In  the  former  class  the  dam- 
aged blood-vessels  pour  out  an  exudation  rich  in  albumen,  which  saturates 
the  dead  epithelial  cells,  forming  a  coarse  mesh-work,  while  the  subepi- 
thelial layer  is  invaded  by  fibrin  and  leucocytes.  In  the  parenchymatous 
form  a  greater  extent  of  tissue  is  affected,  and  there  are  coagulation  aud 
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death  not  only  of  the  epithelial  but  also  of  the  deeper  structures.  After 
the  extrusion  of  the  membrane,  healing  occurs  through  granulation-tissue, 
with  the  formation  of  cicatrices.  Horner  has  compared  the  process  to  the 
destruction  produced  by  a  severe  lime-burn.  The  invasion  of  the  mucous 
membrane  in  this  disorder  is  associated  with  bacteria,  and  clusters  of  micro- 
cocci, as  in  diphtheria  elsewhere,  are  found. 

Symptoms.— The  patches  either  appear  in  a  discrete  form,  or  the  mem- 
brane covers  the  whole  inner  surface  of  the  lids,  and  more  rarely,  in  the 
severe  confluent  varieties,  extends  to  the  ocular 
conjunctiva.    The  lids  are  swollen,  very  painful,  J^ggs*. 

board-like  in  hardness,  and  eversion  is  well-nigh 
impossible.  The  false  membrane  is  of  a  dull- 
grayish  appearance,  is  torn  off  only  with  diffi- 
culty, leaving  beneath  a  raw  and  bleeding  surface 
if  the  process  is  superficial,  but  if  it  is  deep  the 
subjacent  structure  is  pale  and  infiltrated,  and 
when  cut  into  may  be  anaemic  and  lardaceous. 
If  the  diphtheritic  inflammation  has  been  en- 
grafted upon  a  case  of  purulent  conjunctivitis, 
the  abundant  secretion  ceases,  or  becomes  thin, 
irritating,  and  sauious.  More  than  in  any  other 
disease  of  the  eye  the  nutrition  of  the  cornea  is 
threatened,  and  all  the  destructive  tendencies  Diphtheritic  ophthalmia,  (chii- 
described  with  ophthalmia  neonatorum  are  ap-  dren's Ho6Pital> 

parent.  In  the  severe  cases  sloughing  of  the  cornea  is  almost  inevitable, 
coming  on  with  such  rapidity  that  destruction  may  take  place  in  twenty- 
four  hours.  The  diphtheritic  inflammation  may  be  primary  on  the  con- 
junctiva, or  be  part  of  a  process  which  is  seen  also  in  the  nose  and  the  naso- 
pharynx. If  the  skin  of  the  face  is  the  seat  of  eczematous  ulcerations,  these 
also  are  attacked  and  covered  with  patches  of  false  membrane. 

Restlessness,  fever,  generally  higher  in  the  evening,  alimentary  derange- 
ments, and  nervous  phenomena  are  the  usual  constitutional  disturbances ; 
even  fatal  cases  are  on  record.  When  healing  occurs,  the  cornea  is  found 
almost  invariably  to  have  suffered,  and  leucomata,  adherent  or  otherwise, 
may  be  expected.  Conjunctival  cicatrices  form,  and  even  extensive  sym- 
blepharon.  In  a  remarkable  case  which  I  have  described,  in  addition  to  the 
damage  to  the  cornea  the  patient  exhibited  a  series  of  nervous  phenomena 
resembling  catalepsy.1 

Diagnosis. — This  disorder  should  be  distinguished  from  croupous 
ophthalmia  and  from  cases  of  purulent  ophthalmia  in  which  coagulation 
of  the  secretion  takes  place,  with  which  latter  affection  it  has  nothing  in 
common.     In  croupous  ophthalmia  the  lids  are  supple  and  painless,  the 

1  Pepper's  System  of  Medicine,  v.  316,  article  on  "Catalepsy,"  by  Charles  K.  Mills, 
M.D. 
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exudation  superficial  and  easily  peeled  off,  the  surface  soft  and  congested,  the 
cornea  usually  free  from  injury.  In  diphtheritic  ophthalmia  the  lids  are 
hard  and  painful,  and  the  exudation  removed  with  difficulty,  leaving  be- 
neath a  pallid  and  ragged  surface,  while  the  whole  process  tends  to  mortifi- 
cation of  the  invaded  tissues  and  destruction  of  the  cornea.  The  presence 
of  an  abundant  secretion  is  the  distinguishing  feature  in  eases  of  purulent 

conjunctivitis.1 

Treatment.— During  the  earlier  stages  the  best  local  measures  are  cold 
compresses  applied  in  the  manner  already  described.  If,  however,  the 
corneal  involvement  is  imminent,  or  already  at  hand,  hot  compresses  are  to 
be  employed  frequently  for  ten  to  twenty  minutes  at  a  time,  or  even,  as  I 
did  in  one  of  my  own  cases,  well-nigh  continuously.  The  eyes  should  be 
frequently  cleansed  with  a  solution  of  boric  acid  or  bichloride  of  mercury 
(one  to  eight  thousand),  and  atropine  drops  instilled  three  times  a  day,  for 
which,  if  the  ulceration  of  the  cornea  is  peripheral,  eseriue  may  be  substi- 
tuted. Scarification  of  the  conjunctiva,  on  account  of  the  speedy  infection 
of  the  spots,  is  not  advisable,  and  bleeding  from  the  temple  in  young  chil- 
dren is  to  be  avoided.  Besides  the  collyria  mentioned,  solutions  of  sali- 
cylic acid  and  carbolic  acid  have  found  favor.  Vossius 2  has  recommended 
a  four-per-ceut.  solution  of  salicylic  acid  in  glycerin  to  be  painted  every 
half-hour  upon  the  conjunctiva.  Fieuzal 3  uses  the  simultaneous  application 
of  lemon-juice,  which  is  then  washed  away,  and  a  two-per-cent.  solution  of 
nitrate ;  and  Abadie 4  speaks  of  the  application  of  citric-acid  ointment  as 
preferable  to  the  antiseptics.  Galezowski 5  has  employed  oleum  cadini  (one 
to  ten),  Tweedy  quinine,  and  Bergmeister  the  flowers  of  sulphur.  I  tried 
in  one  case  powdered  boric  acid,  but  the  result  was  not  favorable.  In- 
ternally, the  most  useful  remedies  are  quinine,  iron,  and  mercury;  the 
former  should  be  given  in  suppositories,  the  iron  as  the  tincture  of  the 
chloride,  and  mercury  either  as  calomel  or  the  bichloride.  Of  the  latter, 
half  a  grain  daily  may  be  continued  for  days,  and  should  be  exhibited  in 
milk  or  water  hourly  in  the  dose  of  one-sixtieth  to  one-fortieth  of  a  grain 
to  children  from  three  to  six  years  of  age.  Milk  punch  may  be  added  if 
there  is  depression,  and  if  naso-pharangeal  diphtheria  coexists  the  appro- 
priate local  measures  are  to  be  used,  especially  as  Jacobi  °  has  advised  nasal 

1  I  have  described  croupous  and  diphtheritic  ophthalmia  as  separate  forms  of  conjunc- 
tival inflammation,  although  many  modern  writers,  like  Nettleship,  are  disinclined  to  main- 
tain the  classical  distinction  of  A.  von  Graefc,  which  has  also  been  insisted  upon  by  De 
Wecker,  Tweedy,  Knapp,  and  others.  It  is  perfectly  true  that  croupous  inflammation  and 
superficial  diphtheritis,  here  as  elsewhere,  are  closely  related,  and  Juler  has  examined  micro- 
scopically cases  of  diphtheritic  and  membranous  ophthalmia  and  in  each  found  closely 
similar  appearances;  nevertheless,  although  cases  intermediate  between  the  two  classes 
occur,  a  sufficient  number  of  each  class  distinctly  marked  arise  to  render  the  maintenance 
of  the  differentiation  scientifically  -worthy. 

'  Klin.  Monatsbl.  f.  Augenheilkunde,  November,  1881. 

3  Bull,  de  la  Clin.  Nat.  Ophth.,  vol.  vi.,  No.  2,  p.  57. 

'  Ibid.  s  Ibid. 

"  Proceedings  of  the  Philadelphia  County  Medical  Society,  1888. 


LACHRYMAL  APPARATUS,   CONJUNCTIVA,   AND   CORNEA.  99 

injections  of  the  bichloride  of  mercury,  one  grain  to  the  pint.  If  one  eye 
only  is  attacked,  its  fellow  should  be  guarded  by  a  bandage  in  young  chil- 
dren, by  Buller's  shield  in  older  cases.  The  patient  must  be  isolated,  espe- 
cially if  other  children  are  at  hand  who  are  suffering  from  facial  eczema  or 
any  form  of  catarrhal  ophthalmia. 

Tubercle  of  the  Conjunctiva  is  a  manifestation  of  a  similar  affec- 
tion of  the  lymphatic  system  of  the  same  side,  and  by  preference  has  its 
seat  upon  the  palpebral  conjunctiva,  and  rarely  upou  that  of  the  globe 
(Horner).  Examination  of  the  yellowish  masses  reveals  a  granular-like 
tissue  with  giant  cells,  and  Fuchs l  has  observed  the  presence  of  tubercle- 
bacilli.  The  chief  symptoms  are  a  somewhat  resisting  thickening  of  the 
lids,  and  upon  the  conjunctiva,  especially  between  the  tarsus  and  the  retro- 
tarsal  folds,  yellowish  or  gray-red  masses,  and  sometimes,  as  Rheim 2  has 
noted  in  four  cases,  ulceration  with  a  lardaceous  floor.  A  decided  secretion 
is  present,  and  occasionally  swelling  of  the  tear-sac  and  of  the. neighboring 
lymphatic  glands;  the  nose  may  also  be  involved  ;  general  tuberculosis  is 
sometimes  absent.  The  treatment  consists  in  excision  of  the  masses,  the 
galvano-cautery,  or  the  application  of  iodoform  in  powder  or  salve.  A 
general  treatment  of  tonics,  and  especially  arsenic,  is  indicated. 

Xerosis  Conjunctivae. — Synonymes. — Keratomalaeia,  Necrosis  cor- 
nere,  Infantile  ulceration  of  the  cornea,  with  Xerosis  of  the  conjunctiva. 

Definition. — This  disease  is  characterized  by  drying  of  the  conjunctiva 
and  destructive  ulceration  of  the  cornea,  and  usually  appears  in  infants 
under  one  year  of  age. 

Etiology. — Von  Graefe  3  taught  that  this  disorder  was  dependent  upon 
encephalitis,  a  position  which  is  no  longer  tenable  since  the  researches  of 
Jastrowitz  *  and  Friedlander.5  It  occurs  only  in  anaemic,  badly-nourished 
individuals.  It  has  been  seen  accompanying  measles  and  variola,  and  is 
especially  common  among  sickly  children  with  diarrhoea,  and  among  those 
inmates  of  homes  whose  hygienic  surroundings  are  bad.  Leber  found  and 
described  a  double  bacillus,  but  the  researches  of  Weeks,6  Sattler,  and  others 
have  failed  to  confirm  this  microbe  as  the  cause  of  the  disease. 

Symptoms. — In  the  beginning  there  is  conjunctival  congestion,  with 
lachrymation,  but  the  peculiarity  of  the  disorder  is  the  dryness  and  lack- 
lustre appearance  of  the  conjunctiva,  with  the  formation  of  cheesy  flakes, 
while  the  ocular  conjunctiva  becomes  dry,  greasy,  and  is  thrown  into  folds. 
A  gray  haze  rapidly  turning  into  ulceration  appears  in  the  cornea,  followed 
by  involvement  of  the  iris,  with  the  formation  of  hypopyon.     Perforation 


1  Abstract  in  Archives  of  Ophthalmology,  1887. 

2  Munch.  Med.  Wochenschr.,  1886,  Nos.  13  and  14. 

3  Archiv  f.  Ophth.,  Bd.  xii.  Abth.  ii.  p.  250. 

*  Archiv  f.  Psych,  u.  Nervenk.,  Bd.  ii.  S.  389;  Bd.  iii.  S.  162. 
»  Berlin.  Klin.  Wochenschr.,  1883,  No.  6,  S.  90. 
6  Archives  of  Ophthalmology,  1886,  vol.  xv.  p.  332. 
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Both  eyes,  as  a  rule,  are  affected, 


Fig.  11. 


and  destruction  of  the  eyeball  may  result. 

— one  earlier  than  the  other.  _ 

Prognosis -This  is  very  unfavorable,  not  only  in  so  far  as  the  eye  is 
concerned,  but  also  in  regard  to  the  lives  of  the  patients  :  they  usually  die 
of  the  wasting  disease  which  has  occasioned  the  trouble,  or  of  an  mtercurrent 

PneT™e°atment— This  resolves  itself,  besides  the  local  measures  of  cleanli- 
ness with  antiseptic  washes  and  the  use  of  atropine,  into  the  administration 
of  such  internal  remedies  as  are  called  for  by  the  general  state  of  the 

patient.  .  ,.  . 

Essential  Shrinking  of  the  Conjunctiva  is  a  rare  disease,  m 
which  this  membrane  atrophies  and  undergoes  contraction  until  the  con- 
junctival cul-de-sac  disappears  and  the 
free  borders  of  the  lids  are  fixed  to  the 
ball ;  through  exposure  the  cornea  be- 
comes dry  and  opaque.  The  process  has 
been  mistaken  for  granular  lids,  with 
which,  however,  it  has  no  association. 
Some  have  believed  this  to  be  a  form  of 
pemphigus  of  the  conjunctiva,  and  Net- 
tleship  (loo.  cit.)  has  seen  this  condition 
accompany  an  outbreak  of  general  pem- 
phigus. In  other  cases  no  association 
/  '111'  of  this  kind  was  found,  and  Juler1  thinks 

essential  shrinking  of  the  conjunctiva  and 
pemphigus  quite  distinct  processes ;  there 
is  occasional  coincidence  of  the  two  affec- 
tions in  the  same  patient.  I  have  ob- 
served an  instance  of  this  character  in 
a  child  the  subject  of  hereditary  syphilis,  who  died  of  phthisis.2 

Treatment. — This  avails  but  little.  It  has  been  attempted  to  keep  the 
conjunctiva  moist  with  glycerin,  and  rabbit's  conjunctiva  has  been  trans- 
planted, but  without  result. 

Pemphigus  of  the  Conjunctiva  is  a  rare  affection,  characterized 
by  the  formation  of  bullae  associated  with  pain  and  lachrymation,  and,  after 
succeeding  attacks,  degeneration  and  cicatrization  of  the  conjunctiva.  It  is 
doubtful  whether  this  occurs  as  an  independent  disorder ;  it  is  usually  seen 
in  connection  with  pemphigus  of  the  rest  of  the  body.  The  course  of  the 
disease,  which  tends  to  recur  from  time  to  time,  is  destructive  to  the  nutri- 
tion of  the  conjunctiva,  and  later  of  the  cornea.  The  former  undergoes 
cicatricial  change  and  may  grow  fast  to  the  ball ;  the  latter  becomes  opaque 
and  staphylomatous.     Interesting  examples  of  this  affection   in  children 


From  a  photograph  of  a  patient  suffering 
from  essential  shrinking  of  the  conjunctiva. 
(Children's  Hospital.) 


1  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1886. 
1  Transactions  of  the  Pathological  Society  of  Philadelphia,  vol.  xiii. 
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have  been  reported  by  Cofan,1  by  Baeumler,2  and,  in  this  country,  by  Tilley,3 
who  has  well  described  one  of  the  three  American  cases. 

Treatment. — This  is  practically  of  no  avail.  Sight,  if  lost  through 
this  disease,  cannot  be  restored,  and  the  best  that  can  be  accomplished  is 
relief  of  the  local  irritation. 

Xerosis  (Xerophthalmos)  is  the  name  employed  by  systematic  writers 
to  describe  the  dry,  lustreless,  and  shrunken  appearance  of  the  conjunctiva 
which  may  appear  either  in  the  parenchymatous  or  in  the  epithelial  form. 
The  former  variety  occurs  under  the  influence  of  trachoma  and  pemphigus, 
or  in  the  form  of  a  primary  disease  just  described  as  essential  shrinking  of 
the  conjunctiva.  The  epithelial  type  of  the  disorder  is  seen  with  infantile 
necrosis  of  the  cornea  (page  99),  and  in  debilitated  subjects,  accompanied 
by  night-blindness  (which  see). 

Lupus  op  the  Conjunctiva  occurs  as  a  primary  disease  or  extends 
to  the  membrane  from  the  surrounding  integument  (page  60).  It  appears 
in  the  form  of  red,  granulation-like  patches.  In  a  case  reported  by  Grand- 
mont,4  inoculation  experiments  with  the  excised  growth  resulted  in  ap- 
pearances similar  to  those  produced  where  tuberculous  human  lung  was 
employed. 

Amyloid  Degeneration  of  the  Conjunctiva  is  a  rare  disorder, 
in  which  pale-yellowish  masses  appear  chiefly  in  the  palpebral  conjunctiva. 
It  has  been  supposed  to  arise  from  granular  ophthalmia,  but,  according  to 
Raehlmann,  these  growths  are  independent  of  trachoma.  They  disappear 
after  extirpation,  which  is  the  proper  treatment,  and  their  structure  is  the 
same  as  that  of  lymphoid  tumors  in  which  a  hyaline  degeneration  may  be 
found,  which  is  in  all  probability  an  antecedent  condition. 

Chemosis  op  the  Conjunctiva  occurs  when  the  connective-tissue 
layer  is  distended  with  serum,  and  is  often  associated  with  inflammatory 
exudate.  It  is  mostly  a  symptom  of  some'  other  disease, — for  example, 
acute  conjunctivitis,  choroiditis,  iritis,  or  orbital  cellulitis.  Severe  oedema  of 
the  conjunctiva,  with  great  swelling  and  hyperemia,  may  appear  without  any 
apparent  cause  and  with  marked  suddenness.  In  paralysis  of  the  external 
straight  muscles  the  overlying  conjunctiva  is  often  decidedly  oadematous  and 
may  be  an  early  symptom  of  such  an  accident.  I  have  seen  acute  chemo- 
sis5 in  young  adults  follow  the  administration  of  ascending  doses  of  iodide 
of  potassium,  and  in  one  instance  succeed  a  general  outbreak  of  urticaria. 

Treatment. — The  swelling  may  be  reduced  by  the  application  of  cold, 
possibly  by  pricking  the  tissues,  and  later  by  the  use  of  some  astringent,  like 
alum. 

Hemorrhage  from  the  Conjunctiva.— This  usually  occurs  as  an 


1  Absl.  in  Archives  of  Ophthalmology,  1886,  p.  120. 

2  Klin.  Monatsbl.  f.  Augenheilkunde,  vol.  xxiii.  p.  329. 
»  American  Journal  of  Ophthalmology,  June,  1887. 

*  Annual  of  the  Universal  Medical  Sciences,  1889,  vol.  iv. 
6  American  Journal  of  Ophthalmology,  December,  1887. 
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ecchymosis  beneath  the  conjunctiva  scleras,  the  meshes  of  the  connective 
tissue  being  filled  with  blood-clot  as  the  result  of  some  violent  straining 
during  a  paroxysm  of  whooping-cough.  It  may  arise  from  injury  or  with- 
out obvious  cause,  and  has  been  seen  occurring  spontaneously  about  the 
menstrual  epoch  in  young  girls.  Pomeroy l  has  recorded  a  well-nigh  fatal 
hemorrhage  following  the  instillation  of  nitrate  of  silver,  and  Sehmidt- 
Kimpler2  has  seen  death  follow  hemorrhage  from  this  membrane,  but  the 
cause  of  the  bleeding  was  not  determined.  Ordinarily,  subconjunctival 
hemorrhage  will  subside  by  absorption,  and  requires  no  treatment. 

Pterygium  is  a  hypertrophic  fold  of  conjunctiva  extending  from  the 
periphery  of  the  globe  towards  the  edge  of  the  cornea.  It  varies  in  color 
and  thickness  according  to  the  amount  of  hypertrophy  and  the  presence  of 
blood-vessels.  Its  most  frequent  situation,  corresponding  to  the  course  of 
the  recti  muscles,  is  at  the  inner  side  of  the  eyeball,  more  rarely  at  the  outer, 
very  exceptionally  at  the  upper  or  lower.  The  disease,  never  of  frequent 
occurrence,  is  rare  in  children.  Individuals  whose  occupation  exposes  them 
to  slight  injuries  of  the  eye  are  predisposed  to  its  formation.  Poncet  has 
described  microbes  in  connection  with  the  formation  of  pterygia.  They 
occasionally  arise  as  the  result  of  a  blennorrhoea,  during  which  the  con- 
junctiva has  become  attached  to  a  corneal  ulcer.  Knapp  (loe.  cit.)  has  re- 
ported one  such  case  where  the  pterygium  had  the  superior  situation  after 
purulent  ophthalmia.  Thickenings  of  the  conjunctival  membrane  in  all 
particulars  resembling  pterygium  have  been  described  as  congenital  affections. 
In  one  such  case,  recorded  by  Strawbridge,3  the  growth  sprang  from  the 
outer  commissure  and  covered  the  corneas  to  fully  one-half  their  surface. 
The  treatment  consists  either  in  excision,  transplantation,  strangulation  by 
means  of  a  ligature,  or  evulsion  as  recommended  by  Prince. 

Tumors  of  the  Conjunctiva. — As  congenital  forms,  angiomas, 
lymphangiomas,  dermoid  growths,  and  pigmented  spots  have  been  de- 
scribed. Although  the  latter  may  be  congenital,  it  should  be  remembered 
that  they  appear  after  the  healing  of  variolous  pustules  when  they  occur 
upon  the  conjunctiva.  The  other  tumors  which  have  their  habitat  upon  the 
conjunctiva  are  lipoma,  fibroma,  osteoma,  papilloma,  and  sarcoma.  Lipoma, 
according  to  Von  Graefe,  appears  to  be  most  common  in  the  region  between 
the  superior  and  the  external  rectus,  and  may  be  mistaken  for  the  dermoid 
growth  (Horner).  Osteomas  appear  as  small  nodules  of  bone  surrounded 
by  fat  and  firm  connective  tissue  (Snell,  Schweigger).  Loring4  saw  a  case 
of  this  nature  in  a  child  eight  months  old.  Papilloma  arises  from  the  limbus 
conjunctiva.  I  have  seen  one  instance  apparently  follow  a  burn  of  the  con- 
junctiva.5   Cysticerci  have  been  extracted  from  the  subconjunctival  tissue 

1  New  York  Medical  Eeoord,  August  20,  1887. 

2  Klin.  Monatsbl.  f.  Augenheilkunde,  October,  1887. 

3  Transactions  of  the  American  Ophthalmological  Society,  1873-1879,  vol.  ii.  p.  386. 

4  Archives  of  Ophthalmology,  1883,  p.  523. 

5  Transactions  of  the  Pathological  Society  of  Philadelphia,  1886. 
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of  children  by  Makrocki,1  Hirschberg,2  and  others.  Sarcoma,  both  of  the 
pigmented  and  the  unpigmented  variety,  occurs,  usually  the  former,  and  gen- 
erally arising  from  the  bulbar  conjunctiva.  Fielchenfeld 3  has  described  an 
unpigmented  sarcoma  of  the  conjunctiva  palpebrarum  in  a  girl  of  sixteen.4 
Treatment. — Excision  of  these  growths  is  the  only  treatment,  either 
alone  or  in  addition  to  cauterization  of  their  bases.  In  sarcoma  of  the  con- 
junctiva it  will  be  necessary  to  discuss  the  propriety  of  enucleation  of  the 
entire  eye. 


AFFECTIONS  OF  THE  CORNEA. 

Equal  in  importance  to  the  group  of  diseases  just  concluded  are  the 
affections  of  the  cornea.  In  Horner's  statistics  they  constitute  twenty-seven 
and  two-tenths  per  cent,  of  the  whole  number,  and  among  one  thousand 
seven  hundred  and  eight  recorded  cases  in  the  Children's  Hospital  of  this 
city  twenty-five  and  six-tenths  per  cent,  were  treated  for  the  various  dis- 
orders of  the  cornea.  Many  types  of  corneal  inflammation  exist,  and,  al- 
though it  is  customary  to  divide  these  diseases  into  suitable  groups,  it  is  by 
no  means  possible  to  refer  in  each  instance  to  one  or  other  of  these  divisions. 
Under  the  general  term  keratitis  we  include  the  divers  forms  of  inflamma- 
tory affections  of  the  cornea,  and  to  all  of  them,  if  ulceration  is  present, 
certain  well-marked  symptoms  belong, — pain,  congestion  of  the  vessels  of 
the  circumcorneal  area,  photophobia  and  blepharospasm,  and  loss  of  the 
substance  or  transparency  of  the  cornea. 

PHLYCTENULAR   KERATITIS. 

Synonymes. — Strumous  keratitis,  Pustular  keratitis,  Vesicular  kera- 
titis. 

Definition. — This  is  characterized  by  the  formation  upon  some  portion 
of  the  cornea  of  small  papules  or  pustules,  and  is  accompanied  by  dread 
of  light  and  blepharospasm. 

Etiology. — The  disease  is  quite  constantly  seen  in  strumous  subjects. 
It  often  follows  in  the  wake  of  an  attack  of  measles  or  other  acute  ex- 
anthem.  It  is  distinctly  under  the  influence  of  climate,  and  is  usually  ag- 
gravated by  warm,  moist  weather.  Micro-organisms  probably  play  a  role 
in  its  production,  and  Burchardt6  has  described  cocci  which  greatly  resembled 
the  coccus  flavus  desidens  (Fluegge)  and  to  which  he  attributed  a  causative 
action.  There  is  a  close  connection  between  this  form  of  keratitis  and  in- 
flammatory lesions  existing  in  the  nasal  fossa  which  are  the  source  of  an 

1  Abst.  in  Archives  of  Ophthalmology,  1884,  p.  484. 

2  Centralblatt  f.  prakt.  Augenheilkunde,  June,  1879. 

3  Ibid.,  April,  1888. 

*  For  syphilitic  diseases  of  the  conjunctiva,  see  Diseases  of  the  Eyelids,  page  57. 
5  Centralblatt  f.  prakt.  Augenheilkunde,  February,  1887. 
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infectious  pus.  Thus,  in  twenty-six  observations  Angagneur1  Found  the 
phlyctenules  on  the  cornea  succeeded  a  rhinitis  of  this  character.  Martin2 
has  attempted  to  demonstrate  a  relation  between  keratitis  and  astigmatism. 

Symptoms. — The  phlyctenules,  which  consist  in  the  early  stage  of 
minute  subepithelial  collections  of  round  cells,  appear  upon  the  cornea 
usually  at  or  near  the  corneo-scleral  junction.  They  vary  in  size  from  a 
poppy-seed  to  a  millet-seed  ;  their  tops,  at  first  gray,  speedily  grow  yellow, 
break  down,  and  form  superficial  ulcers.  They  are  accompanied  by  decided 
local  congestion,  increased  lachrymatiou,  and  photophobia.  The  palpebral 
conjunctiva,  always  hypersemic,  may  remain  translucent  and  bathed  in  tears, 
or  the  disorder  is  not  infrequently  accompanied  by  muco-purulent  discharge 
and  a  velvety  condition  of  the  conjunctiva,  under  which  circumstance  it  is 
spoken  of  as  phlyctenular  keratitis;  with  catarrh.  When  the  photophobia  is 
severe,  the  child  buries  its  head  deeply  in  the  bedclothes ;  the  lids  are  spas- 
modically closed,  rendering  inspection  of  the  eye  difficult,  at  times  well-nigh 
impossible.  The  dread  of  light  and  the  blepharospasm  are  probably  due  to 
direct  irritation  of  the  corneal  nerves,  as  Iwanoff  found  the  cellular  infiltra- 
tion situated  along  the  course  of  the  nerves.  The  pustule,  when  it  breaks 
down,  forms  a  phlyctenular  ulcer,  which  may  remain  at  its  original  seat 
near  the  margin,  or  creep  towards  the  centre  of  the  cornea,  followed  by  a 
bundle  of  thickly-crowded  blood-vessels  (fascicular  keratitis).  These,  when 
the  ulcer  heals,  disappear,  but  a  stripe  of  opacity  remains.  Under  the 
name  marginal  keratitis  a  variety  of  this  inflammation  exists  where  numer- 
ous phlyctenules  extend  along  the  rim  of  the  cornea,  giving  rise  to  a  process 
which  may  cease  here,  or  may  by  further  invasion  produce  vascular  ulcers. 
More  dangerous  than  any  of  the  other  varieties  is  the  formation  of  a  single 
pustule  just  at  the  corneal  border,  which  speedily  ulcerates  and  is  surrounded 
by  a  yellow  area  of  infiltration,  with  a  strong  tendency  to  perforate.  If 
these  inflammations  constantly  recur,  the  cornea  becomes  clouded,  uneven 
from  loss  of  epithelium,  and  covered  by  numerous  superficial  vessels,  the 
whole  forming  the  so-called  phlyctenular  pannus. 

Diagnosis. — This  presents  no  difficulties,  the  appearance  by  direct 
inspection  rendering  the  nature  of  the  disease  evident. 

Prognosis. — The  course  varies  greatly ;  in  mild  cases  healing  takes 
place  with  only  a  slight  loss  of  substance,  and  the  resulting  scar  is  scarcely 
discernible.  Not  so  with  the  severe  forms,  in  which  there  has  been  decided 
loss  of  substance  and  a  distinct  scar-tissue  remains,  or  in  which  deep  ulcer- 
ation with  perforation  occurs,  or  where  constantly-recurring  vascular  ulcera- 
tion leaves  an  uneven  and  roughened  surface.  In  children  of  the  strumous 
type,  especially  if  their  surroundings  are  unfavorable,  phlyctenular  keratitis 
may  be  one  of  the  most  stubborn  of  corneal  diseases. 

Treatment. — In  order  to  make  a  thorough  application  of  the  local 


1  Recueil  d'Ophtalmologie,  October,  1888,  p.  631. 

2  Annates  d'Oculistique,  torn.  xc.  pp.  14,  170  ;  torn.  xci.  pp.  44,  209. 
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remedies,  the  child's  head  should  be  taken  between  the  surgeon's  knees, 
while  the  attendant  holds  the  hands  and  body,  and  the  lids  are  separated  ; 
the  cornea  will  usually  roll  out  of  sight,  but  may  gradually  be  coaxed  into 
view.  Sometimes  a  lid-elevator  is  useful,  and  a  few  whiff's  of  ether  or 
of  chloroform  may  be  necessary.  If  much  secretion  is  present,  boric  acid 
solution  is  to  be  employed,  and  atropine  drops  sufficient  to  maintain 
mydriasis.  Cocaine,  judiciously  used,  will  allay  the  photophobia,  but 
its  continuous  application  when  corneal  ulcers  exist  is  to  be  deprecated. 
Later,  an  ointment  of  the  yellow  oxide  of  mercury,  cither  with  or  without 
the  addition  of  atropine,  or  calomel,  provided  no  form  of  iodide  is  being  ex- 
hibited, dusted  into  the  conjunctiva,  may  be  employed.  The  eyes  should  be 
protected  with  goggles,  and  the  child  encouraged  not  to  bury  its  head  in  the 
bedclothes.  The  best  possible  hygienic  surroundings  must  be  obtained, 
with  fresh  air  and  wholesome  food.  Cod-liver  oil,  iron,  quinine,  often 
suitably  given  with  pepsin,  and  arsenic,  are  the  most  acceptable  internal 
remedies.  Douching  the  eyes  with  cold  water  will  subdue  the  dread  of 
light,  and  touching  the  ulcerated  external  commissure,  which  almost  in- 
variably exists  in  these  cases,  with  a  crystal  of  bluestone,  as  Koller  (Joe. 
cit.)  has  suggested,  helps  to  relieve  the  blepharospasm.  The  urine  should 
be  examined  in  all  these  cases ;  and  scrupulous  attention  to  the  condition 
of  the  alimentary  canal  is  an  important  factor  iu  the  treatment.  If  rhinitis 
is  present,  this  must  be  attended  to :  for  this  purpose  Augagneur  employs 
a  powder  composed  of  equal  parts  of  pulverized  camphor,  boric  acid,  and 
subnitrate  of  bismuth.  I  can  recommend  this  treatment,  especially  if  the 
nasal  fossa?  are  thoroughly  cleansed  with  DobelPs  solution  before  the 
insufflation  of  this  powder.  In  stubborn  forms  of  recurring  vascular  ulcer 
and  deep  ulceration,  the  use  of  the  thermo-cautery  in  the  manner  later 
described  is  productive  of  excellent  results.  After  healing,  any  refraction- 
error  should  be  corrected. 

CORNEAL   ULCERS. 

In  addition  to  the  varieties  of  corneal  ulcers  just  described,  others 
remain  which  may  be  classified  under  four  headings : 

1.  Small  Central  Ulcer. — This  appears  as  a  gray  or  gray-white  opacity 
in  the  centre  of  the  cornea,  and  is  not  accompanied  by  much  vascularity 
or  dread  of  light.  The  elevation  is  slightly  cone-shaped  until  the  whitish 
top  breaks  down  into  a  shallow  depression.  Usually  single,  this  form  of 
ulcer  may  be  multiple,  and  under  any  circumstances  it  tends  to  recur.  It  is 
seen  in  young  children  who  have  been  poorly  nourished  and  are  of  a  stru- 
mous habit.  "While  healing  generally  occurs  with  promptness,  the  tendency 
to  recurrence  leaves  permanent  opacity,  which,  from  its  central  situation, 
may  seriously  impair  vision.  If  neglected,  and  in  patients  of  bad  nutrition, 
this  ulcer  occasionally  forms  an  abscess  of  the  cornea. 

2.  Excavated  or  Gouged-out  Ulcer.— This  form  of  ulcer,  often  seen  in 
children,  most  troublesome  because  it  is  so  rebellious  to  treatment,  has  its 
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seat  near  the  corneal  margin.  Its  presence  may  be  entirely  overlooked,  on 
account  of  the  absence  of  congestion,  and  because  in  appearance  it  is  a  small 
punched-out  excavation,  with  transparent  bottom  and  free  from  any  opaque 
surrounding  infiltration.  The  disease  probably  depends  upon  some  failure 
in  the  nutrition  of  the  cornea  due  to  nervous  disturbance.  When  healing 
is  about  to  take  place,  the  floor  of  the  ulcer  loses  its  translucency  and  a  few 
vessels  of  repair  pass  to  its  margin. 

3.  Shallow  Central  Ulcer. — In  a  certain  number  of  cases  a  shallow 
nearly  central  ulcer  appears,  with  a  slightly  turbid  base,  unattended  with 
any  considerable  pain  or  photophobia.  It  is  essentially  chronic  in  its 
course,  and  when  healing  finally  takes  place  a  faintly  opaque  facet  remains. 
It  is  found  in  ansemic  or  scrofulous  patients,  and  is  occasionally  seen  in 
subjects  of  long-standing  granular  lids. 

4.  Infecting  or  Sloughing  Ulcer  {Purulent  Keratitis). — Ulcers  unattended 
by  vessels  of  repair,  which  spread  widely  from  one  border  and  become 
readily  complicated  with  hypopyon  and  iritis,  and  which  are  often  the  re- 
sult of  a  trifling  injury,  usually  affect  elderly  people  and  those  whose  nutri- 
tion is  depressed.  Most  important  among  these  are  the  serpiginous  or  creep- 
ing ulcer  of  Saemisch,  and  the  circular  ulcer.  But  sloughing  ulcers  are  not 
confined  to  aged  subjects :  the  small  central  ulcer,  as  already  noted,  may 
spread  and  form  an  abscess.  Usually  in  the  early  stage  a  nearly  central 
gray  area  forms,  over  which  the  epithelium  may  be  unbroken,  though  dis- 
colored. This  speedily  becomes  yellow,  notches  laterally,  bulges  forward, 
and  finally  bursts  entirely,  leaving  a  more  or  less  ragged  ulcer  covered  with 
tenacious  pus  and  forming  the  condition  spoken  of  as  abscess  of  the  cornea; 
or  it  may  evacuate  posteriorly  and  cause  a  collection  of  pus  in  the  lowest 
part  of  the  anterior  chamber,  or  an  hypopyon.  This  combination  of  sup- 
puration in  the  cornea  with  pus  in  the  anterior  chamber  is  often  called  hypo- 
pyon-keratitis,  a  name  originally  suggested  by  Eoser,  while  onyx  is  the  term 
applied  to  that  condition  when  the  suppuration  passes  between  the  layers  of 
the  cornea  and  settles  in  its  most  dependent  portion.  Purulent  keratitis  is 
usually  accompanied  by  severe  pain  in  the  brow,  the  eye  is  intensely  tender, 
and  the  vision  is  reduced  to  mere  light-perception.  The  iris  becomes  hy- 
persemic,  inflamed,  and  posterior  synechia?  form  if  unchecked ;  the  entire 
cornea  is  reduced  to  a  softened  mass,  which,  when  it  separates,  allows  the 
iris  to  fall  forward  and  become  adherent  in  the  lymph  which  ultimately 
closes  the  aperture,  and  all  the  results  of  perforation  follow.    (See  page  80.) 

Etiology. — Sloughing  ulcers  of  the  character  described  are  dependent 
upon  local  infection,  and  most  frequently  result  from  an  injury  to  the  cornea 
from  a  chip  of  stone,  a  chestnut-burr,  or  the  like,  which  of  itself  may  cause 
an  insignificant  wound,  but,  in  an  individual  unfavorably  disposed  to  kind 
healing,  may  terminate,  through  the  microbic  infection,  in  this  dangerous 
form  of  inflammation.  A  certain  number  of  cases  have  been  ascribed  to 
cold,  and  in  still  others  no  definite  cause  can  be  ascertained.  Most  violent 
forms  of  suppurative  keratitis  occur  during  attacks  of  small-pox ;  the  pus- 
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tules,  however,  rarely  form  upon  the  cornea.  Indeed,  it  has  been  said  that 
they  are  never  so  situated,  though  Horner  in  one  instance  observed  a  single 
ulcer  the  origin  of  which  he  believed  to  have  been  a  corneal  pustule. 

Abscess  of  the  cornea  occasionally  accompanies  scarlatina,  measles,  and 
typhoid  fever ;  its  association  with  violent  types  of  conjunctival  inflamma- 
tion has  already  received  attention.  A  variety  of  abscess  of  the  cornea, 
non-inflammatory  in  character,  has  been  described  by  Von  Graefe '  as  occur- 
ring in  scrofulous  children  under  eight  years  of  age,  without  any  healing 
tendency  and  with  almost  an  entire  absence  of  subjective  symptoms.  The 
character  of  the  inflammation  and  the  constitution  of  its  subjects  have  led 
some  to  consider  it  a  form  of  tuberculosis  of  the  cornea,  the  possibility  of 
which  the  experiments  of  Panas  and  Vasseaux z  have  demonstrated. 

Results  of  Corneal  Ulceration. — Opacities  more  or  less  permanent 
follow  all  ulceration  of  the  cornea.  If  the  opacity  is  slight,  it  is  spoken 
of  as  a  nebula  or  macula  ;  if  dense,  as  a  leucoma,  which,  accordingly  as  the 
iris  is  or  is  not  attached  to  its  posterior  surface,  is  described  as  adherent  or 
non-adherent.  It  is  evident  that  upon  the  position  of  the  opacity  in  the 
cornea  depends  its  influence  upon  vision.  The  more  central  it  is,  or  rather 
the  more  directly  it  encroaches  upon  the  pupillary  region,  the  greater  will 
be  the  disturbance  of  direct  vision.  Irregularities  in  the  curvature  of  the 
cornea  distort  the  retinal  images  and  are  fruitful  sources  of  mixed  astigma- 
tism. When  perforation  has  followed  ulceration  and  the  iris  has  remained 
entangled  in  the  aperture,  an  anterior  synechia  results.  An  eye  thus 
afflicted  may  become  cpuiet,  and  even  retain,  either  with  or  without  operative 
interference,  useful  vision ;  but  it  may  equally  well  be  a  continual  source 
of  annoyance,  subject  to  recurring  attacks  of  inflammation,  and  breed  sym- 
pathetic irritation  in  the  fellow-eye. 

The  distention  of  a  cicatrix  to  whose  inner  surface  the  iris  is  attached 
constitutes  a  corneal  staphyloma,  which  is  called  total  when  the  entire  cornea 
is  involved,  and  partial  when  only  a  portion  is 
included.     The  mechanism  of  this  formation  is 
briefly  as  follows.    A  perforation  takes  place,  and 
the  iris  falls  forward  and  attaches  itself  to,  or  pi-o- 
trudes  through,  the  opening,  becoming  fixed  there 
by  the  lymph  thrown  out  in  the  process  of  repair. 
The  scar-tissue  which  remains  fails  to  withstand 
the  intraocular  tension,  and  that  portion  of  the 
cornea  is  pushed  forward  beyond  its  normal  cur- 
vature, forming  a  pouch-like  deformity,  or  per-        staphyloma  of  the  cornea. 
chance  including  its  entire  surface.     The  protru- 
sion may  flatten  down,  and  under  the  influence  of  fresh  inflammation  bulge 
forward  again,. or  may  extend  between  the  palpebral  fissure  and  prevent 
the  lids  from  closing. 


1  Archiv  f.  Ophth.,  vi.  2,  135.  2  Arch.  d'Oph.,  1885,  v.  193. 
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Treatment  of  Ulcers  of  the  Cornea.— It  is  manifestly  impossible  to 
lay  down  hard-and-fast  lines  for  the  treatment  of  corneal  ulceration ;  this 
must  be  governed  by  the  exigencies  of  each  case ;  but  certain  principles  of 
local  treatment  are  common  to  the  various  types. 

Pain,  photophobia,  and  congestion  are  to  be  relieved  by  the  plans 
already  suggested  in  treating  of  phlyctenular  keratitis.  In  mild  cases 
atropine,  combined,  with  due  caution,  with  cocaine,  a  lotion  of  boric  acid, 
and  a  pair  of  smoked  glasses  usually  suffice.  In  chronic  cases  a  seton  in 
the  temple  has  been  advised. 

After  the  subsidence  of  the  acute  symptoms,  or  when  the  ulcer  from 
the  beginning  is  unaccompanied  by  these,  local  stimulation  should  be  prac- 
tised. This  is  best  done  with  an  ointment  of  the  yellow  oxide  of  mercury, 
a  small  portion  being  introduced  between  the  lids  morning  and  evening. 
Calomel  dusted  into  the  eye  is  likewise  of  excellent  repute,  provided  the 
patient  is  not  taking  iodide  of  potassium.  Direct  stimulation  of  the  ulcer 
with  nitrate  of  silver  (five  grains  to  the  ounce)  has  been  recommended,— 
an  application  of  great  value  if  cautiously  and  properly  used.  Whenever 
corneal  ulceration  is  accompanied  by  conjunctivitis,  the  inner  surfaces  of 
the  lids  should  be  daily  brushed  over  with  a  weak  solution  of  nitrate  of 
silver,  and  the  cul-de-sac  carefully  cleansed  with  a  boric-acid  solution  or 
the  collyrium  of  bichloride  of  mercury. 

In  all  forms  of  severe  corneal  ulceration,  in  sloughing  and  spreading 
ulcers,  either  with  or  without  hypopyon,  other  and  more  decided  methods  arc 
applicable.  It  has  been  and  is  a  universal  practice  to  instil  atropine  drops, 
because  of  their  anodyne  effect,  and  because  they  lessen  the  liability  to 
iritis,  mitigating  at  the  same  time  the  severity  of  the  inflammation  through 
their  power  to  contract  the  vessels  of  the  ciliary  region  and  diminish  the 
supply  of  nutritive  material  to  the  cornea.  In  many  cases,  however, 
eserine  is  the  better  drug,  either  because  it  has  the  power  of  stopping  the 
migration  of  white  blood-corpuscles,  or  promotes  absorption  through  dila- 
tation of  the  ciliary  vessels,  or  acts  locally  upon  the  ulceration,  limiting  the 
sloughing  process.  Furthermore,  if  the  tension  is  raised,  it  lowers  this, 
but  not  otherwise.  The  solution  employed  may  be  from  one-half  to  two 
grains  to  the  ounce.  Deep  ulcers  near  the  margin  of  the  cornea  are  those 
most  suitable  for  its  application.  Pain  is  relieved  and  the  process  of  repair 
encouraged  by  the  frequent  application  of  hot  compresses  in  the  manner 
already  described.     (See  page  83.) 

When  by  extension  of  the  ulcer  perforation  of  the  cornea  is  imminent,  an 
antiseptic  compressing  bandage  should  be  applied,  to  be  removed  when  the 
necessary  local  applications  are  made.  Long-continued  use  of  the  bandage 
is  often  followed  by  the  appearance  of  an  eczematous  eruption  upon  the 
skin  of  the  lids.  This  should  be  treated  by  dusting  the  parts  with  calomel. 
Catarrh  of  the  conjunctiva  contra-indicates  the  use  of  the  bandage  unless 
the  danger  of  perforation  is  imminent. 

If,  in  spite  of  such  treatment,  the  local  infection  continues  to  spread, 
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this  must  be  checked  by  scraping  or  by  the  use  of  the  actual  cautery.  The 
latter  may  be  either  a  small  Paquelin  or  galvauo-cautery  :  when  neither  of 
these  is  at  hand,  a  knitting-needle  or  platinum  probe,  as  recommended  by 
Gruening,  heated  white-hot  in  the  flame  of  a  Bunseu  burner,  will  suffice. 
The  edge  and  afterwards  the  floor  of  the  ulcer  should  be  well  burned,  and, 
as  Mr.  Nettleship  has  suggested,  the  burn  may  be  extended  a  trifle  beyond 
the  edge.  In  like  manner  an  ulcer  may  be  carefully  scraped  with  a  blunt 
curette  and  thus  stimulated  to  healing.  Cocaine  renders  either  of  these 
little  operations  painless ;  but  in  young  and  restless  children  a  few  whiffs 
of  ether  are  necessary.  I  have  had  the  most  satisfactory  results  with  the 
actual  cautery,  and  recommend  the  treatment.  After  both  of  these  methods 
iodoform  should  be  dusted  into  the  conjunctival  cul-de-sac.  The  direct 
application  to  the  floor  of  the  ulcer  of  a  solution  of  nitrate  of  silver  has 
already  been  referred  to,  and  has  many  advocates. 

The  formation  of  an  abscess  of  the  cornea  or  of  an  hypopyon  is  the 
signal  fcr  the  evacuation  of  the  pus.  This  may  be  done  by  a  simple  para- 
centesis of  the  cornea  in  its  lower  portion,  or  by  the  more  formal  procedure 
of  Saemisch,  in  which  a  cataract-knife  is  entered  on  one  side  of  the  cornea 
with  its  cutting  edge  upward,  carried  across  the  anterior  chamber  to  the 
other  side  of  the  ulcer,  and  the  section  made  directly  through  the  diseased 
area,  evacuating  thus  at  the  same  time  the  collection  of  pus  in  the  layers  of 
the  cornea  and  at  the  bottom  of  the  anterior  chamber.  A  great  objection 
to  this  operation  in  children  is  the  difficulty  of  keeping  them  quiet  after  its 
performance,  and  thus  increasing  the  liability,  always  present,  of  prolapse 
of  the  iris.  Moreover,  it  is  surprising  how  in  them  absorption  of  the 
products  of  an  hypopyon  keratitis  will  follow  the  non-operative  treatment 
already  described.  The  use  of  the  actual  cautery  has  largely  substituted 
the  operation  of  Saemisch. 

If  perforation  occurs,  and  the  vigorous  use  of  atropine  or  cserine,  accord- 
ing to  the  situation,  fails  to  restore  the  prolapsed  iris,  this  should  be  drawn 
forward  through  the  aperture  and  excised,  or,  in  the  event  of  a  failure, 
a  later  iridectomy  may  be  made  through  an  incision  in  another  part  of  the 
cornea.  The  most  useful  antiseptics  during  corneal  ulceration  are  boric 
acid,  bichloride  of  mercury  (one  to  eight  thousand),  and  iodoform  in  the 
form  of  a  salve.  Stimulating  drops  of  laudanum  or  chlorine-water  are 
occasionally  employed.  According  to  Dehenne '  and  others,  irrigation  of 
the  lachrymal  canal  with  a  four-per-cent.  solution  of  boric  acid  is  of  material 
aid  in  treatment. 

Constitutional  Treatment. — Attention  to  hygiene,  diet,  and  judicious 
internal  medication  are  of  paramount  importance.  The  child  should  not 
be  penned  up  in  a  dark  room,  but,  with  the  eyes  properly  protected  with 
goggles,  should  go  out  into  the  fresh  air  every  day.  The  diet  must  be  nutri- 
tious and  easily  digested  :  tea,  coffee,  candies,  and  pastries  are  to  be  strictly 


1  Recueil  d'Ophtalmologie,  1887,  pp.  205-210. 
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forbidden.  If  struma  is  present,  cod-liver  oil,  lacto-phosphate  of  lime,  and 
iodide  of  iron  are  indicated ;  anemia  is  best  treated  with  the  tincture  ol  the 
chloride  of  iron  ;  any  suspicion  of  malarial  taint  requires  the  use  of  quinine 
and  arsenic,  while  the  syphilitic  heritage  calls  for  the  iodides  and  mercury, 
especially  in  the  form  of  the  bichloride ;  the  best  laxative  is  calomel.  The 
urine  should  be  carefully  examined  for  albumen  and  for  the  products  which 
indicate  imperfect  assimilation,  and  the  remedies  directed  according  to  the 
findings.  The  teeth  should  always  be  inspected,  and,  if  faulty,  the  case 
turned  over  to  a  competent  dentist.  Bad  teeth  and  proper  mastication 
and  digestion  of  the  food  are  not  compatible,  and  the  occasional  rela- 
tion of  carious  teeth  to  diseases  of  the  eye  is  too  well  established  not  to 
render  their  examination  in  all  cases  of  corneal  ulceration  most  necessary. 
In  young  children  the  irritation  of  a  new  dentition  has  caused  abscess  of 
the  cornea,  and  in  the  hands  of  Galezowski '  the  simple  lancing  of  the  gums 
in  an  eighteen-months-old  child  was  followed  by  a  cure  of  the  corneal  ulcer- 
ation. I  have  more  than  once  obtained  valuable  results  by  such  methods.2 
Careful  inspection  of  the  naso-pharynx  is  necessary  here,  as  well  as  in  dis- 
eases of  the  lachrymal  apparatus  and  conjunctiva.  This  is  especially  true 
in  the  cases  of  phlyctenular  keratitis  which  are  so  often  accompanied  by  an 
irritating  rhinitis.  For  this  purpose  I  have  found  the  powder  recommended 
by  Augagneur  (loo.  cit.)  very  serviceable.     (See  page  105.) 

Treatment  of  Results  of  Corneal  Ulceration. — Opacities,  especially  in 
young  children,  will  often  clear  up  in  a  surprising  manner.  By  far  the 
most  satisfactory  results  follow  massage  of  the  cornea,  as  originally  intro- 
duced by  Pagenstecher  and  recommended  by  Snell,3  Pfalz,4  and  others. 
The  massage  movement  should  be  made  upon  the  closed  lid  of  the  cornea 
after  the  introduction  of  a  small  piece  of  the  yellow  oxide  of  mercury  salve. 
Some  irritation  accompanies  the  method,  which  may  be  allayed  by  the  occa- 
sional use  of  a  boric  acid  and  cocaine  wash.  I  have  employed  massage  of 
the  cornea  with  excellent  results.5 

Dense  leucoma  cannot  be  influenced  by  such  practice.  Here  vision  may 
be  improved  by  an  iridectomy  for  a  new  pupil,  and  the  appearance  of  the 
eye  improved  by  tattooing  the  cornea  with  India  ink,  or,  as  has  been  recom- 
mended by  Vacher,  De  Wecker,  and  Levis,  the  colorings  of  the  iris  may  be 
imitated  by  using  for  this  purpose  many  colored  pigments.  In  recent  years 
attempts  have  been  made  at  transplantation  of  the  rabbit's  cornea  for  the 
relief  of  these  central  opacities,  and  the  results  of  Von  Hippel  have  in  one 
or  two  instances  been  encouraging.  Martin  of  Bordeaux,  and  Strawbridge 
of  this  city,  have  proposed  under  similar  circumstances  to  trephine  the 
sclera,  and  thus  create  a  new  pupil. 

1  Journal  d'Ophtalmologie,  tome  i.  p.  606. 

'  University  Medical  Magazine,  October,  1888. 

8  Ophthalmic  Review,  1888. 

*  Editorial  in  Medical  News,  February  23,  1889. 

8  University  Medical  Magazine,  September,  1889. 
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In  partial  staphyloma  of  recent  date  a  compressing  bandage  is  to  be 
applied  aud  eserine  drops  used  daily.  If,  in  spite  of  this,  the  bulging  con- 
tinues, paracentesis  of  the  anterior  chamber,  or  an  iridectomy  opposite  the 
clearest  part  of  the  cornea,  may  be  performed.  When  the  staphyloma  is 
complete  and  unsightly,  or  if  it  is  the  seat  of  pain,  is  a  source  of  danger  to 
the  fellow-eye,  and  its  vision  is  destroyed,  excision  of  the  globe  is  indicated, 
an  operation  which  in  children  is  likely  to  be  followed  by  a  good  deal  of 
deformity,  owing  to  the  shrinking  of  the  orbit  and  a  failure  of  development 
of  the  bones  upon  that  side.  Various  substitutes  for  the  excision  of  the  eye- 
ball are  practised.  Abscission,  or  the  removal  of  the  staphylomatous  cornea, 
leaves  a  movable  stump  for  carrying  an  artificial  eye.  Evisceration  is 
highly  recommended  by  Mules  of  Manchester  and  Graefe  of  Holland. 
Optico-ciliary  neurotomy  is  an  operation  not  free  from  danger,  and  not  to 
be  recommended. 

VASCULAR  KERATITIS. 

Vascular  keratitis  is  a  superficial  vascularity  and  opacity  of  the  cornea, 
and  is  seen  in  pannus  caused  by  granular  lids  (page  90),  and  in  the  phlyc- 
tenular pannus  the  result  of  many  relapses  of  phlyctenular  keratitis  (page 
104).  Another  and  the  true  form  of  vascular  keratitis  is  characterized 
by  the  formation  of  two  opposite  vascular  areas  at  the  upper  and  lower 
margins  of  the  cornea,  which  approach  each  other  until  the  vasculari- 
zation is  complete.  This  disease  is  met  with  in  young  adults  and  in 
unhealthy  and  underfed  children.  The  second  eye  is  usually  attacked,  and, 
as  Mr.  Carter '  has  pointed  out,  the  anatomical  disorder  indicates  a  per- 
verted action  of  the  nerves  which  govern  the  areas  affected,  and  places  it 
in  an  analogy  with  herpes.  The  symptoms  begin  insidiously  with  slight 
intolerance  of  light,  preceding  the  appearance  at  the  upper  margin  of  the 
cornea  of  a  crescent  of  closely-arranged  blood-vessels,  which  as  they  advance 
push  before  them  a  border  of  corneal  opacity.  Simultaneously  the  same 
appearances  become  manifest  at  the  lower  margin.  Clearing  begins  at  the 
borders,  and  the  whitish  opacity  which  remains  leaves  the  centre  last  of  all. 
The  diagnosis  is  readily  made  by  the  appearances  pointed  out,  but  in  its 
early  stages  the  lesion  may  be  mistaken  for  an  ordinary  conjunctivitis.  All 
the  cases  must  be  regarded  with  anxiety,  and  some  do  not  clear  up  entirely. 

Treatment. — The  principles  already  laid  down  with  reference  to  proper 
diet  and  exercise  should  be  practised.  All  local  irritants  are  contra-in- 
dicated, but  atropine  and  cocaine  and  warm  fomentations  are  indicated 
during  the  acute  stages ;  later,  the  yellow  oxide  salve  and  calomel  may  be 
tried.  The  best  internal  treatment  is  a  prolonged  course  of  iron  and  bi- 
chloride of  mercury.  Iridectomy  for  a  new  pupil  may  be  necessary,  and, 
as  Mr.  Carter  has  suggested,  the  convex  side  of  the  vascular  crescent  may 
be  touched  with  the  galvano-cautery. 

1  Ophthalmic  Surgery,  by  R.  B.  Carter  and  W.  A.  Frost. 
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INTERSTITIAL   KERATITIS. 

Synonymes.— Syphilitic,  Inherited,  Specific,  Parenchymatous,  Stru- 
mous, and  Diffuse  Interstitial  keratitis. 

Definition. — This  is  a  diffuse  keratitis  in  which  a  chronic  inflammation 
of  the  whole  thickness  of  the  cornea  takes  place,  until,  without  ulceration, 
the  cornea  passes  into  a  condition  of  universal  thick  haziness. 

Etiology.— The  majority  of  cases  of  interstitial  keratitis,  as  was  origi- 
nally pointed  out  by  Hutchinson,1  are  due  to  inherited  syphilis ;  in  rare  in- 
stances, to  acquired  syphilis.  In  spite,  however,  of  the  not  infrequent 
occurrence  of  this  affection,  which  composes,  according  to  Horner  (foe.  cit.),  • 
one-half  per  cent,  of  all  gathered  eye-diseases,  and  which  Hirschberg 2  has 
found  six  times  in  each  one  thousand  cases  among  sixteen  thousand  eight 
hundred  observations  in  eye-disorders,  the  proof  of  the  cause  is  not  always 
of  ready  demonstration.  This  must  be  searched  for  in  the  family  history, 
the  accompanying  symptoms,  and  the  affected  eye. 

Nettleship,3  writing  concerning  this  point,  says,  "  I  have  found  further 
personal  evidences  of  inherited  syphilis  in  fifty-four  per  cent,  of  my  cases 
of  interstitial  keratitis,  and  evidence  in  the  family  history  in  fourteen  per 
cent,  more ;  total,  sixty-eight  per  cent. ;  and  in  most  of  the  remaining 
thirty-two  per  cent,  there  have  been  strong  reasons  to  suspect  it."  The 
percentage  of  cases  in  which  inherited  syphilis  is  the  cause  is  given  by 
Saemisch  as  sixty-two,  Horner  sixty-two,  Michel  fifty,  and  Hirschberg 
sixty-one,  and  according  to  the  latter  observer  the  percentage  would  prob- 
ably be  higher  if  the  separation  of  typical  cases  was  made  from  such  as 
were  similar  in  appearance.4  A.  Trousseau,5  among  forty  cases  of  inter- 
stitial keratitis,  found  three  only  in  which  syphilis  could  be  positively  ex- 
cluded. On  the  other  hand,  the  influence  of  hereditary  syphilis  in  the 
causation  of  this  disease  has  been  called  in  question  by  a  number  of  ob- 
servers, and  Panas,  because  of  the  configuration  of  the  teeth,  has  sought  to 
bring  the  disorder  in  association  with  rachitis. 

Poncet,6  Javal,7  and  Landolt8  have  seen  interstitial  keratitis  result  from 
malarial  cachexia,  and  Sedan9  of  Toulon  analyzed  thirty-four  cases,  finding 
sixteen  times  syphilis  of  the  parents,  nine  times  scrofula  of  the  patients, 
and  twenty-seven  times  malaria.  I  have  seen  two  cases  of  this  disorder  of 
quite  typical  course,  in  one  of  which  inherited  syphilis  was  present,  but  in 
the  other  this  could  not  be  demonstrated.  In  both  malaria  was  evident  by 
direct  history  and  by  periodical  temperature-ranges.     Struma,  however,  as 

1  Ophthalmic  Hospital  Reports,  vol.  i. 

2  Centralblatt  f.  prakt.  Augenheilkunde,  July,  1888. 
8  Diseases  of  the  Eye,  1887,  p.  142. 

4  These  figures  are  taken,  from  Hirschberg,  loc.  cit. 

6  Progres  M<§d.,  May  14,  1887  ;  Centralblatt,  May,  1887. 

6  Soc.  franc.  d'Ophth.,  1887,  abst.  in  Archives  of  Ophthalmology,  1888,  vol.  xvii. 

'  Ibid.  8  Ibid. 

"  Recueil  d'Ophtalmologie,  September,  1887. 
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Nettleship  and  others  have  shown,  probably  does  not  in  any  way  originate 
this  disease,  because  its  subjects  are  not  oftener  scrofulous  than  other  chil- 
dren, nor  do  strumous  children  suffer  more  from  this  form  of  keratitis  than 
from  others,  while  the  well-recognized  scrofulous  eye-diseases  are  seldom 
associated  with  this  form  of  diffuse  keratitis. 

It  is  most  frequently  seen  between  the  ages  of  five  and  fifteen,  occasion- 
ally as  early  as  three  years,  but  rarely  after  thirty.  Among  one  hundred 
observations  Hirschberg  (loc.  cit.)  found  thirty-one  cases  in  the  first  decade, 
thirty-seven  in  the  second,  and  sixteen  in  the  third.  Power l  states  that  an 
examination  of  the  ward-books  of  the  Ophthalmic  Department  of  St.  Bar- 
tholomew's Hospital  shows  interstitial  keratitis  to  be  more  frequent  in 
females  than  in  males :  the  average  age  for  males  to  be  attacked  is  17^- 
years,  while  the  average  for  females  is  15f^  years;  whence  it  is  seen  that 
women  are  attacked  a  year  and  a  half  earlier,  the  average  being  reduced 
by  the  greater  number  of  cases  occurring  about  the  supervention  of  men- 
struation. The  greater  immunity  of  the  male  sex  from  this  disease  does  not 
appear  in  the  statistics  of  A.  W.  W.  Baker  and  J.  B.  Story,2  where  in  a  list 
of  forty-eight  cases  there  were  twenty-four  instances  of  each  sex.  Powec 
has  seen  interstitial  keratitis  improve  by  the  development  of  menstruation* 
but  Mooren 3  has  observed  the  same  disease  greatly  aggravated  by  the  men- 
strual epoch.  The  possibility  that  the  affection  occasionally  may  arise  in 
utero  has  been  raised.  R.  L.  Randolph  *  reports  a  congenital  clouding  of 
the  cornea  affecting  two  sisters  which  he  looked  upon  as  a  congenital  form 
of  interstitial  keratitis,  not  differing  from  the  ordinary,  or  what  he  called, 
in  contradistinction,  the  post-natal,  form  of  the  disease ;  and  Saltani 5  de- 
scribes diffuse  corneal  opacity  in  three  brothers  and  sisters  which  he  con- 
sidered the  remnant  of  an  intra-uterine  interstitial  keratitis. 

Symptoms. — After  a  few  days  of  slight  ciliary  congestion  and  water- 
ing, a  faint  cloudiness,  usually,  but  not  always,  near  the  centre  of  the  cornea, 
appears.  The  spots  of  haze,  if  carefully  examined,  will  be  found  to  be 
interstitial  opacities,— that  is,  within  the  structure  of  the  cornea  itself,  and 
not  on  either  surface.  In  two  or  three  weeks  they  spread  until  the  whole 
cornea  is  invested  with  a  diffuse  haziness,  veiling  or  completely  hiding  the 
iris,  except  perhaps  through  a  narrow  rim  at  the  margin  of  the  cornea. 
The  steamy  surface  has  often  been  compared  to  ground  glass.  Careful  in- 
spection, however,  will  reveal  that  the  opacity  is  not  uniform,  but  contains 
saturated  whiter  spots  scattered  through  it,  or,  as  Mr.  Hutchinson  remarks, 
"centres,  as  it  were,  of  the  disease."  There  are  always  at  this  stage  ciliary 
congestion,  some  pain,  and  dread  of  light.     Blood-vessels  derived  from  the 


'  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  vol.  viii. 

2  Ophthalmic  Keview,  1885,  vol.  iv.  p.  321. 

3  Quoted  by  Power,  loc.  cit. 

*  American  Journal  of  the  Medical  Sciences,  December,  1888. 

5  Bull.  d'Ocul.,  vol.  x.,  Nos.  10  and  11 ;  also  Archives  of  Ophthalmology,  December, 
1888. 
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ciliary  vessels,  and  formed  in  the  layers  of  the  cornea,  are  thickly  set,  and 
produce  a  dull-red  color,  or  the  "  salmon  patch,  of  Hutchinson."  These 
patches  may  be  small  and  crescent-shaped,  or  large  and  sector-like.  In  one 
type,  already  described  under  vascular  keratitis,  the  vascularity  creeps  from 
above  and  below  until  the  entire  cornea  is  cherry-red,  a  type  seen  probably 
when  the  patient  is  strumous  as  well  as  syphilitic.  The  subjective  symp- 
toms of  irritability  and  photophobia  are  more  pronounced  in  strumous  chil- 
dren. Ulceration  rarely  occurs.  Hutchinson  in  only  one  or  two  cases  was 
able  to  discover  ulcers  of  distinguishable  size.  Collins '  saw  four  instances, 
all  of  which  commenced  with  opacity  of  the  cornea,  followed  by  intense 
vascularity,  which  extended  over  the  entire  surface  except  at  the  central 
part,  which  ulcerated,  and  in  one  of  the  subjects  perforated.  Caudron2  has 
recorded  examples  presenting  the  appearance  of  pus  in  the  layers  of  the 
cornea ;  and  I  have  seen  in  the  Children's  Hospital  of  this  city,  in  the  eye 
of  a  child  eight  years  of  age,  a  dense  central  opacity  with  a  yellowish 
collection  in  the  anterior  chamber  below,  resembling  an  hypopyon. 

Iritis  and  the  formation  of  synechia?  are  not  uncommon ;  indeed,  Hirsch- 
berg  (foe.  eit.)  thinks  they  are  practically  always  present,  and  that  the  fun- 
dus is  more  frequently  involved  than  is  supposed, — sixteen  times  in  his  one 
hundred  cases.  Not  only  may  posterior  synechia?  form,  but  Schweigger3 
has  reported  a  case  of  interstitial  keratitis  in  which,  owing  to  the  swelling 
of  the  iris,  punctiform  attachments  (anterior  synechia?)  formed  between  it 
and  the  cornea  without  any  perforation  of  the  latter  membrane.  Inflam- 
mation of  the  ciliary  region  is  occasionally  encountered ;  secondary  glau- 
coma and  shrinking  of  the  eyeball  may  follow. 

In  the  course  of  time,  varying  in  accordance  with  the  treatment,  the 
eye  begins  to  clear,  usually  from  the  periphery.  Perfect  recovery  of  the 
transparency  must  be  rare,  but  often  the  remaining  haze  is  so  slight  as  to 
cause  but  little  interference  with  vision.  In  bad  cases  a  dense  central 
opacity  remains,  but  even  this  in  time  may  clear  up  in  a  surprising  man- 
ner. Years  after  an  attack  of  interstitial  keratitis,  minute  vessels,  nearly 
straight,  branching  at  acute  angles  and  short  bends,  may  be  detected  in  the 
cornea.  According  to  Hirschberg,  the  vessel-formation  never  subsides  en- 
tirely, and  with  the  aid  of  a  corneal  loup  he  has  seen  -this  thirteen  years  after 
an  attack.  The  presence  of  these  vessels  and  the  deposits  in  the  retina 
after  the  disease  may  be  utilized  for  the  diagnosis  of  inherited  syphilis. 

The  subjects  of  typical  forms  of  this  disease  often  present  a  remarkable 
combination  of  physical  defects.  The  dwarfed  stature,  the  coarse  flabby 
skin,  the  sunken  nasal  bridge,  the  scars  at  the  angle  of  the  mouth  and  the 
alse  of  the  nose,  the  malformed  permanent  teeth,  in  which  especially  the 
central  incisors  have  vertically  notched  edges  (Hutchinson's  teeth),  indelibly 


1  Eoyal  London  Hospital  Reports,  January,  1887. 

2  Revue  generale  d?Oplitalmologie,  April,  1889. 
8  Archiv  f.  Augenheilkunde,  xvii.  4,  1887. 


LACHRYMAL   APPARATUS,   CONJUNCTIVA,    AND   CORNEA.  115 

stamp  the  inheritance  of  the  patient.  Baker  and  Story  (he.  cit.)  found  this 
character  of  teeth  present  thirty-one  times  among  forty-eight  cases.  The 
presence  of  deafness,  cicatrices  in  the  pharynx,  chronic  periostitis  of  the 
tibia,  and  indurated  post-cervical  and  epitrochlear  lymphatic  glands,  still 
further  emphasize  the  syphilitic  taint. 

Diagnosis. — A  mistake  in  diagnosis  cannot  readily  occur.  The  course 
is  usually  quite  typical,  and  the  associated  symptoms  characteristic.  The 
tension  of  the  ball  and  the  age  of  the  patient  help  to  exclude  primary  glau- 
coma, while  the  history  and  character  of  the  inflammation  differentiate  it  from 
old  corneal  maculas  and  from  the  diffuse  infiltration  of  the  cornea  which  is 
sometimes  seen  as  the  result  of  injury.  The  presence  of  the  minute  straight 
vessels  is  always  good  evidence  of  former  interstitial  keratitis.  These  ves- 
sels must  be  distinguished  from  those  which  remain  after  pannus :  in  the 
latter  they  are  more  superficial  and  pass  into  the  anterior  conjunctival  ves- 
sels, there  are  well-formed  anastomoses,  the  broader  veins  are  accompanied 
by  finer  arteries,  and  there  are  peculiar  ramifications  of  the  smaller  deep 
vessels.  The  vessels  seen  in  corneal  scars  after  ulceration  are  confined  to 
these ;  the  rest  of  the  cornea  is  free. 

Prognosis. — The  duration  of  the  disease  is  always  lengthy ;  from  six 
to  eighteen  mouths  are  usually  consumed  in  the  development  of  its  vai'ious 
stages.  The  second  eye  is  almost  certain  to  be  attacked  in  from  a  few  weeks 
to  two  months ;  in  rare  instances  the  interval  is  many  months,  or  even  a 
year,  and,  according  to  Hirschberg,  may  be  delayed  from  five  to  six  years. 
The  patient  or  his  friends  must  be  warned  of  this  fact.  A  return  to  per- 
fect transparency  is  unusual ;  the  vessel- formation  in  the  cornea  probably 
never  subsides  entirely,  but  even  long-continued  ojtacity  may  often,  in  the 
course  of  time,  markedly  lessen,  and  reasonable  vision  eventually  be  re- 
stored. The  occasional  onset  of  deep-seated  inflammation  in  the  ciliary  re- 
gion, and  the  fact  that,  after  the  cornea  has  cleared,  the  ophthalmoscope  may 
discover  evidences  of  former  choroiditis  or  of  glaucomatous  cupping  of  the 
disk,  must  not  be  forgotten  in  rendering  a  prognosis.  Relapses  are  frequent, 
and,  as  Hirschberg  has  pointed  out,  occur  not  always  of  the  corneal  disease, 
but  in  inflammations  of  the  iris  and  retina.  Abadie 1  and  De  Wecker 2 
consider  the  disease  more  severe  than  it  was  formerly  thought  to  be. 

Treatment. — All  irritating  applications  are  harmful.  Atropine,  to 
maintain  mydriasis,  prevent  iritis,  and  allay  inflammation,  is  to  be  system- 
atically employed  ;  if  the  irritation  is  great,  this  may  be  cautiously  com- 
bined with  cocaine.  Any  high  grade  of  inflammation  calls  for  the  frequent 
use  of  hot  fomentations,  and  tenderness  in  the  ciliary  region  will  bt;  relieved 
by  a  leech  placed  upon  the  temple.  The  eyes  may  be  protected  from  dust 
and  light  by  goggles  or  a  dark  shade.  The  best  general  medication  is  a 
long-continued  course  of  mercury.  Certainly  in  children,  and  probably  in 
all  instances,  the  most  satisfactory  method  of  administration  in  the  early 

1  Soc.  franc;.  d'Ophth.,  1887.  '  Ibid. 
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stages  is  by  inunction, — one  drachm  of  the  ointment  rubbed  into  the  skin 
once  or  twice  a  day,  according  to  the  circumstances.  It  is  a  good  plan  to 
order  the  mercurial  ointment  put  up  in  one-drachm  masses,  thus  securing 
the  inunction  of  a  definite  quantity.  The  usual  precautions  in  regard  to 
changing  the  spots  for  the  rubbings  must  be  observed.  Whenever  slight 
tenderness  of  the  gums  is  apparent,  the  remedy  should  be  discontinued,  and  , 
the  patient  put  upon  a  course  of  iodide  of  potassium.  During  the  adminis- 
tration of  the  inunctions,  cod-liver  oil  may  be  advantageously  exhibited; 
later,  a  long-continued  course  of  bichloride  of  mercury  is  the  most  valuable 
remedy,  and,  as  many  of  the  patients  are  anaemic,  this  is  readily  combined 
with  tincture  of  chloride  of  iron.  A  suspicion  of  malaria  calls  for  qui- 
nine and  arsenic,  and  in  any  event  they  are  useful  adjuvants.  When  all 
irritation  has  subsided,  absorption  of  the  remaining  opacity  is  facilitated  by 
the  use  of  a  salve  of  yellow  oxide  of  mercury,  together  with  massage  of 
the  cornea.  Iridectomy,  if  the  tension  rises  and  glaucoma  threatens,  may 
be  followed  by  excellent  results:  that  it  should  be  employed  for  new 
pupil  when  stubborn  central  opacity  remains  is  manifest.  Any  line  of  tonic 
treatment,  and  due  precaution  in  regard  to  nourishing  diet,  exercise,  and 
healthful  surroundings,  in  short,  all  measures  which  elevate  the  standard  of 
the  sufferer's  general  health,  are  indicated.  Abadie  and  others  have  recom- 
mended that  the  mercury  be  given  in  the  form  of  hypodermic  injections. 
A  trial  of  this  plan  has  not  caused  me  to  abandon  the  older  methods. 

Keratitis  Punctata. — This  affection  is  almost  always  secondary  to 
disease  of  the  iris,  choroid,  or  vitreous,  and  is  characterized  by  a  precipitate 
of  opaque  dots,  generally  arranged  in  a  triangular  manner,  upon  the  pos- 
terior elastic  lamina  of  the  cornea  (Descemet's  membrane).  The  same  name 
is  also  applied  by  some  writers  to  those  cases  in  which  isolated  whitish  spots 
surrounded  by  a  cloudy  area  appear  in  the  parenchyma  of  the  cornea.  The 
disease  is  seen  in  children  before  puberty,  and  is  probably  syphilitic  in 
origin.  Inflammatory  evidences,  the  appearance  in  the  cornea  of  the  white 
dots,  and  the  later  development  of  iritis  with  more  diffuse  corneal  infiltra- 
tion, characterize  the  disease.  Iodide  of  potassium  and  bichloride  of  mer- 
cury are  the  proper  internal  remedies.  A  continued  atropine  mydriasis 
should  be  maintained ;  later,  iridectomy  may  be  required  to  check  the  iritis, 
or  for  optical  purposes. 

Malarial  Keratitis. — Any  form  of  keratitis  may  be  aggravated  and 
sustained  by  the  presence  of  malaria.  The  relation  of  this  cachexia  to  in- 
flammatory diseases  of  the  cornea  has  been  especially  studied  in  this  coun- 
try by  Kipp1  of  Newark.  E.  van  Milligan2  has  described  an  essential 
form  of  keratitis  in  association  with  intermittent  fever  similar  to  the  kera- 


1  Transactions  of  the  American  Ophthalmological  Society,  1889. 

2  Centralblatt  f.  prakt.  Augenheilkunde,  1888. 
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titis  dendritica  of  Hock,  Grut,  and  Emmert.  This  appears  as  a  super- 
ficial erosion  of  the  cornea,  with  local  pain,  photophobia,  pericorneal  injec- 
tion, and  anaesthesia,  together  with  the  evidence  of  malaria  in  the  spleen 
etc.  Milligan's  cases  occurred  in  adults.  In  Kipp's  cases  the  disease  was 
observed  chiefly  in  persons  between  twenty  and  fifty  years  of  age ;  five  oc- 
curred in  persons  under  five  years,  and  one  in  a  nursing  baby  whose  mother 
had  intermittent  fever.  The  treatment  of  such  cases,  in  addition  to  local 
sedative  measures,  resolves  itself  into  the  management  of  the  malaria  which 
is  their  cause. 

Herpes  Corner.1— In  herpes  zoster  of  the  first  division  of  the  tri- 
facial, the  eye  may  become  affected,  especially  if  the  eruption  occur  upon  the 
parts  supplied  by  the  nasal  branch.  The  pain  and  swelling  of  the  affected 
area  are  so  great  as  often  to  resemble  erysipelas,  and  ulceration  of  the  cornea 
and  iritis  develop.  Herpes  zoster  ophthalmicus  prevails  for  the  most  part 
among  adults,  but,  as  Horner  has  pointed  out,  the  cornea  may  also  suffer  in 
connection  with  herpes  labialis  when  this  appears  in  childhood. 

Symptoms. — The  disease  begins  with  a  series  of  transparent  vesicles 
upon  the  cornea,  mostly  near  its  margin,  with  pain  and  marked  lachryma- 
tion.  After  a  time  the  vesicles  burst,  and  an  irregular  area  of  corneal 
opacity  remains.  Iritis  may  occur.  The  disease  is  slow  in  progress,  and, 
after  recovery,  opacities  remain.  Horner  observed  the  disorder  in  con- 
junction with  labial  herpes  associated  with  pneumonia,  bronchitis,  and 
catarrhal  conditions  of  the  respiratory  tract. 

Treatment. — This  consists  in  relieving  the  general  condition,  together 
with  the  local  application  of  atropine  and  antiseptic  washes. 

Conical  Cornea  (Keratoconus). — This  consists  in  a  cone-shaped 
bulging  forward  of  the  cornea,  and  is  rarely  congenital.  It  is  mostly  seen 
in  young  women,  and  usually  does  not  develop  until  after  the  age  of  fifteen. 
Exhausting  illness  and  especially  chronic  dyspepsia  have  been  assigned  as 
exciting  causes,  the  immediate  cause  being  a  disturbance  in  the  relation  of 
the  intraocular  pressure  to  the  resistance  of  the  cornea.  The  eye  becomes 
myopic  and  highly  astigmatic.  Although  cylindrical  lenses  may  not  avail 
in  advanced  cases,  certainly,  as  Thomson 2  and  Wallace3  of  this  city  have 
well  shown,  in  some  instances  their  employment  increases  markedly  the 
visual  acuity.  If  the  apex  of  the  cone  appears  to  be  thinning,  the  use  of  a 
weak  solution  of  sulphate  of  eserine  and  of  a  pressure-bandage  is  indicated. 
Iridectomy  and  the  substitution  for  the  apex  of  the  cone  of  a  contracting 
cicatrix  are  the  operative  measures  which  have  been  employed. 


1  This  term  is  often,  as  Horner  observes,  incorrectly  used  as  synonymous  with  phlyc- 
tenular keratitis. 

2  Transactions  of  the  American  Ophthalmological  Society,  1874. 
*  University  Medical  Magazine,  January,  1889. 


Hg  AFFECTIONS   OF   THE   EYELIDS, 

Buphthalmos. — Synonymes. — Hydrophthalmos  congenitus,  Kerato- 
globus,  Megalocornea,  Glaucoma  congenitum. 

In  this  rare  affection  there  is  a  slow  but  progressive  enlargement  of  the 
eye  in  all  its  diameters;  the  cornea  is  flattened,  and  the  anterior  chamber 
much  deepened ;  the  tension  is  raised.  In  the  course  of  time  the  cornea 
may  become  cloudy,  although  this  participation  is  not  always  present.  The 
affection  appears  at  birth  or  shortly  afterwards,  and  its  incipient  stages 
are  believed  to  be  intra-uterine.  The  precise  cause  is  not  accurately  deter- 
mined ;  it  has  been  ascribed  to  an  intra-uterine  irido-keratitis  with  increased 
intraocular  tension, — in  other  words,  a  form  of  congenital  glaucoma.  In 
megalophthalmic  eyes,  according  to  M.  Durr,1  the  oblique  muscles  present 
a  greater  obliquity  than  is  ordinarily  the  case,  and  produce  a  noticeable 
compression  upon  the  emergent  veins.  The  prognosis  is  unfavorable :  the 
affection  usually  progresses  to  blindness.  Eserine  and  iridectomy  are 
recommended  methods  of  treatment. 

Aecus  Senilis,  or  a  circle  of  fatty  degeneration  just  within  the  margin 
of  the  cornea,  is,  as  its  name  implies,  almost  invariably  found  in  old  per- 
sons. Occasionally,  however,  a  genuine  example  of  this  affection  appears 
to  have  been  noted  in  children.  H.  F.  Hansell2  reports  an  instance  in  a 
mulatto  boy  three  and  a  half  years  of  age,  resembling  in  all  particulars  the 
arcus  of  adult  life.  Canton 3  doubts  whether  this  has  ever  been  seen  at 
birth,  and  thinks  it  likely  that  instances  so  reported  have  been  due  to  arci- 
form  opacity  the  result  of  ulceration.     The  affection  requires  no  treatment. 

Tumors  of  the  Cornea. — These  are  very  rare,  and  include  such 
growths  as  develop  from  the  epithelium,  as  epithelioma,  or  invade  it  by 
extension  from  neighboring  tissues,  as  sarcoma.  Benson 4  has  reported  an 
instance  of  fibroma  of  the  cornea  in  a  girl  aged  nineteen. 

Dermoid  tumor  occurs  as  a  firm,  hemispherical,  yellowish-white  growth 
lying  partly  upon  the  cornea  and  partly  upon  the  conjunctiva.  The  apex, 
often  paler  than  the  rest  of  the  growth,  is  covered  with  short  hairs.  These, 
however,  occasionally  grow  to  an  unusual  length,  as  in  Wardrop's5  case, 
where  they  protruded  through  the  fissure  of  the  lids  and  hung  down  upon 
the  cheeks.  If  undisturbed,  the  tumor  may  slowly  enlarge ;  and  Graefe  has 
recorded  one  instance  where  the  size  of  a  walnut  was  attained.  Bilateral 
dermoids  have  been  recorded,  as  in  "Wallenberg's6  patient,  a  child  of  eight 
years,  the  point  of  origin  being  the  conjunctiva  in  the  neighborhood  of  the 
external  rectus.     It  is  a  congenital  growth,  and  is  sometimes  associated  with 

1  Annales  d'Oculistique,  July  and  August,  1888. 

2  Medical  News,  April  4,  1885. 
8  Quoted  by  Hansell,  loc.  cit. 

4  Ophthalmic  Keview,  1887,  p.  5. 

6  Essays  on  the  Morbid  Anatomy  of  the  Human  Eye,  Edinburgh,  1808. 

6  Inaug.  Diss.,  Konigsberg,  1889,  Schmidt's  Jahrbucher,  No.  10,  1889. 


PLATE   I. 
Fio.  14. 


Micro-Photogkaph  from  a  Section  op  Dermoid  Tumor  of  the  Cornea,  showing 
the  General  Structure. 


Pig.  15. 


Micro-Photograph  from  the  same  Section,  more  highly  magnified. 
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other  anomalies  of  the  lid  and  eyes.    PicquS l  has  collected  ninety-four  cases 
of  dermoid  tumors  of  the  cornea  and  conjunctiva,  eighty-five  of  which  were 
observed  in  human  eyes.    These  dermoids  have 
been  ascribed  by  Van  Duyse  to  the  remains  FlG-  13- 

of  amniotic  adhesions ;  but  Picque,  basing  his 
view  upon  the  fact  that  the  structure  of  the 
growths  very  often  agrees  with  that  of  the  lid- 
border,  thinks  they  result  from  the  coalescence 
of  the  eyelids  in  such  a  way  that  at  the  mo- 
ment of  separation  one  lid  attracts  to  itself  a 
portion  of  the  other. 

Microscopically,  the  growth  represents  the  De«a°i<i  tumor  of  the  comea. 
structure  of  the  skin  and  its  appendages.    The  <PhiladelPhia  "™^ 

presence  of  striped  muscle-fibre  and  acinous  glands  analogous  to  those  in  the 
conjunctiva  has  been  described  in  dermoid  tumors  growing  from  the  caruncle.2 

Congenital  Anomalies  op  the  Cornea.— Microphthalmos  is  that 
condition  in  which  the  entire  eye  remains  in  a  more  or  less  rudimentary 
state,  and  in  which  the  cornea  is  too  small  in  all  its  diameters.  Pure  cases 
of  microphthalmos,  according  to  Manz,  are  among  the  greatest  of  rarities ; 
usually  one  or  other  of  the  component  portions  of  the  globe  is  wanting. 
Numerous  theories  have  been  expressed  in  regard  to  the  etiology, — retarded 
growth  of  the  cerebellum  (Kundrat),  incomplete  closure  of  the  fcetal  ocular 
cleft  (Arlt),  foetal  illness  in  orbita  (Wedl  and  Boch),  intra-uterine  sclero- 
chorio-retinitis  (Deutschmann).  This  affection  has  also  been  ascribed  to  the 
influence  of  heredity. 

Megalophthalmos  has  been  described  on  page  118. 

Sclerophthalmia  is  that  condition  in  which  the  opacity  of  the  sclerotic 
encroaches  upon  the  cornea  in  such  a  manner  that  only  the  central  portion 
remains  transparent.  It  is  due  to  an  imperfect  differentiation  of  the  cornea 
and  sclera  at  an  early  period  of  fcetal  life. 

Congenital  opacities  of  the  cornea  are  seen  either  in  the  form  of  milky 
spots  which  may  clear  up  in  later  life,  or  as  dense  leucomas.  They  are  due 
either  to  intra-uterine  inflammation  or  to  an  arrest  of  development. 

Congenital  staphyloma  of  the  cornea  appears  in  the  form  of  a  true 
staphyloma,  and  is  a  rare  affection.  The  abnormality  depends  not  so  much 
upon  a  malformation,  or  an  arrest  of  development,  as  upon  a  fcetal  inflam- 
mation which,  according  to  Pincus,3  takes  place  in  the  second  half  of  fcetal 
life.  Heredity  probably  plays  some  rdh  in  this  and  similar  affections  of 
the  cornea.  Bernheimer  has  seen  congenital  staphyloma  of  the  cornea  asso- 
ciated with  dermoid  formation. 

1  Anomalies  de  Developpement  et  Maladies  congenitales  du  Globe  de  l'CEil,  Paris, 
1886. 

2  Wallenberg,  loc.  cit. 

8  Beitrag  zur  Lehre  vom  Staphyloma  Corneas  Congenitum,  Inaug.  Dissert.,  Konigs- 
berg,  1887. 
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Anophthalmia,  oe  Congenital  Absence  of  the  Eyeball. — 
Although  this  and  other  congenital  anomalies  of  the  globe  of  the  eye,  con- 
sidered as  a  whole,  may  not  always  be  connected  with  orbital  abnormality, 
they  are  sometimes  so  related,  and  may  therefore  be  conveniently  classed  in 
this  place.  Collins1  has  gathered  the  details  of  all  the  cases  of  this  affec- 
tion that  have  been  published.  They  number  thirty  bilateral  and  twelve 
monolateral  instances,2  of  which  there  were  post-mortem  examinations  in 
nine.  As  to  the  primary  cause,  neither  hereditary  influences  nor  consan- 
guinity of  the  parents  existed  in  a  large  majority  of  the  cases.  There  was 
a  maternal  impression  of  fright  in  a  number  of  the  cases,  and  Collins  is 
inclined  to  allow  this  as  a  possible  cause.  However  well  the  appendages 
of  the  globe  are  developed,  no  trace  of  the  globe  itself  is  usually  to  be 
found,  and  the  defect  seems  due  to  an  early  developmental  cessation,  the 
primary  optic  vesicle  failing  to  bud  from  the  anterior  primary  encephalic 
vesicle.  Ten  cases  are  reported  as  dying  within  two  months  from  birth, 
and  bodily  and  mental  defects  were  more  or  less  frequent. 

Cryptophthalmus,  a  congenital  union  of  the  eyelids,  usually  over 
imperfect  eyes. — In  this  defect3  the  developmental  failure  seems  to  be 
arrested  at  the  formation  of  the  lens :  the  lids,  conjunctival  sacs,  etc.,  are 
wanting  or  are  malformed. 

1  London  Ophthalmic  Hospital  Reports,  vol.  xi.  p.  429. 

2  Several  other  cases  have  since  been  reported  :  see  Ann.  Univ.  Med.  Sci.,  1889. 

3  Studied  by  Hocquart,  Arch.  d'Oph.,  vol.  i.  p.  289. 
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Microphthalmos,  or  Abnormal  Smallness  of  the  Eyeball. — 
This  abnormality  is  not  infrequently  coincident  with  unusual  smallness  of 
the.  head,  or  defective  cerebral  and  mental  development,  and  is  still  more 
commonly  associated  with  such  imperfections  as  cataract,  nystagmus,  stra- 
bismus, corneal,  retinal,  or  nerve  disease,  subnormality  of  vision,  and  even 
blindness.  Deutschmann  thinks  the  cause  of  these  anomalies  is  to  be 
sought  in  ftetal  inflammatory  processes ;  Hesse 1  inclines  to  Arlt's  theory 
of  a  non-closure  of  the  optic  cleft ;  Kundrat  supposes  a  cerebellar  failure 
of  development ;  and  Becker  concludes  that  there  was  a  failure  of  the  ecto- 
dermal invagination.  It  is,  of  course,  only  in  the  case  of  the  cataractous 
complication  that  any  therapeutical  or  surgical  procedure  promises  to  be  an 
advantage.  When  it  is  certain  that  a  functional  retina  and  nerve  exist,  the 
cataract  should  be  needled  as  early  as  possible, — before  vision  has  been  lost 
or  deteriorated,  and  before  nystagmus  and  squint  have  become  fixed  habits. 

Cyclopia. — Fusion  of  the  two  orbits  into  a  single  cavity  in  the  median 
line  of  the  forehead,  with  misformed  and  functionless  remains  of  one  or 
both  globes,  is  a  rare  vice  of  development. 

Congenital  Abnormalities  of  the  Orbital  Walls. — These  are 
usually  the  result  of  a  general  asymmetry  of  the  head,  and  may  be  so  ex- 
treme as  to  interfere  with  the  development  of  the  eye.  In  some  cases  the 
fissures  are  abnormally  placed,  confluent,  or  constricted,  and  cases  have  been 
reported  wherein  the  optic  foramen  was  wanting.  Failure  in  the  lamina 
cribrosa  or  upper  part  of  the  orbital  wall  may  result  in  a  cerebral  hernia 
into  the  orbit,  the  sac  being  composed  of  the  dura  mater. 

Acquired  Anomalies  of  the  Orbit. — These  may  arise  from  osteo- 
matous  and  other  tumors,  from  tuberculous  disease,  or  from  hereditary 
syphilis  of  the  walls  of  the  orbit.  The  symptoms  of  osteoma  will  depend 
upon  the  position  of  the  neoplasm.  If  it  attain  a  considerable  size,  the 
globe  will  be  pushed  either  forward  or  to  one  side,  and,  if  the  pressure 
upon  the  globe  become  so  great  that  the  circulation  and  function  of  the  eye 
are  hindered,  visual  failure  consequent  upon  atrophy  will  speedily  follow. 
This  is  especially  true  when  the  tumor  extends  towards  or  about  the  optic 
foramen.  From  the  uncertainty  as  to  the  diagnosis  and  the  impossibility 
of  any  therapeutic  measures  except  surgical  ones,  it  follows  that  blindness 
usually  precedes  enucleation,  just  as  enucleation  must  precede  removal  of 
the  tumor. 

In  reference  to  Orbital  tuberculosis,  the  coexistence  of  foci  of  tubercular 
deposits  or  processes  elsewhere  should  lead  to  the  earliest  possible  diagnosis 
of  the  retrobulbar  affection.  When  the  diagnosis  is  certain,  no  delay  must 
be  allowed,  and  complete  surgical  removal  of  every  infected  tissue  is  neces- 
sary to  avoid  what  is  not  infrequently  a  sequel  of  delay, — thrombo-phlebitis 
of  the  orbital  veins,  and  meningitis. 

Syphilitic  disease  of  the  orbital  walls  has  been  rarely  observed.     The 

1  Graefe's  Archiv,  Bd.  xxxiv.  Heft  3. 
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well-known  general  symptoms  of  syphilis  should,  in  case  of  ocular  affections 
of  this  kind,  lead  one  to  the  diagnosis.  ^  ^ 

Fig.  1. 


Antero-Posterior  Vertical  Section 
through  the  Globe  and  Orbit.— a,  b,  su- 
perior and  inferior  conjunctival  cul-de-sacs ; 

c,  adipose  and  other  tissues  of  the  orbit; 

d,  tendons  of  the  external  ocular  muscles. 


Frontal  Section  of  the  Eye  and  Orbit.— o,  exter- 
nal rectus  muscle ;  b,  internal  rectus ;  e,  superior  rectus; 
d,  inferior  rectus;  e,  superior  oblique;/,  inferior  ob- 
lique; g,  levator  palpebrse;  A,  supra-orbital  nerve;  »', 
lachrymal  gland;  ft,  infra-orbital  nerve;  I,  temporal 
muscle. 


To  aid  in  a  more  exact  comprehension  of  the  relations  of  the  orbital  walls 
and  the  contents  of  the  orbit,  three  illustrations  are  inserted,  the  first  (Fig.  1) 


Schematic  Section  of  the  Globe  of  the  Eye.— a,  cornea ;  6,  iris ;  c,  ciliary  body ; 
d,  crystalline  lens ;  e,  sclerotic ;  /,  choroid ;  g,  retina ;  A,  optic  nerve. 

showing  a  perpendicular  median  section  through  the  globe  and  orbit  from 
before  backward;  the  second  (Fig.  2),  a  similar  section  made  laterally; 
and  the  third  (Fig.  3),  a  schematic  section  of  the  globe  of  the  eye. 
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Tumors  and  Cysts  of  the  Orbit. — These  in  children  are  far 
frequent  than  in  adults,  and  consist,  so  far  as  tumors  are  concerned,  almost 
exclusively  of  sarcomata.  Cases  of  metastatic  myxo-sarcomata  and  of  cere- 
bral sarcomata  growing  into  the  orbit  have  been  reported,  also  echinococcus 
and  cysticercus  cysts.  The  symptoms  will  depend  upon  the  location  and 
growth  of  the  tumor.  Exophthalmus  and  papillitis  are  the  more  probable 
ones,  and,  where  they  are  not  too  deeply  located,  prompt  surgical  inter- 
ference may  save  the  eye. 

Vascular  Diseases  op  the  Orbit. — These  in  the  young  are  rare 
affections,  and  almost  without  exception  secondary  to  traumatism,  to  con- 
cussion of  the  brain,  or  to  wasting  diseases.  Orbital  aneurism  following 
some  injury  will  produce  pulsating  exophthalmus,  and  ligation  of  the  carotid 
may  become  necessary.  Venous  thrombosis  with  septic  infection  is  rare 
and  of  difficult  diagnosis.  The  exophthalmus  of  exophthalmic  goitre  may 
be  classed  among  vascular  affections,  but  the  local  abnormality  requires  no 
attempt  at  local  therapeutics. 

Orbital  Cellulitis. — This  severe  affection  may  occur  in  the  young 
as  a  result  of  traumatism,  following  surgical  operation,  secondary  to  septic 
phlebitis,  or  accompanying  panophthalmitis.  There  will  be  exophthalmus, 
inflammatory  swelling  of  the  lids,  pain,  etc.  Unless  the  products  of  inflam- 
mation find  an  outlet,  the  pressure  upon  the  globe  may  endanger  its  func- 
tion or  existence,  so  that  upon  any  indication  of  a  pointing  of  the  abscess  it 
should  be  carefully  but  speedily  evacuated.  In  lancing  Tenon's  capsule  or 
the  cedematous  lids,  caution  is  requisite  not  to  injure  the  globe.  The  eye 
should  be  kept  dressed  with  hot  bichloride  dressings,  frequently  renewed, 
and  the  patient's  general  strength  supported  by  the  free  administration  of 
tonics,  a  liberal  diet,  etc.,  while  the  kidneys,  skin,  and  bowels  should  be  kept 

active. 

DISEASES   OP   THE   SCLEROTIC. 

The  only  primary  or  idiopathic  disease  of  the  sclerotic  is  scleritis  or 
episcleritis,  and  this,  infrequent  in  adults,  is  yet  more  so  in  the  young.  Per- 
haps it  is  most  commonly  met  with  accompanying  keratitis  scrofulosa  (in- 
herited syphilis)  with  conjunctivitis  lymphatica  (Arlt),  and  is  often  mistaken 
for  phlyctenular  conjunctivitis.  Iritis  and  cyclitis  are  rarely,  if  ever,  seen 
in  these  cases,  unless  of  traumatic  origin.  Scleritis  and  episcleritis  begin 
with  a  localized  focus  of  congestion  near  the  corneal  margin.  The  inflam- 
mation is  differentiated  from  conjunctival  affections  by  making  traction  upon 
the  conjunctiva  or  lid,  and  the  violet-red,  inflamed  structures  are  seen  to  be 
beneath  the  normal  conjunctiva.  The  affection  shows  a  curious  tendency  to 
change  its  location  and  move  circle-wise  about  the  cornea,  the  former  seat 
becoming  normal  as  the  advance  is  made  to  a  new  position.  There  is  little 
pain,  but  tenderness  to  the  touch.  The  greatest  danger  consists  in  the 
liability  of  implication  of  other  organs, — the  cornea,  iris,  and  ciliary  body, 
—and  to  avoid  this  the  treatment  should  be  prompt.  It  is  better  to  pre- 
vent the  irritation  arising  from  the  functional  activity  of  the  iris  and  ciliary 
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muscle  by  using  a  mydriatic  solution  of  atropine,  without  a  bandage.  This 
will  usually  serve  to  cut  short  the  affection.  But  it  will  commonly  be  found 
that  these  children  have  some  systemic  dyscrasia,  and  if  syphilitic  or  scrof- 
ulous taint  exists,  or  if  there  is  other  evidence  of  defective  nourishment, 
special  emphasis  should  be  laid  upon  the  correction  of  these  things.  With 
coincident  or  resultant  iritis,  cyclitis,  or  keratitis  the  same  treatment  is 
almost  entirely  directed  to  the  important  structures  threatened. 

DISEASES  OP  THE   IRIS  AND   CILIARY  BODY. 
Coloboma  of  the  Iris. — Congenital  defects  of  the  iris  from  develop- 
mental failure  are  occasionally  met  with,  and  such  gaps  or  breaks  in  its 
continuity  do  not  usually  interfere  with  good  vision,  unless  they  extensively 
involve  the  choroid.     They  are  beyond  operative  treatment. 

Persistence  of  the  Pupillary  Membrane. — De  Wecker  and 
Landolt,1  Collins2  and  "Wickerkiewicz,3  have  described  this  congenital 
anomaly,  consisting  of  fibrillar  bands  or  filaments  stretching  across  the 

pupillary  area  and  inserted  into  the 
anterior  surface  of  the  iris.  It  is 
chiefly  of  importance  from  the  fact 
that  it  might  be  mistaken  for  syne- 
chise  or  old  iritic  affection.  Vision 
is  slightly  impaired.  An  illustration 
of  this  interesting  remnant  of  foetal 
ocular  life  is  given  in  the  accompany- 
ing cut  (Fig.  4). 

CORECTOPIA,  OR  DISPLACEMENT 

of  the  Pupil. — In  many  cases  the 
pupil  is  congenitally  misplaced,  so 
that  it  is  not  accurately  behind  the 
centre  of  the  cornea  nor  in  front  of  the  lens.  In  rare  instances  this  ectopia 
is  so  great  as  to  become  a  source  of  imperfect  vision  and  of  unsightliness. 
As  a  consequence  of  traumatism  and  of  operations  upon  the  cornea,  the  pupil 
may  likewise  be  drawn  to  one  side,  greatly  distorted,  or  even  obliterated. 
In  such  cases  an  artificial  pupil  or  an  optical  iridectomy  is  advisable,  though 
the  results  are  often  unsatisfactory. 

Iritis  and  Irido-Cyclitis. — The  iris  and  the  ciliary  body  are  in  the 
young  exceptionally  exempt  from  acute  or  primary  inflammations.  Almost 
the  only  exception  to  this  rule  is  the  rare  iritis  of  hereditary  syphilis  and 
of  tubercle,  and  in  such  cases  the  existence  of  other  symptoms  will  be  suffi- 
ciently pronounced  to  give  the  clue  for  diagnosis.  The  choroid  is  almost 
certain  to  be  implicated  iu  the  inflammatory  process,  and  the  existence  of 
the  eye  itself  greatly  endangered.     The  somewhat  obscure  form  of  iritis 

1  Traite  complet,  tome  ii.  p.  381. 

2  Royal  London  Ophthalmic  Hospital  Reports,  July,  1888. 

3  Graefe's  Archiv,  Band  xxxiv.,  Abth.  4. 
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called  serous  iritis,  or  irido-choroiditis  serosa  (the  keratitis  prsecipitata  of 
Arlt,  and  aquo-capsulitis  or  punctate  keratitis  of  the  older  writers),  is  occa- 
sionally observed  in  the  young.  There  is  little  or  no  tendency  to  plastic  ex- 
udation, and  the  chief  signs  consist  in  minute  punctate  flecks  upon  Descemet's 
membrane,  turbidity  of  the  aqueous,  increased  tension,  impaired  vision,  pain, 
and  a  sluggish,  somewhat  contracted  pupil.  To  these  symptoms  Horner  adds 
hyperemia  of  the  papilla  and  fulness  and  tortuosity  of  the  circumpapillary 
retinal  veins.  The  affection  is  usually  a  product  of  some  systemic  dyscrasia, 
occurring  most  frequently  in  girls  approaching  puberty,  in  the  scrofulous, 
the  anaemic,  etc.  The  general  indications  for  treatment  will  therefore  de- 
pend upon  counteracting  the  systemic  abnormalism.  If  the  pressure  in  the 
anterior  chamber  becomes  so  great  that  atropine  does  uot  produce  mydriasis 
(the  pressure  preventing  its  absorption),  paracentesis  is  urgently  indicated. 
The  incision  should  be  made  with  a  needle,  and  sudden  or  extensive  drain- 
age carefully  avoided.  This  may  be  repeated  as  often  as  the  tension  or  pain 
again  becomes  extreme.  Moderate  catharsis,  diuresis,  and,  in  severe  cases, 
artificial  diaphoresis  (by  pilocarpine)  are  advisable. 

Septic  or  metastatic  irido-cyclitis  may  arise  in  infants,  and  has  been  called 
puerperal  panophthalmitis.  It  is  almost  absolutely  fatal,  and  is  properly  to 
be  classified  as  an  embolic  or  suppurative  choroiditis. 

Horner  observed  one  case  of  tuberculosis  of  the  his  in  four  thousand  cases. 
Plastic  iritis,  common  iu  adults,  is  of  great  rarity  in  children,  and,  when 
it  exists,  is  secondary  to  traumatism  or  affections  of  the  cornea  or  other 
neighboring  tissues. 

As  regards  the  treatment  of  iritis,  there  are  few  exceptions  to  the  rule 
that- it  is  of  primal  importance  to  prevent  adhesions  of  the  iris  to  the  lens- 
capsule,  or,  if  they  have  already  formed,  to  break  them  up.  For  this  pur- 
pose atropine-instillations  are  demanded.  Should  these  not  succeed,  or  if 
persistent  atropinization  produce  local  or  general  irritation,  mercury  by  the 
mouth  or  by  inunction  may  be  pushed  until  found  useless  or  no  longer 
advisable.  We  must  not  neglect  to  be  on  the  lookout  for  possible  atropine- 
poisoning  in  certain  idiosyncrasies. 

Glaucoma.— This  is  a  disease  characterized  by  abnormal  increase  of 
intraocular  tension  or  pressure,  and,  though  occurring  extremely  rarely  in 
children,  a  few  cases  have  been  met  with,  and  a  mention  of  the  fact  may  be 
made  here.  The  diagnosis  depends  principally  upon  the  tadus  eruditus,  a 
sensation  of  unusual  hardness  being  imparted  when  the  globe  is  delicately 
palpated  by  the  fingers.  When  this  excess  of  tension  has  reached  a  con- 
siderable degree,  there  will  be  pain  of  the  eyeball,  radiating  to  deeper  parts, 
anaesthesia  of  the  cornea,  dilatation  of  the  pupil,  a  shallow  anterior  chamber, 
etc.,  and,  with  the  ophthalmoscope,  a  cupped  disk.  The  etiologyof  the 
affection  is  obscure.  The  treatment  consists  first  in  repeated  instillations  of 
a  solution  of  salicylate  of  eserin?  (gr.  £-|  ad  gi).  When  this  has  been 
proved  to  give  no  relief,  a  broad,  large  iridectomy  should  be  made  at  the 
superior  part  of  the  iris. 
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DISEASES   OP   THE   VITKEOUS. 

Persistent  hyaloid  artery  is  almost  the  only  abnormality  of  the  vitreous 
in  children,  and  that  needs  but  a  mere  mention,  since  the  anomaly  admits  of 
no  treatment.  Indeed,  in  the  majority  of  cases  it  does  not  greatly  interfere 
with  the  visual  function,  and  is  more  an  ophthalmological  curiosity  than 
a  disease.-  Ophthalmoscopically  it  appears  as  a  translucent  mobile  fibril 
extending  from  the  central  artery  of  the  retina,  or  from  a  branch  of  the  same, 
through  the  vitreous  to  the  posterior  capsule  of  the  lens.  It  is  the  remnant 
of  the  artery  which  in  foetal  life  nourished  the  lens  and  capsule. 

DISEASES   OP   THE   LENS. 

The  diseases  of  the  crystalline  lens  consist  in  defects  of  form, — colo- 
bomse,  etc., — defects  of  position, — luxation, — and  defects  of  transparency,  or 
cataract.  The  lens,  not  being  nourished  by  blood,  and  being  without  nerves, 
is  not  subject  to  true  inflammatory  action. 

Defects  of  Form. — These  are,  of  course,  congenital,  and,  as  the  re- 
sultant impairment  of  vision  is  usually  slight,  and  the  condition  itself 
is  not  remediable  by  operation,  except  by  extraction  of  the  lens,  it  follows 
that  but  a  passing  mention  is  required.  Several  cases  of  asymmetry  of  the 
lens,  of  coloboma,  etc.,  have  been  reported,  caused  by  developmental  defect 
either  of  the  ligament  of  the  lens  or  of  the  lens  itself.  The  condition 
called  anterior  lenticonus  or  crystallooonus  consists  in  a  (transparent)  pyram- 
idal exaggeration  of  curvature  of  the  anterior  portion  of  the  lens,  the 
anterior  chamber  thus  being  more  shallow  and  partially  filled  by  the  lens. 
The  obverse  of  this  condition  may  sometimes  exist,  and  is  called  posterior 
lenticonus. 

Defects  of  Position. — The  lens  may  be  congenitally  displaced,  and 
this  class  of  positional  defects  is  called  ectopia,  lentis.  It  is  usually  sym- 
metrical, and  a  noteworthy  peculiarity  is  that  the  displacement  is  generally 
upward,  or  upward  and  inward.  It  is  more  rarely  laterally  displaced, 
and -never  directly  downward.     An  illustration  is  appended  of  a  case  of 

Pia.  5. 


symmetrical  ectopia  lentis  that  was  recorded  some  years  ago.1  (Fig.  5.) 
The  direct  cause  of  the  abnormality  is  doubtless  some  imperfection  in  the 
insertion  or  inequality  of  the  length  of  the  fibres  of  the  lenticular  liga- 

1  Trans.  Amer.  Ophthalmol.  Soc,  reported  by  Dr.  W.  S.  Little,  1888. 
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raent  or  zonule  of  Zinn.  Indirectly  the  influence  of  heredity  is  clearly 
manifest  as  an  etiological  factor.  In  a  large  majority  of  the  cases  the 
lens  remains  transparent  or  semi-transparent.  If  the  ectopia  is  consid- 
erable in  extent,  the  iris  may  be  distinctly  seen  to  be  pushed  forward  by 
the  lens-edge,  and  that  part  of  the  iris  that  is  unsupported  by  the  lens  ex- 
hibits a  tremulousness  with  jar  or  motion  of  the  globe.  The  disturbance 
of  vision  will  depend  entirely  upon  the  extent  and  the  kind  of  the  mal- 
position. Visual  acuity  will  usually  be  improved  by  high  refractive  lenses, 
concave  if  the  crystalline  lens  be  used  as  a  part  of  the  dioptric  system,  con- 
vex if  the  functional  part  of  the  system  be  aphakial.  All  the  cases  we  have 
seen  have  been  practically  aphakial,  the  lenses  being  too  far  removed  from 
the  axis  of  vision  to  be  useful  in  seeing.  Sometimes  the  lens  is  not  station- 
ary, but,  owing  to  a  lax  zonule,  moves  with  or  follows  motions  of  the  eye- 
ball or  head.  Cases  have  been  reported  wherein  the  lens  still  in  its  capsule 
has  passed  through  the  pupil.  In  such  instances  the  operation  of  extraction 
is  clearly  indicated.  An  abnormal  position  of  the  pupil  may  sometimes  exist, 
and  create  much  the  same  result  as  an  abnormal  position  of  the  lens.  This 
pupillary  anomaly  may  be  congenital  or  traumatic, — ectopia  pupillaris  con- 
genita seu  traumatica, — and  the  treatment  by  operation,  if  any  be  advisable, 
will  depend  upon  many  varying  circumstances. 

Acquired  abnormalism  of  position  of  the  lens  is  usually  caused  by  blows, 
concussion,  or  injuries  of  the  eyeball  or  head,  and  is  called  luxation  or  dis- 
location.1 When  the  displacement  is  only  slight,  it  is  called  subluxation. 
The  immediate  possibility  of  luxation  depends  upon  a  rupture  of  the  lens- 
ligament  or  capsule,  so  that  the  lens  usually  becomes  cataractous,  either 
slowly  or  quickly,  from  defective  nutrition,  or  from  the  admission  of  the 
aqueous  or  vitreous  humor  to  its  substance,  causing  molecular  and  chemical 
changes  that  destroy  transparency.  When  the  dislocated  lens  is  in  the 
vitreous  chamber,  its  extraction  becomes  impossible.  In  such  cases,  acting, 
as  it  does,  as  a  foreign  body,  the  accident  may  be  followed  by  symptoms  of 
irritation  and  glaucoma,  that  may  necessitate  the  enucleation  of  the  globe. 
Where  the  luxation  is  into  the  anterior  chamber,  the  prevention  of  such 
symptoms  by  means  of  a  prompt  extraction  is  strongly  indicated.  In  this 
position,  or  when  but  partially  so  misplaced  and  held  in  position  by  the  iris, 
the  abnormal  position  of  the  lens,  if  still  transparent,  may  be  diagnosticated 
by  the  aid  of  the  ophthalmoscopic  mirror  and  from  the  peculiar  position  or 
configuration  of  the  iris.  When  the  lens  has  become  cataractous,  its  posi- 
tion is  easily  recognized.  In  this  connection  consult  also  the  section  on 
M-ounds  and  injuries  of  the  eye,  also  that  on  traumatic  cataract,  and  on 
extraction  of  cataract. 

Defects  of  Transparency, — Cataract. — Cataract  may  be  either 
congenital  or  acquired ;  partial  (the  entire  lens  not  affected)  or  complete ; 

1  It  hardly  needs  mention  that  the  lens  may  also  be  dislocated  by  intraocular  growths 
pushing  the  lens  out  of  position  or  rupturing  its  ligament,  or  by  such  changes  in  the  globe 
as  staphyloma,  retro-ocular  tumor,  buphthalmos,  etc.,  that  also  rupture  the  zonula. 
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bard  or  soft ;  capsular  (the  capsule  deficient  only  in  transparency)  or  len- 
ticular; central  or  peripheral;  anterior  or  posterior;  traumatic  or  patho- 
logical, etc. 

The  diagnosis  of  cataract  is  a  simple  and  easy  procedure,  effected  by 
the  aid  of  reflected  and  of  transmitted  light.  The  pupil  should  be  di- 
lated by  a  drop  or  two  of  cocaine  solution  (gr.  vi  ad  gi)  instilled  ten  min- 
utes prior  to  the  examination,  whereby  a  larger  part  of  the  lens  is  brought 
into  view.  By  placing  the  patient  so  that  the  source  of  light  is  behind  and 
at  one  side  of  the  head,  the  light  is  reflected  into  the  pupil  by  a  twelve-inch- 
focus  ophthalmoscopic  mirror,  through  a  central  perforation  of  which  the  eye 
is  observed.  If  in  place  of  the  usual  reddish  glow  of  the  fundus-reflection 
the  entire  pupillary  area  is  (lark  or  neutral-colored,  we  conclude — the  cornea 
and  remaining  ocular  media  being  supposed  to  be  clear — that  complete  cata- 
ract is  present.  If  the  crimson  fundus-reflex  is  interrupted  by  dark  spots, 
stria,  or  breaks,  a  partial  cataract  is  probably  to  be  inferred.  Turning  the 
patient  so  that  the  light  falls  a  little  obliquely  into  the  pupil  whilst  our  own 
view  is  more  or  less  direct,  and  concentrating  the  illuminating  rays  by 
means  of  a  two-  or  three-inch  biconvex  lens,  we  can  readily  verify  the 
diagnosis.  Instead  of  dark  or  negative  spots  as  before,  we  shall  now  see, 
by  the  light  reflected  from  the  cataract,  light-colored  or  porcelain-like 
images  of  the  opacity,  whilst  the  transparent  portions  of  the  lens  appear 
dark  or  invisible.  By  varying  the  position  and  focus  of  the  illumina- 
tion we  can  judge  of  the  nature,  position,  and  extent  of  the  opacity.  The 
magnification  of  the  image  by  a  second  convex  lens  may  also  be  found  an 
advantage. 

Varieties  of  Congenital  Cataract. — A  primary  diagnostic  dis- 
tinction between  congenital  cataracts  consists  in  determining  if  the  opacity 
be  complete  or  partial. 

Complete  Congenital  Cataract  is  comparatively  rare,  and  not  sel- 
dom accompanied  by  microphthalmus  or  by  other  bodily  or  mental  defect. 
The  condition  itself  is  an  evidence  of  developmental  failure,  is  binocular,  and 
nystagmus  is  almost  certain  to  follow  sooner  or  later.  As  seen  by  reflected 
light,  the  lens  appears  of  a  "  milky"  or  opaque-white  color.  At  an  early 
age  we  cannot  always  be  certain  to  what  extent  the  retina  and  nerve  may 
be  functional ;  but  if  there  exists  any  sign  of  light-perception,  such  as  that 
shown  in  following  with  the  eyes  a  bright  light,  or  if  there  are  indications 
of  irritation  from  sudden  exposure  to  such  a  light,  then  the  plain  duty  is  to 
proceed  with  the  needle-operation  as  early  as  possible.  By  so  doing  the 
development  of  nystagmus  may  be  prevented  or  checked,  and  the  possible 
decay  of  the  deep-seated  visual  organs,  with  amblyopia,  obviated  by  bringing 
them  into  their  normal  usage. 

Of  Incomplete  or  Partial  Congenital  Cataract  the  principal 
varieties  are  the  central,  the  lamellar,  the  stellate,  the  punctate,  the  axial,  and 
the  anterior  and  posterior  polar. 

In  congenitul  central  cataract  we  find  a  white  opacity  occupying  the 
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central  part  of  the  lens,  the  rest  of  the  body  being  normally  transparent. 
The  visual  acuity  is  better  than  would  be  supposed.  The  origin  of  the 
defect  was  in  some  nutritional  failure  or  abnormalism  of  development  in 
the  sixth  or  seventh  week  of  intra-uterine  life,  when  the  nucleus  of  the  lens 
was  in  process  of  formation.  Other  ocular  defects,  as  microphthalmus, 
capsular  opacities,  etc.,  may  also  be  present.  If  the  opacity  be  of  consid- 
erable size  and  interfere  with  vision  very  greatly,  or  if  nystagmus  be 
established  or  even  threatened,  either  an  optical  iridectomy  or  the  needle- 
operation  should  be  advised  at  once. 

Lamellar  or  zonula?*  cataract  probably  arises  iu  the  same  way  as  the 
central  variety,  but  at  a  later  period  of  foetal  life.  The  lens,  as  is  well 
known,  is  composed  of  strata  or  layers,  sometimes  likened  to  the  layers  of 
an  onion.  Some  developmental  or  trophic  disorder  of  intra-uterine  life 
intervening  at  the  period  of  formation  of  a  layer  renders  it  translucent  or 
opaque  either  in  part  or  entirely.  The  defect  is,  therefore,  of  both  eyes.  By 
attentive  observation  the  transparent  nucleus  and  the  transparent  external 
layers  may  be  distinguished  from  the  stratum  of  cloudy  tissue.  If  for  any 
general  reason  operative  measures  may  not  be  carried  out  at  once,  continu- 
ous artificial  mydriasis  may  be  temporarily  useful  in  giving  better  vision  or 
in  preventing  nystagmus.  But  this,  for  obvious  reasons,  is  objectionable  for 
any  great  length  of  time,  and,  supposing  that  vision  is  decidedly  subnormal, 
it  is  advisable  to  operate  as  soon  as  possible,  for  reasons  already  given.  If 
the  opacity  be  limited  in  extent  and  an  artificial  pupil  promise  to  give  a 
clear  space  for  the  light  to  enter,  an  optical  iridectomy  is  to  be  preferred  to 
the  needle-operation,  since  in  the  latter  case  the  power  of  accommodation  is 
destroyed  and  the  patient  henceforth  becomes  the  slave  of  two  pairs  of  spec- 
tacles. But  if  an  iridectomy  promise  or  give  no  satisfactory  result  the  lens 
must  be  broken  up  and  given  over  to  the  process  of  absorption.  In  older 
children,  when  the  lens-substance  has  attained  a  considerable  degree  of  con- 
sistency or  hardness,  it  has  been  proposed,  after  breaking  up  the  lens,  and 
after  the  resultant  softening  and  partial  liquefaction  have  taken  place,  to 
extract  the  lens-matter  by  a  suction-operation,  thus  obviating  the  delay  and 
possible  danger  of  the  absorption-process. 

The  varieties  of  congenital  partial  cataract  denominated  stellate,  punc- 
tate, and  axial  indicate  peculiarities  in  the  position  or  form  of  the  opacity. 
The  stellate  opacity  consists  of  a  star-like  figure  occupying  the  anterior  por- 
tion of  the  lens-substance.  In  the  punctate  the  opacities  are  small,  and 
scattered  like  dots  throughout  the  lens.  In  axial  or  fusiform  cataract  the 
axis  or  region  of  the  antero-posterior  diameter  of  the  lens  is  occupied  by  a 
cloudiness  or  opacity  that  interferes  with  vision  in  proportion  to  its  equa- 
torial extension  or  the  degree  of  opacification  of  the  affected  tissues.  As 
regards  the  advisability  of  operative  measures,  the  indications  already  speci- 
fied obtain  also  in  these  cases. 

Anterior  capsular  cataract  is  also  called  anterior  polar  and  pyramidal 
cataract.     The  opacity  is  at  the  anterior  pole,  and  is  composed  of  a  hyper- 
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plasia  of  the  capsular  epithelium,  which  is  covered  by  the  capsule,  the  lens 
itself  remaining  normally  transparent.  The  defect  may  be  limited  in  area, 
—that  is  not  extending  far  towards  the  equator  of  the  lens ;  and  this  is  the 
more  usual  form.  It  may  also  be  even  with  the  rest  of  the  capsule,  ele- 
vated, or  extending  forward  from  it.  In  one  case,  a  child  of  ten  years, 
that  came  under  our  observation,  the  pyramid  extended  forward  like  a 
glistening  white  cone  through  the  pupil  and  anterior  chamber,  the  needle- 
like point  seeming  almost  to  touch  Descemet's  membrane,  and  the  contracted 
iris  apparently  hugging  the  base  of  the  pyramid. 

The  etiology  of  this  form  of  cataract  is  peculiar,  and  is  probably  to  be 
explained  in  this  way.  It  is  known  that  the  condition  may  arise  after  birth 
from  the  contact  of  the  anterior  surface  of  the  normal  lens  with  an  inflamed 
cornea,  either  perforated  or  not.  The  same  factors  are  supposed  to  operate 
in  intra-uterine  life.  The  fact  that  after  birth  no  defect  of  the  cornea  is  to 
be  found  does  not  seem  to  negative  the  supposition.  Whether  the  abnor- 
mal contact  of  the  two  surfaces  be  brought  about  by  the  emptying  of  the 
anterior  chamber  succeeding  ulcerous  perforation  of  the  cornea,  or  by  tem- 
porary shallowness  of  that  cavity,  or  by  abnormal  pressure  either  in  front 
or  from  behind,  the  essential  mechanism  remains  the  same:  the  corneal 
inflammatory  product  passing  through  the  capsule  sets  up  a  hyperplasia  of 
the  internal  epithelium,  which  results  in  the  capsular  opacity,  whether  the 
latter  be  pyramidal  or  simply  leave  the  normal  contour  unchanged.  The 
deepening  of  the  anterior  chamber  by  re-formation  of  the  aqueous,  or  the 
removal  of  pressure,  etc.,  again  pushes  the  lens  back  to  its  normal  position, 
but  carries  with  it  the  lasting  spot  or  cone  of  opaque  tissue. 

The  treatment  is,  of  course,  operative,  and  if,  as  is  usual,  the  opacity  is 
limited  to  the  central  pupillary  area,  an  optical  iridectomy  should  be  effected 
at  an  early  date.  The  position  of  the  iridectomy  should  be  in  the  superior 
segment  of  the  iris  and  slightly  to  the  nasal  side,  because  in  this  position  the 
upper  lid  covers  the  large  peripheral  part  of  the  opening  and  leaves  the 
more  central  aperture  for  visual  purposes.  The  iridectomy  should  be  as 
small  as  possible  in  all  such  cases.  In  this  manner  the  function  of  accom- 
modation is  preserved.  But  if  this  position  is  covered  by  a  segment  of 
opaque  corneal  tissue,  another  must  be  chosen.  It  may  also  rarely  happen 
that  the  capsular  opacity  extends  so  far  towards  the  equator  of  the  lens 
(shown  by  extreme  mydriasis)  that  no  good  could  come  from  an  iridectomy. 
In  such  cases  the  lens  must  be  extracted  by  needling  and  absorption. 

Congenital  Posterior  Polar  Cataract. — Sometimes  a  dense  white 
opacity  is  found  at  the  posterior  pole  of  the  lens,  limited  in  area,  and  in 
appearance  like  that  just  described,  but  pointing  into  the  vitreous  chamber. 
Moreover,  like  the  anterior  variety,  it  is  confined  to  the  capsular  tissue,  and 
the  lens  is  not  implicated.  Its  etiology,  however,  is  very  different,  since  it 
consists,  anatomically,  of  the  remains  of  the  vascular  structures  and  connec- 
tions with  the  foetal  hyaloid  artery,  that  have  not  atrophied  or  become 
transparent,  owing  to  some  disturbance  of  the  normal  development.    The 
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visual  disturbance  is  in  this  defect  not  generally  considerable,  and  will 
seldom  require  operative  interference. 

One  form  of  congenital  membranous  cataract  not  yet  described  is  seen 
in  poorly-developed  eyes:  in  cases  where  one  eye  is  microphthalmia  we 
often  find  a  tough  membrane  like  a  collapsed  lens-capsule  without  any 
contained  lens-substance  occupying  the  position  of  the  lens,  and,  although 
we  have  what  we  consider  good  light-perception,  operative  interference 
yields  no  satisfactory  results.  The  membrane  has  no  elasticity,  and  tears 
but  does  not  gape.  Mydriatics  have  but  little  effect,  the  irides  seeming  to 
be  undeveloped,  and  we  are  apt  to  poison  our  little  patients  before  we 
secure  much,  if  any,  effect.  Such  cases  require  the  entire  removal  of  a 
piece  of  the  tough  membrane  before  a  useful  pupil  is  secured.  Here,  then, 
our  prognosis  must  be  guarded,  for  after  having  secured  an  excellent  pupil 
the  retina  may  be  defective  in  development.  The  teeth  of  such  children 
are  frequently  ill  developed,  few,  and  shark-like,  but  in  no  way  like  syphi- 
litic teeth.  Several  operations  may  follow,  and  an  immense  amount  of  time 
and  patience  be  sacrificed  for  little  if  any  result,  and  prove  a  bitter  disap- 
pointment both  to  operator  and  to  parents. 

Varieties  of  Acquired  Cataract. — As  in  congenital  cataract,  so 
also  in  the  acquired,  the  most  marked  distinction  lies  between  the  total  or 
complete  and  the  partial  or  incomplete.  In  the  first  class  we  have  to  consider 
two  principal  varieties, — the  soft,  including  the  fluid  or  "  milky,"  the  Mor- 
gagnian, and  the  membranaceous ;  and  the  hard,  similar  in  nature  to  senile 
cataract.  Of  acquired  partial  cataract  the  chief  varieties  are  the  lamellar, 
the  anterior  polar,  and  the  posterior  polar.  Traumatic  cataract  may  be 
reckoned  with  total  cataracts,  but,  owing  to  the  complications  of  the  case,  it 
is  desirable  to  classify  it  alone. 

Soft  Acquired  Total  Cataract. — In  these  cases  the  appearance  of 
the  lens,  as  well  as  its  consistency,  may  vary  within  wide  limits.  The  lens 
may  be  of  a  uniform  opaque  white,  or  present  a  delicate  striation  at  the 
anterior  pole ;  it  may  look  like  milk  slightly  tinged  with  a  blue  cast, 
and  be  evidently  very  fluid  in  consistency, — called  cataracta  lactea  ;  or  it 
may  consist  of  a  more  solid  nucleus  floating  in  a  liquefied  cortical  mass 
{Morgagnian)  ;  or,  lastly,  it  may  give  evidences  of  a  shrunken  and  folded 
lens-capsule  (membranacea).  Nutritional  disturbance  undoubtedly  plays 
the  chief  rdle  in  the  production  of  soft  cataract.  Any  constitutional  dis- 
turbance or  affection,  anaemia,  wasting  or  infectious  diseases,  cardiac  disease, 
etc.,  may,  by  depriving  the  lens  of  normal  quantity  or  quality  of  nourish- 
ment, superinduce  opacification  of  its  substance.  Heredity  has  also  been 
found  to  exercise  a  powerful  influence.  The  direct  mechanism  of  its  pro- 
duction consists  in  the  superabundant  imbibition  or  collection  of  fluid  within 
the  capsular  cavity  or  among  the  lenticular  fibres.  With  a  functional 
retina  and  good  general  health,  discission  of  soft  cataract  should  be  under- 
taken as  early  in  life  as  possible. 

Hard  Acquired  Total  Cataract. — It  is  often  difficult  to  decide  in 
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the  case  of  the  young  whether  cataract  be  hard  or  soft.  The  differentia] 
diagnosis  is  important  only  in  reference  to  the  choice  of  the  method  of 
extraction.  The  large  majority  of  all  cataracts  in  the  young  are  soft,  and 
usually  there  is  a  milk-white  and  as  it  were  swollen  appearance  of  the  lens. 
Occasionally,  and  especially,  it  is  believed,  in  disease  of  the  vessels,  par- 
ticularly of  the  carotid  and  its  branches,  cataract  in  the  young  approaches 
the  hardness  of  the  senile  variety.  In  such  a  case  it  should  be  extracted  in 
the  same  manner  as  acquired  senile  cataract. 

Traumatic  Cataract.— Any  injury,  whether  by  direct  penetration 
of  a  foreign  substance  or  by  indirect  concussion,  that  breaks  or  ruptures 
the  capsule  of  the  lens  and  permits  the  ingress  of  the  extra-capsular  fluids 
of  the  eye,  will  produce  cataract.  (Occasional  cases  have  been  reported  in 
which  a  small  penetrating  body  lias  produced  only  a  limited  and  as  it  were 
encysted  area  of  opacification,  leaving  the  rest  of  the  lens  permanently 
transparent.)  With  the  entrance  of  the  external  fluid  the  lens-fibres  swell 
and  break  down,  until  finally  the  entire  body  of  the  lens  has  been  liquefied 
and  carried  off  by  the  excretory  channels  exactly  the  same  as  after  the  dis- 
cission operation.  During  this  absorption-process  the  eye  should  be  kept 
at  rest  by  paralyzing  the  accommodation  with  atropine,  whereby,  also,  the 
iris  will  more  certainly  be  kept  free  from  entanglements  with  the  capsular 
or  cortical  remains.  It  is  possible  that  a  portion  may  resist  the  solvent 
action  of  the  aqueous  and  require  needling.  While  the  lens-matter  is 
swelling,  symptoms  of  increased  tension  of  the  eyeball  must  be  watched  for 
and  proceeded  against  as  in  glaucoma.  We  must  also  see  that  no  scraps  of 
lens-substance  fall  against  and  adhere  to  Descemet's  membrane,  thus  causing 
a  large  central  opacity.  Rest  for  a  few  days  in  bed  after  each  needling  is 
advisable  in  the  majority  of  cases. 

Acquired  Lamellar  Cataract. — This  variety  is  also  called  zonular 
or  perinuclear  cataract,  and  is  the  most  frequent  of  acquired  types.  It 
arises  in  precisely  the  same  way  as  the  congenital.  During  youth  new  lens- 
layers  are  being  formed,  and  systemic  nutritional  failure  or  abnormalism 
during  the  formation  of  a  lamina  results  in  its  partial  or  complete  opacifi- 
cation. Subsequent  strata  formed  during  better  health  are  again  normally 
transparent,  so  that  if  the  defective  layer  is  not  so  opaque  as  to  prevent 
observation  of  parts  beyond  it,  we  may  with  widened  pupil  trace  the  double 
layer  of  semi-transparent  fibres  enclosing  a  transparent  nucleus  and  sur- 
rounded by  more  external  transparent  strata.  The  greater  number  of  these 
cases  may  be  traced  to  rachitis.  In  one  hundred  and  eighty-nine  cases 
Von  Arx  found  that  over  eighty  per  cent,  showed  signs  or  gave  histories 
of  this  affection.  In  the  greater  number  of  instances  the  coexistence  of 
rachitic  teeth  or  cranial  asymmetry  will  point  out  the  general  causal  nexus. 
Nystagmus  and  strabismus  are  not  frequent,  but  are  sometimes  complicating 
results.  The  advisability  of  operative  measures,  and  the  choice  of  opera- 
tion to  be  carried  out,  depend  upon  the  extent  of  visual  defect.  If  not 
more  than  one-half  the  normal,  and  particularly  if  the  defect  be  binocular, 
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it  will  be  advisable  to  operate  if  we  are  convinced  that  the  defective  vision 
is  entirely  due  to  the  cataract.  Should  mydriasis  expose  a  clear  lens-space 
at  the  superior  or  inferior  and  nasal  segment  of  the  lens,  an  iridectomy 
should  be  done  at  this  place.  But  when  no  such  clear  space  exists,  or  when 
the  opacity  is  extensive  and  extreme,  extraction  of  the  entire  lens  is  seldom 
done,  discission  usually  being  the  preferable  method. 

Posterior  Polar  Cataract. — The  acquired  type  of  posterior  polar 
cataract  differs  from  the  congenital  in  etiology  and  in  the  tissue  affected. 
It  will  be  remembered  that  in  the  congenital  type  only  the  capsule  is 
affected,  the  lens-substance  remaining  clear.  In  the  acquired  variety  the 
posterior  layers  of  the  lenticular  fibres  are  diseased,  the  capsule  preserving 
its  normal  clearness.  From  this  fact  the  latter  class  is  sometimes  designated 
as  true,  and  the  congenital  as  spurious,  or  false,  posterior  polar  cataract. 
Acquired  or  true  posterior  polar  cataract  is  secondary  to  chronic  choroidal 
disease,  hemorrhage  into  the  vitreous,  and  other  affections  of  the  vitreous. 
Retinitis  pigmentosa  is  in  its  later  stages  very  apt  to  be  associated  with  this 
type  of  cataract.  The  prognosis  is  grave,  and  operation,  either  from  its 
uselessness  or  from  its  danger  (the  eye  being  usually  otherwise  seriously 
diseased),  is  generally  inadvisable. . 

Acquired  Anterior  Polar  or  Capsular  Cataract. — The  opacity 
is  limited  to  the  capsule,  and  consists  of  a  proliferation  or  hyperplasia  of 
the  capsular  epithelium,  caused  by  the  absorbed  products  of  a  perforating 
corneal  ulceration.  It  is  not  thought  that  actual  contact  of  the  lens-capsule 
with  the  posterior  surface  of  the  cornea  is  always  necessary,  though  this  is 
the  most  common  origin.  A  perforating  ulcer  makes  an  outlet  for  the 
aqueous  fluid;  the  anterior  chamber  is  thereby  evacuated  and  the  lens 
pushed  forward  against  Descemet's  membrane,  where  it  comes  in  contact 
with  the  toxic  matter  of  the  ulcer,  and  this  being  absorbed  by  the  capsule 
induces  the  opacification.  With  the  closure  of  the  ulcer,  and  re-formation 
of  the  aqueous  humor,  the  lenticular  system  is  again  pushed  back  to  its 
normal  position.  The  cataract  being  usually  limited  in  superficial  area 
requires  only  a  small  optical  iridectomy  at  the  superior  and  slightly  inner 
aspect  of  the  iris,  by  which  nearly  normal  vision  will  be  preserved  and  the 
accommodative  function  retained. 

DISEASES  OF  THE  EXTERNAL  OCULAR  MUSCLES. 
The  difficulties  and  perplexities  experienced  in  endeavoring  to  arrive 
at  an  understanding  of  the  abnormalities  of  the  ocular  muscles  arise  from 
three  principal  sources.  In  the  first  place,  the  disturbances  are  exceedingly 
complex  in  origin  and  kind ;  then,  they  are  in  many  directions  entirely  in- 
volved in  mystery,  and  extensive  and  painstaking  research  is  required  for 
their  thorough  comprehension ;  and  lastly,  due  in  great  part  to  our  igno- 
rance of  the  real  .nature  and  origin  of  the  pathologic  processes,  there  is  an 
unfortunate  difference  of  opinion  among  writers  upon  a  majority  of  the 
subjects  connected  with  the  study.     Add  to  all  this  a  nomenclature  that  is 
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often  misleading,  nearly  always  illogical  and  inexpressive,  and  always  un- 
scientific and  we  have  a  consensus  of  difficulties  encountered  immediately 
on  entering  upon  the  subject.  In  a  -work  of  the  present  kind,  however, 
designed  not  for  ophthalmic  specialists,  we  may  ignore  the  more  recondite 
and  exceptional  phases  or  aspects,  and  point  out  the  simpler  and  more 
common  examples  of  disease  which  the  general  practitioner  will  encounter. 
These  may  conveniently  be  grouped  under  four  heads, — spasms,  paralyses, 
strabismus,  and  insufficiency;  though  the  last  two  names  are  in  many 
respects  highly  objectionable  terms. 

Spasms  of  the  Ocular  Muscles. — Like  other  muscles  of  the  body, 
the  external  muscles  of  the  eye  may  be  seized  with  either  clonic  or  tonic 
spasmodic  activity.  The  only  example  of  clonic  spasm  that  we  need  to  con- 
sider is  the  mysterious  and  chronic  form  called  nystagmus,  consisting  in,  or 
rather  evidenced  by,  continuous  pendulum-like,  oscillatory,  or  tremulous 
motions  of  the  eyeball.  Both  eyes  are  affected,  and  the  movements  may  be 
of  all  degrees  of  rapidity,  and  may  be  from  side  to  side, — horizontal  nystag- 
mus,— rotatory,  vertical,  etc.  The  affection  may  arise  from  visual  defect  of 
many  kinds,  whether  caused  by  corneal  disease  or  damage,  by  cataract,  or 
by  affections  of  the  deeper  structures ;  or  it  may  be  produced  by  cerebral 
disease  of  any  kind  that  interferes  with  the  normal  function  of  the  centres. 
It  is  not  infrequently  associated  with  developmental  defects  and  anomalies 
of  the  brain  and  mental  faculties.  In  so  far  as  nystagmus  is  dependent 
upon  peripheral  ocular  defects  that  are  remediable, — e.g.,  in  cataract- 
prompt  action  should  at  once  be  taken  to  give  the  patient  the  best  vision 
possible  before  the  visual  function  has  been  irreparably  damaged  and  before 
the  nystagmus  has  become  too  firm  a  habit.  When  dependent  upon  chronic 
cerebral  or  spinal  disease,  as  in  hydrocephalus,  meningitis,  neoplasms,  heredi- 
tary ataxia,  etc.,  the  prognosis  and  treatment  are  usually  hopeless. 

There  may  also  be  noted  a  temporary  form  of  clonic  spasm  due  to  acute 
nervous  or  cerebral  disease,  as  in  epileptic  attacks,  apoplexy,  etc. 

Tonic  spasm  of  single  muscles  of  an  eye  has  been  observed  as  a  reflex 
from  local  irritation  either  of  the  eye  or  of  adjacent  parts,  and  in  acute 
localized  cerebral  disorders.  Spasm  of  the  corresponding  muscles  of  the 
two  eyes  is  called  conjugate  deviation,  and  is  an  evidence  of  central  disease, 
— tumors,  apoplexy,  meningitis,  syphilis,  traumatism,  hysteria,  etc.  The 
lateral  muscles  are  those  usually  affected,  the  eyes  turned  either  to  the  right 
or  to  the  left.  Sometimes  the  superior  recti  are  seized  and  the  eyes  are 
rotated  upward.  The  cerebral  lesion  may  be  either  in  the  cortex  or  in  the 
pons,  or  in  the  internal  capsule.  The  direction,  right  or  left,  towards  which 
the  eyes  are  turned  in  spasm  may  indicate  the  location  of  the  cerebral  lesion. 
In  spasm  the  eyes,  as  it  has  been  expressed,  look  away  from  the  lesion,  in 
paralysis  they  look  towards  it.  Spasm  of  the  orbicularis  is  called  blepharo- 
spasm, and  is  usually  of  reflex  origin,  especially  from  astigmatism. 

Paralysis  of  the  Motor  Muscles  of  the  Eye. — It  may  be 
safely  said  that  few  affections  or  none .  offer  the  physician  more  recondite 
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problems  and  require  more  skill  and  knowledge  in  diagnosis  than  those  per- 
taining to  the  etiology  and  location  of  the  lesions  causing  the  paralyses  of 
the  various  ocular  muscles.  It  is,  for  example,  with  our  present  knowledge, 
often  quite  impossible  to  decide  whether  the  lesion  is  focal  or  peripheral, 
temporary  or  permanent,  direct  or^ indirect,  etc.,  and  whether  therapeutic  or 
operative  treatment  is  the  more  advisable. 

Paralysis  of  the  external  rectus  is  the  most  frequent  of  single-muscle 
paralyses,  due,  as  Gowers  points  out,  to  the  long  course  of  the  sixth  nerve 
over  the  pons,  which  renders  it  peculiarly  subject  to  accidents  of  pressure. 
The  paralyses  may  therefore  be  upon  one  or  upon  both  sides.  The  function 
of  the  external  rectus  is  to  rotate  the  eye  outward.  If  the  paralysis  be 
complete,  and  not,  as  sometimes  happens,  partial,  the  diagnosis  is  easily 
made :  the  eye  cannot  be  rotated  outward  past  the  median  line.  If  the 
paralysis  be  recent,  diplopia  will  be  complained  of,  the  distance  of  the 
images  apart  increasing  the  farther  the  object  fixed  is  carried  towards  the 
side  of  the  paralyzed  muscle.  The  object  being  held  towards  the  affected 
muscles  and  above  a  horizontal  line,  the  image  of  the  unsound  eye  is  seen 
as  if  directed  away  or  inclined  from  that  of  the  sound  eye,  whilst  below 
a  horizontal  line  the  false  image  is  inclined  towards  the  other.  This  is 
caused  by  the  torsional  action  of  the  oblique  muscles.  Coupled  with  paral- 
ysis of  the  opposite  side  of  the  body,  paralysis  of  the  external  rectus 
almost  certainly  points  to  a  hemorrhage  or  other  lesion  of  the  pons. 

The  superior  oblique  is  the  only  remaining  muscle  whose  supply  is  the 
sole  function  of  a  single  cranial  nerve, — the  fourth.  Paralysis  of  this 
muscle  is  not  of  great  clinical  importance,  and  may  exist  without  complaint. 
It  is  chiefly  evidenced  byr  interference  with  motion  downward  when  the 
globe  is  at  the  same  time  turned  to  the  nasal  side. 

Paralysis  of  the  third  nerve  may  be  partial  or  complete.  If  complete  it 
is  called  ophthalmoplegia  externa,  and,  unless  plainly  orbital  in  origin,  points 
to  cerebral  basal  or  crus  lesions.  This  nerve,  as  is  well  known,  supplies  all 
the  remaining  muscles  of  the  eye  except  the  external  rectus  and  superior  ob- 
lique. Therefore,  when  completely  paralyzed,  we  have  a  striking  symptom- 
complex,  consisting  of  complete  ptosis,  immobility  of  the  globe  inward, 
upward,  and  downward,  stabile  mydriasis,  and  paralyzed  accommodation. 
Paralyses  of  individual  branches  of  the  third  nerve  supplying  separate  mus- 
cles are  comparatively  easy  of  diagnosis.  Paralysis  of  the  inferior  oblique 
alone  is  rare  and  unimportant.  In  paralysis  of  the  superior  rectus,  motion 
upward  is  impaired  ;  in  that  of  the  inferior  rectus,  the  corresponding  motion 
downward ;  in  that  of  the  internal  rectus,  the  internal  rotation  is  defective. 
In  all  such  cases,  if  acute,  there  will  be  diplopia  corresponding  to  each, 
with  increase  of  the  distance  between  the  images  as  the  object  is  moved 
towards  the  side  of  the  paralyzed  muscle,  characteristic  inclinations  of  the 
images,  etc.  In  determining  the  seat  of  the  lesion  we  have  to  consider  the 
history,  the  coincident  affections  or  paralyses  of  other  muscles,  including 
those  of  the  face  and  the  whole  body,  the  completeness  and  duration  of  the 
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paralysis  of  the  affected  muscles,  the  existence  of  other  diseases,  as  tubercle, 
syphilis,  tumor,  etc.  The  evident  existence  of  orbital  disease,  the  preceding 
history  of  exposure  to  severe  cold  or  of  orbital  injury,  the  history  of  a 
forceps-delivery  of  the  child,  and  other  considerations  of  a  like  nature,  may 
at  once  show  the  lesion  to  be  peripheral.  Other  symptoms  of  cerebral 
or  basal  disease  serve  to  locate  the  lesion  beyond  the  orbit.  The  thera- 
peutic measure  to  be  adopted  will  of  course  depend  upon  the  diagnosis  and 
location  of  the  lesion.  Locally  three  plans  of  treatment  are  offered, — the 
electrical,  the  orthopaedic,  and  the  operative.  Galvanization  or  faradization 
of  the  affected  muscles  has  in  some  instances  seemed  to  do  good.  The  same 
may  be  said  of  the  plan  of  passive  exercise  by  seizing  the  conjunctiva  at 
the  corneal  border  with  the  fixation  forceps  and  rotating  it  in  the  direction 
of  the  weakened  muscle.  Exercise  with  prisms,  the  stereoscope,  or  atropine 
may  prove  beneficial.  Operations  are  advisable  only  when  other  means 
have  failed  and  when  a  year  or  more  has  elapsed  without  improvement. 
Then  tenotomy  of  the  antagonistic  muscle,  or  tenotomy  with  advancement 
of  the  paralyzed  one,  may  be  undertaken. 

Strabismus, — Squint  or  "  Cross-Eye." — This  term  properly  denotes 
a  symptom,  and,  in  fact,  strabismus  is  a  symptom  of  paralysis  of  the  ocular 
muscles,  of  tonic  spasm,  etc.  Some  authors  make  the  word  cover  cases  of 
insufficiency.  We  shall  use  it  only  to  express  the  fact  that  in  non-paralytic 
cases  when  observing  an  object  with  both  eyes  uncovered,  the  visual  axes 
do  not  cross  upon  the  object.  Instead  of  the  term  latent  strabismus,  often 
met  with,  the  word  insufficiency  may  be  taken  to  denote  those  cases  in  which 
the  visual  axes  do  meet  at  the  object,  but  only  by  a  strain  or  an  excess  of 
contraction  or  innervation  upon  the  part  of  certain  muscles  of  one  or  both 
eyes.  If  the  visual  axis  is  displaced  to  the  nasal  side,  it  is  called  convergent 
strabismus  :  if  to  the  temporal  side,  divergent.  The  rare  conditions  in  which 
the  visual  line  is  abnormally  directed  upward  or  downward  are  called  re- 
spectively sursum  vergens  and  deorsum  vergens.  If  the  strabismus  is  of 
one  eye,  it  is  called  monocular  or  monolateral ;  if  of  both  eyes,  binocular  or 
bilateral.  If  one  eye  always  deviates,  it  is  called  persistent ;  if  either  eye 
successively,  alternating.  Sometimes  the  deviation  only  takes  place  at  more 
or  less  regular  periods  of  time,  and  it  is  then  called  periodic.  In  extreme 
degrees  the  fact  of  deviation  is  plainly  evident,  but  in  lesser  degrees  it  may 
be  shown  by  directing  the  patient's  gaze  at  an  object  and  alternately  cover- 
ing and  exposing  first  one  and  then  the  other  eye.  When  the  deviating  eye 
is  forced  to  fix  upon  the  object  by  covering  the  sound  eye,  the  motion  of  the 
globe  becomes  easily  recognized.  The  amount  of  deviation  may  be  meas- 
ured by  the  strabometer  or  the  perimeter.  When  the  deviating  eye  follows 
the  other  in  its  movements,  it  is  called  concomitant  strabismus,  in  contradis- 
tinction to  paralytic  strabismus,  in  which  the  motion  of  one  eye  is  abso- 
lutely limited  in  certain  directions.  The  deviation  of  the  squinting  eye 
is  called  the  primary  deviation.  If  in  a  given  position  the  squinting  eye 
be  forced  to  fix  the  object  by  covering  the  sound  eye,  it  will  be  found  that 
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the  sound  covered  eye  is  now  squinting.  This  is  called  the  secondary  de- 
viation, and  is  due  to  the  fact  that  an  excess  of  innervation  is  required  in  the 
acting  muscle  of  the  squinting  (though  temporarily  fixing)  eye,  and  the 
same  excess  is  also  supplied  the  sound  covered  eye,  because  both  are  domi- 
nated by  the  same  centre.  Concerning  the  origin  of  strabismus  and  of  the 
amblyopia  of  the  squinting  eye,  there  is  at  present  much  difference  of 
opinion.  According  to  the  view  of  Donders,  convergent  squint  arises 
from  the  excess  of  accommodative  action  in  hyperopia,  convergence  and 
accommodation  being  always  associated  actions.  Schweigger,  on  the  other 
hand,  explains  the  defect  by  the  natural  preponderance  of  the  interni  over 
the  externi.  A  third  view,  but  one  that,  so  far  as  hyperopia  is  con- 
cerned, is  in  fact  but  a  logical  extension  of  that  of  Donders,  consists  in  what 
has  been  called  the  innervation  theory,  advanced  by  Grut,  according  to 
'which  not  the  muscles  but  their  innervation  is  made  to  account  for  the  stra- 
bismus, whether  convergent  or  divergent,  and  whether  associated  with  hy- 
peropia, emmetropia,  or  myopia.  The  question  as  to  whether  the  amblyopia 
of  the  squinting  eye  is  a  result  or  a  cause  of  the  strabismus  is  also  a  dis- 
puted one.  The  probability  is  that  it  is  both,  the  one  aiding  and  exagger- 
ating the  other.  Concerning  this  vexed  question  a  parenthetical  remark 
may  be  interposed  that,  according  to  the  theory  of  one  of  the  writers,1  the 
long-continued  existence  of  ametropia  by  supplying  the  macula  with  an  un- 
physiological  and  irritating  stimulus  itself  produces  a  chronic  form  of 
macular  choroido-retinitis  ("  central  choroiditis")  or  pigmentary  degenera- 
tion and  amblyopia,  regardless  of  whether  strabismus  exists  or  not,  but  cer- 
tainly increased  by  insufficiency.  If  found  true,  this  theory  will  account 
for  many  cases  of  amblyopia  heretofore  considered  as  the  result  of  disuse 
{amblyopia  ex  anopsia). 

The  following  facts  therefore  stand  out  clear  and  undisputed :  that 
most  cases  of  convergent  strabismus  are  associated  with  hyperopia,  or 
hyperopic  astigmatism,  and  most  cases  of  divergence  with  myopic  defects, 
and  that  the  most  defective  eye  ametropically  is  usually  the  squinting  eye. 

When  a  patient  with  recent  paralysis  of  the  external  oblique  comes  for 
treatment,  the  first  complaint  is  naturally  of  diplopia.  But  in  cases  of  con- 
comitant strabismus  there  is  no  such  complaint,  though  the  two  images  are 
formed  upon  non-identical  points  of  the  two  retinae.  How  is  it  that,  as  is 
demonstrably  the  case,  the  patient  sees  with  the  deviating  eye  and  yet  does 
not  see  double?  One  explanation  is  that  the  mind  suppresses  the  image  of 
the  squinting  eye,  a  fact  illustrated  by  the  microscopist  or  ophthalmologist, 
who  keeps  both  eyes  open  while  using  his  instrument.  Another  explana- 
tion is  also  given,  that  by  long  habit  the  mental  projection  of  the  image  of 
the  deviating  eye  is  such  that  it  corresponds  to  the  true  position  of  the 
ohject.  Unconsciously  the  mind  makes  proper  allowance  for  the  malplaced 
retinal  image. 

1  See  Archives  of  Ophthalmology,  vol.  xix.  No.  1,  1890. 
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In  the  treatment  of  strabismus  the  first  and  most  important  proceeding 
is  to  correct  the  ametropia  and  thus  establish  the  normal  relationship  be- 
tween accommodation  and  convergence  or  divergence.  It  has  been  cus- 
tomary to  say  that  this  is  of  little  avail,  but  it  is  our  opinion  that  this 
latter  opinion  is  not  always  to  be  justified,  and  because  of  these  reasons: 
1.  That  an  accurate  correction  of  the  ametropia  has  not  been  ordered. 
Eeliance  has  been  placed  upon  the  fact  that  some  physician  has  ordered 
glasses,  probably  without  the  use  of  a  mydriatic  and  by  ophthalmoscopic 
examination  alone, — in  which  case  no  reliance  whatever  is  to  be  placed  upon 
the  accuracy  of  the  so-called  refraction,  regardless  of  what  the  skill  of  the 
adviser  may  be.  2.  Sufficient  time  has  not  been  given  the  muscles  to 
reassume  a  condition  of  equipoise  or  co-ordination.  3.  The  weaker  muscle 
has  not  been  aided  and  partially  relieved  of  its  strain  by  a  partially-correct- 
ing prism  combined  with  the  spectacles.  By  carrying  out  these  measures  we 
can  bear  witness  to  the  relief  of  strabismus,  in  many  cases  of  quite  decided 
long  standing  and  convergence.  It  hardly  needs  to  be  said  that  in  the  most 
pronounced  cases,  and  especially  in  older  children,  only  operative  measures, 
as  a  rule,  promise  success.  The  cases  in  which  the  spectacles  do  succeed  in 
keeping  the  visual  axis  fixed  illustrate  and  prove  the  innervation  theory  of 
the  origin  of  strabismus  negatively  as  well  as  positively,  since,  at  least  for  a 
long  time  after  beginning  to  wear  them,  disuse  is  at  once  followed  by  a 
resumption  of  the  original  squinting  position.  The  eye  having  the  greater 
total  lateral  motility  is  the  squinting  eye,-  whether  the  squint  be  convergent, 
divergent,  or  alternating ;  and  this  eye  is  also  the  more  amblyopic  of  the 
two. 

It  is  simply  a  necessary  corollary  of  what  has  been  said  that  the  earlier 
in  life  a  tendency  to  squint  is  arrested  by  the  "  atropine-treatment,"  or  by 
the  spectacle-correction  of  the  coincident  ametropia,  the  more  promising  the 
result  and  the  more  certain  that  the  abnormalisms  of  amblyopia  and  squint 
will  not  become  fixed.  The  question  at  once  arises,  what  shall  be  done 
with  children  too  young  to  wear  glasses  ?  If  the  strabismus  is  convergent, 
stop  all  studies  and  near  work.  If  the  convergence  still  continue,  institute 
the  atropine-treatment, — i.e.,  paralyze  the  accommodation  of  the  non-squint- 
ing eye  by  a  weekly  or  bi-weekly  instillation  of  a  strong  solution  of  atropine, 
and  thus  force  the  squinting  eye  to  assume  a  permanent  normal  position 
until  glasses  can  be  worn.  It  may  be  added  that,  if  the  spectacles  be  sub- 
stantial and  fitted  with  judgment  and  care,  children  may  safely  wear  them 
at  a  much  younger  age  than  is  commonly  supposed.  It  is  not  unsafe  to  pre- 
scribe spectacles  for  a  child  of  five  to  seven  years  if  the  optician  and  mother 
(or  nurse)  are  properly  instructed  and  do  their  respective  duties.  Prior  to 
this  age,  if  the  atropine-treatment  has  been  judiciously  carried  out,  neither 
the  amblyopia  nor  the  deviation  has  probably  become  extreme  or  coDfirmed. 
We  wish  particularly  to  emphasize  the  value  of  what  we  have  called  the 
"  atropine-treatment,"  which  may  be  instituted  in  babes  as  soon  as  squint 
has  made  itself  manifest.     In  this  way  a  convergent  may  be  turned  into  an 
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alternating  squint,  and  both  the  amblyopia  and  the  extreme  loss  of  muscle- 
balance  and  development  be  prevented  until  an  age  is  reached  when  specta- 
cles can  be  worn.  But  it  must  be  added  that  for  the  success  of  this  plan 
of  treatment  watchfulness  on  the  part  of  the  physician  must  be  supple- 
mented by  systematic,  persistent,  and  intelligent  co-operation  on  the  part 
of  the  mother  and  nurse. 

When  the  strabismus  continues  despite  the  spectacles,  long  worn,  ten- 
otomy of  the  overacting  muscle  may  be  carried  out,  but  never,  of  course, 
without  first  having  accurate  ametropic-correction  spectacles  ready  to  be 
worn  from  the  time  of  the  operation.  The  extent  to  which  the  indirect 
fibrous  attachments  of  the  muscle  are  to  be  cut  depends  upon  the  degree  of 
the  squint.  But,  since  the  operation  is  both  painless  and  without  great 
danger,  it  is  best  to  err  upon  the  safe  side  and  cut  too  little  rather  than  too 
widely.  "While  the  tendon  is  knitting  in  its  new  position,  all  near  work 
should  be  absolutely  forbidden  except  when  under  the  atropine-treatment 
explained  above.  Experience  shows  that  the  permanent  results  of  the 
operation  are  not  settled  for  several  months.  There  should,  therefore,  be  no 
haste  to  repeat  or  do  other  operations  when  at  first  the  results  seem  unsatis- 
factory. So  long  as  frequent  testing  shows  the  muscle-balance  to  be  in  a 
state  of  change  for  the  better,  no  second  operation  should  be  undertaken. 
But  if  at  last  it  is  seen  to  be  necessary,  we  have  to  choose  between  recutting 
the  same  tendon  and  a  tenotomy  of  the  corresponding  muscle  of  the  other 
eye,  with  an  advancement  of  the  tendon  of  the  counterbalancing  muscle  of 
the  squinting  eye.  It  may  be  necessary  to  unite  advancement  to  tenotomy 
of  the  first  operation  when  the  deviation  is  so  extreme — thirty  degrees  or 
more — that  even  a  large  single  tenotomy  will  not  give  motion  enough  to 
the  globe.  After  the  operation  atropine  should  be  used  in  the  non-operated 
eye,  in  order  to  hold  its  fellow  in  function  and  by  use  strengthen  it.  In 
divergent  squint  tenotomy  of  the  externus  is  rarely  useful  without  advance- 
ment of  the  internus. 

Insufficiency,  sometimes  called  latent  strabismus,  is  a  term  used  to 
express  those  incoordinations  of  the  external  ocular  muscles  in  which  the 
visual  lines  of  binocular  vision  still  meet  upon  the  object,  but  in  which  this 
is  effected  by  an  abnormal  strain  upon  or  innervation  of  certain  of  the  mus- 
cles. It  may  be  called  immature  strabismus,  or  strabismus  may  be  called 
adult  insufficiency.  It  is  evident  that  it  is  a  more  patent  form  of  ocular 
irritation  or  "eye-strain"  than  strabismus,  since  in  it  the  muscles  only 
keep  the  visual  lines  joined  at  the  object  by  abnormal  or  over  action, 
whilst  in  strabismus  strain  is  renounced  with  the  fact  of  the  squint  and 
the  giving  up  of  binocular  fixation.  Insufficiency  is  almost  always 
present  in  greater  or  less  extent  when  there  has  been  long-existing 
uncorrected  ametropia.  As  in  strabismus,  so  here  also,  the  interni  are 
generally  the  overacting  and  the  externi  the  underacting  or  insufficient 
muscles  in  hyperopia  and  hyperopic  astigmatism,  the  reverse  being  the 
condition  in  myopic  defects.     There  are  also  in  the  majority  of  such  cases 
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ophthalmoscopic  evidences  more  decided  in  one  eye  of  macular  injury,  with 
pigmentary  stippling  and  abnormalism  and  subnormal  visual  acuity.  The 
defect  is  roughly  estimated  in  decided  cases  by  fixing  the  gaze  first  upon 
a  distant  and  then  upon  a  near  object,  and  noting  the  lateral  deflection 
of  the  eye  when  it  is  shut  out  from  beholding  the  object.  The  more 
accurate  measurement  is  made  by  placing  a  six-degree  or  an  eight-degree 
prism,  base  up  or  down,  before  one  eye  (with  ametropia  also  corrected), 
and  a  plane  colored  lens  before  the  other.  The  two  resultant  images  of  a 
flame  placed  twenty  feet  away  appear  to  normal  eyes  in  vertical  alignment. 
The  deviation  from  verticalness  in  eyes  with  incoordinate  muscles  is  meas- 
ured by  horizontally-placed  prisms,  and  gives  in  degrees  the  measure  of  the 
insufficiency.  Where  the  interni  are  weaker  than  the  externi,  or  where  a 
prism  with  its  base  to  the  nose,  axis  one  hundred  and  eighty  degrees,,  is 
required  to  align  the  two  images  vertically,  it  is  best  to  give  at  once  full 
correction  of  the  insufficiency  when  ordering  the  refraction  correction,  the 
amount  being  divided  between  the  lenses  of  the  two  eyes.  Where  the 
externi  are  the  weaker  of  the  two  muscles,  and  especially  if  the  evidences 
of  eye-strain  have  not  been  pronounced,  the  ametropic  may  be  prescribed 
without  the  prismatic  correction.  In  all  low  degrees  (3-5)  of  external  in- 
sufficiency it  is  well  to  try  non-correction  for  a  considerable  period  first. 
When  the  amount  is  high,  partial  correction  may  be  at  once  given.  Tenot- 
omy, either  complete  or  "  partial,"  is  rarely  necessary  in  insufficiency,  and 
a  good,  thorough  mydriatic  refraction  will  correct  both  ocular  and  muscular 
asthenopias. 

REFRACTION. 

Emmeteopia,  or  refractional  perfection  of  the  visual  mechanism,  exists 
when  the  image  of  a  distant  object  (theoretically  at  an  "  infinite"  distance, 
— practically  twenty  feet  away)  is,  with  paralyzed  accommodation,  correctly 

and  sharply  focussed  upon  the  macula.  This 
condition  is  diagrammatically  illustrated  in  Fig. 
6,  in  which  parallel  rays  of  light  (that  is,  those 
nearly  or  supposedly  so)  from  a  distant  object 
are  united  at  a  point  upon  the  retina.  Ametro- 
pia, or  refractional  abnormality,  exists  when  the 
image  is  not  so  -focussed.  The  reason  that  it  is 
necessary  to  paralyze  the  accommodative  appa- 
ratus to  determine  these  conditions  is  that  the  function  of  the  accommo- 
dation consists  in  bringing  to  a  focus  rays  from  an  object  nearer  than  the 
horizon  or  the  so-called  "  infinite  distance."  In  measurements  of  the  refrac- 
tion of  the  eye,  this  function  must  therefore  be  left  out  of  the  count,  in  order 
that  by  our  correcting  lenses  we  may  put  the  ametropic  eye  into  a  condition 
such  that  the  full  amount  of  the  accommodation  may  be  left  in  reserve  for 
"  near  work."  Such  a  condition  may  be  called  artificial  emmetropia.  The 
varieties  of  ametropia  are  hyperopia,  myopia,  and  astigmatism. 
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Hyperopia,  or  Hypermeteopia,  commonly  called  far-sightedness,  is 
that  condition  of  the  eye  or  its  media  in  which,  with  suspended  accommoda- 
tion, the  focus  of  rays  of  light  from  a  distant  object  is,  or  tends  to  be,  behind 
the  retina.  It  may  arise  from  a  subnormal  refractive  power  of  the  ocular 
media  (cornea,  aqueous,  lens,  and  vitreous),  or  from  an  abnormally  short 
antero-posterior  diameter  of  the  eye.  The  effects  in  both  cases  are  the  same, 
so  that  clinically  the  distinction  is  without  interest.  From  the  definition 
above  it  is  readily  seen  that  even  for  distant  objects  the  accommodative 
apparatus  of  the  eye  must  exert  itself  beyond  the  normal  in  order  to  bring 
the  focus  forward  upon  the  retina.  When  the  object  is  placed  within  a 
foot  of  the  eye,  the  rays  from  it  are  of  course  more  divergent  and  require 
still  greater  power  on  the  part  of  the  accommodative  apparatus  to  keep  the 
focus  at  the  retina.  From  this  excess  of  work  and  strain  arise  most  of  the 
manifold  evils  of  eye-strain. 

An  illustration  of  the  hyperopic  condition  is  annexed  (Fig.  7).    From  this 
it  is  seen  that  such  an  eye  is  only  capable  (with  suspended  accommodation)  of 
focalizing  convergent  rays.    But  such  rays 
do  not  exist  in  nature.     Hence  the.  reason  7" 

for  the  excess  of  focalizing  power  required  f  >. 

of  the  hyperopic  eye.     Hyperopia  is  the  L^-— -— °A~N  ,.- 

normal  condition  of  the  animal,  savage,     ~™^ 

and  infant  eye,  and  from  the  fact  that  the  \  ^<        rrTrr:::::^ 

antero-posterior  diameter  of  the  eye  may  \^__^/ 

increase  with  growth  and  age,  or  that  the 

ocular  media  may  gain  additional  refractive  power,  it  is  clear  that  it  is 

possible  for  a  hyperopic  eye  to  become  emmetropic,  or  to  progress  thence 

into  myopia.     But  these  steps  can  never  be  retraced :  myopia  can  never 

develop  into  emmetropia  or  hyperopia. 

The  diagnosis  of  hyperopia,  if  the  child  can  read  letters  or  figures,  is 
made,  and  the  degree  estimated,  by  means  of  the  test-types  and  test-lenses, 
the  accommodation  having  been  previously  paralyzed.  Any  refraction,  of 
whatever  nature  be  the  defect,  is  not  to  be  relied  upon  as  accurate  that  has 
been  estimated  with  the  accommodation  functional.  The  biconvex  lens  that 
gives  normal  vision  "  f$"  or  greater,  is  the  measure  of  the  absolute  refrac- 
tion. But  we  can  be  sure  of  this  result  only  when  we  have  proved  that  no 
astigmatism  coexists,  and  this,  if  possible,  more  unexceptionally  demands 
accommodation  paralysis.  Each  eye  must  be  tested  separately.  The  work 
as  estimated  in  this  way  may  be  "  proved"  by  other  methods, — by  retinos- 
copy,  the  ophthalmoscope,  the  prisoptometer,  etc.  ;  but  perfect  reliance  can- 
not be  placed  upon  any  method  except  the  one  first  briefly  described.  In 
the  case  of  the  illiterate  and  of  young  children  who  have  not  learned  their 
letters,  purely  objective  methods  will  have  to  be  pursued.  Physiciaus 
vary  in  their  choice  in  such  cases,  and  the  judgment  of  a  skilled  special- 
ist is  required  to  make  a  diagnosis  close  enough  to  accuracy  to  promise 
relief. 
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In  myopia,  or  "  near-sightedness,"  the  globe  is  too  long  or  the  refractive 
media  are  relatively  too  powerful.     This  condition  is  illustrated  in  Fig.  8. 

The  natural  media  focus  the  rays 
Fig-  8.  jn    front   of   the   retina,  the  eye 

e  being  adapted  only  for  very  di- 
,..,, „ •  vergent  rays,  or  those  from  very 
-  near  objects.  Hence  to  see  distant 
objects  a  concave  lens  is  used,  or 
one  rendering  the  rays  more  diver- 
gent, so  that  the  natural  focus  is 
put  back  upon  the  retina.  In  both  hyperopia  and  myopia  it  is  the  diam- 
eter of  the  o-lobe  along  the  visual  axis  that  usually  decides  the  condition, 
rather  than  anomalousness  or  disease  of  the  ocular  media.  The  eye,  as  is 
well  known,  is  always  under  a  physiological  tension  from  within  outward. 
If,  therefore,  the  sclerotic  be  weakened  beyond  the  force  required  to  resist 
the  outward  pressure,  there  follows  a  distention  at  this  weak  point.  Such 
bulging  is  usually  at  the  posterior  pole  of  the  globe  ("  posterior  staphy- 
loma"). The  result  is  myopia.  Many  theories  have  been  evolved  to  ac- 
count for  the  existence  and  increase  of  myopia,  but  almost  all  investigations 
point  to  the  baneful  influence  of  work  at  short  range  that  is  a  result  of  our 
educational,  social,  and  commercial  habits  of  life.  Especially  to  school- 
pressure,  with  poor  light,  improper  desks,  and  other  unhygienic  circum- 
stances, is  credited  a  large  share  in  the  increase  of  myopia  particularly  in 
European  countries.  It  should  not  be  forgotten  that  myopia  in  the  young 
is  itself  a  pathological  condition,  and  should  be  looked  upon  as  a  disease 
whose  tendency  to  increase  is  to  be  avoided  by  all  possible  safeguards. 

The  subjective  symptoms  of  myopia  are  simple  inability  to  see  distant 
objects  clearly,  and  in  high  degrees  of  myopia  a  necessity  of  bringing  the 
book  and  near  work  close  to  the  eye.  It  should  be  remembered  that  in 
hyperopic  and  astigmatic  defects  we  may  have  precisely  the  same  symptoms, 
but  there  will  in  such  cases  be  also  one  or  many  of  the  various  reflex  and 
irritative  symptoms  of  eye-strain.  In  myopia  uncomplicated  by  astigma- 
tism and  insufficiency  there  is  a  noteworthy  absence  of  reflex  symptoms. 
This  is  because,  properly  speaking,  no  eye-strain  exists.  The  endeavor  of 
the  eye  is  to  render  the  lens  flatter  or  less  convex,  to  relax  the  accommoda- 
tion beyond  its  extremest  point.  Strain  may  arise  from  overaction  of  the 
interni  caused  by  the  great  proximity  of  the  work  at  near  range. 

Objectively  the  ophthalmoscope  reveals  choroidal  changes  and  degener- 
ation in  the  neighborhood  of  the  optic  disk  ("  conns"  or  posterior  staphy- 
loma) and  the  macula  which  in  malignant  or  progressive  myopia  may 
proceed  to  large  atrophic  patches,  hemorrhages,  etc.,  and  even  to  retinal 
detachment.  The  diagnosis  of  myopia  is  proximately  made  by  the  ophthal- 
moscope, but  only  with  certainty  by  the  test-lenses  and  distant  test-letters. 
The  accommodation  must  be  paralyzed  in  order  to  be  sure  that  astigmatism 
is  not  present,  or,  if  present,  to  estimate  it  correctly.     It  is  commonly  said 
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that  a  mydriatic  is  not  necessary  for  the  correction  of  myopia.  We  would 
not  refract  child  nor  adult  without  it,  for  we  have*  had  many  patients  who 
had  passed  through  other  hands,  and  who  through  reliance  upon  this  erro- 
neous rule  had  missed  correction  of  the  complicating  astigmatism  that  was 
the  source  of  the  reflex  troubles.  The  weakest  biconcave  lens  which,  with 
the  astigmatic  correction  added,  gives  the  best  acuity  at  sixteen  inches' 
distance,  will  be  found  the  most  satisfactory  for  constant  use.  Full  correc- 
tion is  another  and  a  fatal  common  error.  In  degrees  above  three  diop- 
trics reduction  of  nearly  one-half  must  be  made  from  full  correction,  in 
order  to  give  the  eye  its  least  straining  action  for  habitual  use.  The  full 
measure  of  the  myopia  throws  upon  the  ciliary  muscle  the  same  excess 
of  work  that  exists  in  hyperopia.  The  amount  of  the  reduction  must 
remain  a  matter  of  judgment ;  the  size  of  the  defect,  amount  of  accommo- 
dative power,  nature  of  the  occupation,  etc.,  are  always  to  be  considered. 

Where  myopia  exists  in  children  and  shows  a  tendency  to  increase  (pro- 
gressive or  malignant  myopia, — a  sad  and  unfortunate  condition),  strict  in- 
struction should  be  given  as  regards  the  light  in  near  work,  which  must  be 
clear,  steady,  and  strong,  and  strike  the  page  from  behind  and .  one  side. 
Large-type  books  only  should  be  allowed.  The  book  or  work  must  be 
held  high  and  well  away  from  the  eye,  as  nearly  upon  a  level  with  the  eye 
as  possible,  writing-desks  must  be  sloped  and  high,  the  hours  of  near  work 
reduced  to  a  minimum,  frequently  interrupted,  etc.  If  the  myopia,  despite 
these  precautions,  still  continue  increasing,  all  near  work  should  be  for- 
bidden, and  the  child  made  to  live  as  much  as  possible  in  the  open  air, 
being  allowed  to  "  run  wild."  The  eyes  are  certainly  more  valuable  than 
the  so-called  education.  Perhaps  after  a  few  years  the  myopia  may  become 
stationary,  and  then  studies  can  be  cautiously  renewed.  But  such  a  sta- 
tionariness  does  not  usually  arrive  before  adult  life. 

The  word  Astigmatism  is  derived  from  d,  "  without,"  and  ariy/xa,  "  a 
point," — because  a  cone  of  light-rays  proceeding  from  a  point  is,  by  an 
astigmatic  eye,  not  brought  to  a  point  upon  the  retina,  the  focus  of  the 
rays  in  one  meridian  being  either  a  little  in  advance  of  or  a  little  behind 
the  retina.  This  condition  is  usually  the  result  of  corneal  asymmetry,  the 
curvature  of  the  different  corneal  meridians  being  unequal,  and  the  retinal 
image  (with  suspended  accommodation)  being,  as  a  consequence,  irregular 
and  imperfect. 

The  cut  on  the  following  page  may  help  to  a  comprehension  of  this  defect. 
The  horizontal  lines  H,  H  enter  the  cornea  at  its  least  curved  meridian, 
and  hence  their  focus  is  behind  that  of  the  more  curved  meridian  V,  V.  It 
is  thus  seen  that  the  figure  or  image  never  makes  a  true  point,  but  is  shaped 
as  shown  by  the  sectional  views  in  1,  2,  3,  4,  5,  etc. 

It  is  evident  that  astigmatism  may  complicate  either  hyperopia  or 
myopia,  and  in  fact  it  does  do  so  in  the  great  majority  of  cases.  Astigma- 
tism is  said  to  be  regular  when  the  two  meridians  of  greatest  and  of  least 
refraction  are  at  right  angles  to  each  other.    Irregular  astigmatism  is  rarely 
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met  with,  and  is  usually  the  result  of  wounds  or  injuries  of  the  cornea. 
When  one  meridian  is  emmetropic  and  the  other  astigmatic,  the  variety  is 
called  simple;  when  the  general  refraction  is  hyperopia  or  myopic  with 
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coexisting  astigmatism,  the  terms  compound  hyperopia  and  compound  my- 
opic are  used  ;  when  one  meridian  is  hyperopic  and  the  other  myopic,  the 
astigmatism  is  designated  as  mixed. 

It  can  be  accurately  diagnosticated  only  by  suspension  of  the  accommo- 
dative apparatus  and  the  use  of  the  test-lenses,  with  whatever  other  devices 
the  individual  choice  of  the  oculist  may  prefer.  The  existence  of  uncor- 
rected astigmatism  is  a  prolific  source  of  mischief,  and  its  complete  and 
accurate  estimation  often  demands  the  greatest  skill,  patience,  and  judgment. 
The  ciliary  muscle  by  its  unequal  and  partial  contraction  seeks  to  neutralize 
the  effects  of  the  unsymmetrical  cornea  upon  the  traversing  cone  of  light, 
and  this  unnatural  action  is  often  the  principal  source  of  the  consensus  of 
morbid  symptoms  called  eye-strain.  Full  correction  of  the  astigmatism  is 
always  to  be  prescribed  for  constant  use. 

The  Consequences  of  Uncorrected  or  Improperly-Corrected 
Ametropia. — Their  name  is  legion.  Few  subjects  in  medicine  are  more 
disastrously  and  inexplicably  misunderstood  and  ignored  than  this.  Num- 
berless lives  have  been  wrecked  in  consequence,  and  there  are  in  every  city 
thousands  of  living  examples  of  the  fatal  negligence  or  ignorance  of  the  evil 
influence  of  eye-strain  upon  the  growing  organism  and  general  health.  Phy- 
sicians may  vainly  continue  for  years  to  treat  their  patients  with  every  article 
of  the  materia  medica  in  the  hope  of  relieving  a  headache  that  springs  from 
ametropia,  a  chorea  due  to  eye-strain,  or  an  ansemia  or  a  dyspepsia  that  arises 
from  the  malassimilation  and  anorexia  whose  proper  name  would  be  a 
reflex  ocular  neurosis.  Limitations  of  space  prevent  a  complete  exposition 
of  the  subject  here,  and  we  can  only  refer  to  articles  previously  published. 

Concerning  headache,  it  is  at  last  becoming  a  matter  of  common  knowl- 
edge among  the  laity  that  it  may  be  "  due  to  the  eyes."     That  it  is  gener- 


1  Especially  to  Clinical  Illustrations  of  Keflex  Ocular  Neuroses,  by  G.  M.  Gould,  M.D., 
in  The  American  Journal  of  the  Medical  Sciences,  January,  1890. 
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ally  due  to  them,  and  that  its  true  origin  is  frequently  unsuspected  by  the 
general  practitioner,  is  a  daily  experience  of  every  ophthalmologist.  But  it 
is  a  somewhat  novel  and  apparently  absurd  thought  that  the  gastric  and 
assimilative  functions  are  usually  profoundly  impaired  in  the  majority  of 
cases  of  severe  irritational  ametropia.  We  have  found  clinically  that 
headache  usually  precedes,  and  is  usually  continuous  with,  the  gastric 
trouble.  This  last  commonly  consists  first  in  an  unaccountable  loss  or 
fickleness  of  appetite.  As  the  irritation  has  created  an  abnormal  amount 
of  nervous  energy,  nature  seeks  an  equipoise  by  lessening  the  production 
at  the  point  of  origin.  The  mechanism  might  be  not  inaptly  likened  to 
the  governor  of  a  steam-engine, — the  greater  the  speed  the  more  the  steam 
is  shut  off  below.  An  analogous  but  reverse  process  physiologically  is  the 
automatic  mechanism  whereby  deoxygenated  blood,  by  its  action  upon  the 
centres  of  respiration  and  cardiac  inhibition,  quickens  the  action  of  the 
heart  and  lungs.  With  failing  nutrition  there  is  general  diminution  of 
vitality,  a  growing  languor  and  malaise,  alternating  with  periods  of  exces- 
sive hyperesthesia  of  the  nervous  system.  '  The  irritation  continuing,  the- 
anorexia  proceeds  to  fits  of  nausea,  and  even  vomiting,  ending  finally  in 
one  of  the  many  forms  of  chronic  dyspepsia,  or  "  sick  headache."  The 
physician  has  been  appealed  to,  and  long  courses  of  dieting,  artificial  foods,, 
bitters,  mineral  acids,  or  tonics,  have  been  tried  in  vain.  Doubtless  every 
physician  vividly  remembers  a  number  of  such  puzzling  cases.  We  have 
had  a  great  many  such  cases  in  which,  within  a  week  or  two  after  the 
wearing  of  proper  spectacles,  the  gastralgias,  dyspepsias,  and  loss  of  appetite 
disappeared,  and  within  a  few  months  the  body-weight  increased  from  ten 
to  twenty  pounds.  If  the  spectacles  are  accidentally  broken,  the  symptoms 
quickly  recur. 

In  the  young  the  consequences  of  eye-strain  are  exceedingly  prone  to 
arise  or  become  ingravescent  about  the  time  of  puberty.  There  can  be 
little  doubt  that  delayed  menstruation  may  be  due  directly  or  indirectly  to. 
eye-strain.  Another  complaint  of  parents,  and  one  almost  always  existing 
in  children  who  are  choreic,  nervous,  and  ansemic  from  ocular  irritation,  is- 
night-terrors,  and  restlessness.  "  Has  no  more  nightmare  and  crying  out 
in  sleep  since  getting  the  spectacles,"  is  a  frequent  report.  We  have  also- 
noted  the  cessation  of  nocturnal  enuresis,  in  a  few  cases  under  like  circum- 
stances. In  several  cases  coming  under  our  observation  habitual  "car- 
sickness"  has  disappeared  with  the  wearing  of  spectacles.  It  may  be  worthy 
of  question  if  some  causal  relation  may  _not  exist  between  ocular  defect  or 
function  and  sea-sickness.  That  chorea  may  be  of  ocular  origin  is  now 
admitted  by  the  best  diagnosticians.  We  have  had  cases  of  several  years? 
standing  in  young  girls  who  had  been  persistently  but  unsuccessfully  treated 
with  arsenic,  the  bromides,  etc.,  and  in  whom  all  symptoms  disappeared 
almost  immediately  after  the  wearing  of  glasses.  In  others  great  excita- 
bility, irritability,  nervousness,  lack  of  self-control,  etc.,  vanished  in  the  same 
way.  These  deleterious  effects  upon  the  emotions  and  disposition  may — 
Vol.  IV.— 10 
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and,  if  long  continued,  must— have  their  effect  upon  the  entire  character 

and  after-life. 

Eye-strain  may  also  influence  the  life  in  another  way,  so  that  occupa- 
tion and  pursuits  in  life  are  unconsciously  governed  by  it.  Study  and 
literary  labor  become  so  wearisome  that  the  child's  mind  is  influenced 
against  them.  The  parents  are  grieved  that  the  taste  is  slowly  but  irrev- 
ocably turned  from  intellectual  pursuits  and  the  mind  directed  to  physical 
activities  for  outlets  of  its  energies.  The  bearing  of  such  facts  cannot  be 
overestimated  when  we  think  of  our  school  system;  our  high-pressure 
civilization  ;  the  suddenness  of  the  strain,  since  the  invention  of  printing, 
thrown  at  once  upon  the  naturally  hyperopic  eye ;  the  interblending  of 
ocular  functions  with  every  act,  physical  and  psychical ;  and  the  fact  that 
the  enormous  load  is  thrown  upon  the  young  organism  just  at  its  most 
plastic  and  formative  period. 

A  strange  fact  relating  to  this  whole  class  of  disorders  is  that  the  patient 
may  not,  and  usually  does  not,  feel  or  exhibit  any  signs  that  the  eye  is  the 
source  of  all  these  manifold  and  seemingly  distant  results.  Sometimes 
the  eye  or  its  appendages  may  show  the  results  of  its  own  irritational  work. 
In  children,  styes,  blepharitis,  and  conjunctivitis  sometimes  exist  as  the 
evidences  of  ametropia,  but  more  frequently  the  reflexes  are  to  the  head,  to 
the  digestive  system,  or  to  other  special  or  general  organs. 

We  have  elsewhere  attempted  an  explanation  of  this  peculiar  fact  in 
one  class  of  eases,  especially  applicable  to  girls  approaching  puberty.  The 
essence  of  the  thought  is  that  in  the  sensitive,  emotional,  and  intellectual 
of  both  sexes,  but  particularly  in  girls  and  young  women,  the  irritational 
eye-strain  reflex  that  normally  or  physiologically  would  return  eyeward  is 
inhibited,  with  the  result  that  headaches  follow  ;  or  it  is  derouted  to  other 
organs  that  suffer  vicariously.  The  reason  of  this  inhibition,  overflow,  or 
deroutation  is  to  be  looked  for  in  the  enormous  importance  of  the  function 
of  vision  to  the  organism  in  general,  and  to  an  exceptional  degree  in  the 
action  of  sexual  selection,  clear  and  healthy  eyes  being  of  the  highest  im- 
portance in  influencing  sexual  choice  through  beauty.  Hence  the  corollary 
that  the  smallest  amount  of  ametropia  in  girls  and  women  should  be  cor- 
rected, an  amount  that  in  men  could  be  safely  ignored.  According  to  the 
fineness  or  delicacy  of  nervous  organization  and  the  preponderating  quality 
of  sexual  instincts  will  eye-strain  be  disastrous  to  the  general  health.  All 
this  applies  with  less  force  to  non-city-bred  children  or  to  those  who  are 
not  pushed  by  their  own  ambition,  their  parents,  or  the  cramming  systems 
falsely  called  educational  of  many  schools,  to  an  excess  of  book-work  and 
accommodative  effort  as  harmful  to  the  eyes  as  it  is,  both  positively  and 
negatively,  to  the  body  and  brain.  However  much  of  the  mischief  can  or 
will  be  obviated  by  relief  of  the  eye-strain, — and  certainly  much  can,— a 
liberal  surplusage  will  certainly  remain. 
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WOUNDS  AND   INJURIES. 

It  should  not  be  forgotten  that  it  is  in  the  treatment  of  wounds  and 
injuries  that  the  general  physician  will  be  called  upon  for  prompt  and  skilful 
service,  that  upon  the  results  of  immediate  measures  will  often  depend  the 
question  of  the  patient's  vision  or  blindness,  and  that  every  case  may  have 
possible  medico-legal  complications.  In  reference  to  the  latter  aspect,  the 
excellent  instruction  of  Arlt1  is  worthy  of  the  study  of  the  careful  practi- 
tioner. 

Foreign  Bodies. — On  the  part  of  grown  people  there  is  usually  a 
clear  history  and  consciousness  of  the  fact  when  a  foreign  body  is  "  in  the 
eye,"  but  in  children  this  is  not  so  frequently  the  case.  When  there  has 
arisen  sudden  congestion  of  the  conjunctival  capillaries  of  one  eye,  we  must 
be  on  our  guard,  and  at  once  institute  a  thorough  search  for  some  particle 
of  dust,  etc.,  that  may  be  lodged  upon  or  in  the  conjunctiva,  the  cornea,  or 
in  the  cul-de-sacs.  It  is  necessary  to  illuminate  the  cornea  from  different 
directions,  that  a  body  may  be  thrown  into  relief  when  it  is  perhaps  of  the 
same  color  as  the  iris-background,  or  as  the  tissue  itself.  If  nothing  is 
found  in  the  exposed  parts  of  the  eye  or  in  the  inferior  cul-de-sac,  the  upper 
lid  must  be  everted  by  grasping  the  lash,  directing  the  patient  to  look  down, 
and  carefully  turning  the  lid  upon  itself.  It  is  always  a  cause  of  wonder 
how  small  a  foreign  body  can  produce  such  discomfort  and  pain,  and  the 
remark  illustrates  the  necessity  of  scrutinizing  every  part,  of  unfolding  all 
wrinkles,  and  of  looking  at  different  angles  in  order  not  to  miss  seeing  it. 
Often  a  two-inch  condensing  lens  will  help  to  illuminate  the  object.  Before 
the  examination,  or  at  least  before  attempting  removal  of  a  foreign  body 
however  superficially  located,  it  is  best  to  use  a  drop  of  a  two-per-cent. 
cocaine  solution.  If  the  particle  be  loose  upon  the  conjunctiva  or  cornea, 
it  may  be  brushed  off  with  a  moist  wisp  of  absorbent  cotton ;  but  if  em- 
bedded, a  corneal  spud  will  be  necessary  for  its  removal.  The  instrument 
should  be  so  held  that  any  spasmodic  motion  of  the  eye  or  head  will  not 
wound  the  part.  When  irritated,  the  eye  is  rolled  upward,  and  hence  the 
instrument  should  be  lightly  held.  When  a  cinder  or  a  particle  of  steel  is 
deeply  embedded  in  the  cornea,  great  care  and  judgment  are  required.  A 
common  but  a  reprehensible  practice  has  been  to  use  astringents  in  eyes 
from  which  a  foreign  body  has  been  removed.     It  is  in'  no  case  advisable. 

When  a  foreign  body  has  penetrated  the  globe  and  can  be  seen  in  the 
anterior  chamber,  it  should  be  removed  by  incision  in  such  a  manner  that 
it  can  be  best  reached  either  by  a  magnet,  if  it  be  steel,  or  any  other  instru- 
ment, according  to  the  circumstances  and  the  choice  of  the  painstaking  sur- 
geon. The  patient  should  be  anaesthetized.  Removal  of  bodies  that  have 
entered  the  vitreous  chamber  requires    exceptional   skill,  and  is  certainly 

1  Arlt  on  Injuries  of  the  Eye  considered  Medico-Legally.  Translated  by  C.  S.  Turn- 
bull,  M.D.,  Philadelphia,  1878. 
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not  to  be  undertaken  by  any  but  the  most  experienced  hand.  If  such  a 
person  can  see  the  patient  within  a  day  or  two,  and  before  the  body  has 
become  encysted  or  covered  with  lymph,  it  may  be  removed.  But  where 
operation  is  not  at  once  possible  or  is  for  any  reason  inadvisable,  it  is  best 
to  have  the  patient  lie  rigidly  still  upon  the  back  and  with  the  head  high, 
in  the  hope  that  the  body  will  settle  in  the  lower  and  least-used  part  of  the 
vitreous  chamber  and  there  become  encysted  and  stationary.  A  few  cases 
have  been  reported  where  foreign  bodies  have  entered  the  lens  and  remained 
there  without  setting  up  cataract.  Of  course  any  attempt  to  remove  such 
would  almost  always  result  in  rupture  of  the  capsule,  with  the  consequent 

cataract. 

Burns  of  the  Eye,  either  by  dry  or  by  moist  heat  or  by  chemically- 
acting  substances,  are  difficult  of  treatment,  and  are  of  such  various  nature 
that  few  hints  can  be  given  for  guidance  in  this  respect.  If  the  injury  be 
seen  at  once  and  if  it  be  caused  by  acids,  then  an  alkaline  lotion— say,  a  tea- 
spoonful  of  bicarbonate  of  sodium  to  a  cupful  of  water — is  indicated,  with 
which  the  whole  eye  should  be  freely  irrigated.  When  the  iujury  has  been 
caused  by  alkalies, — as,  e.g.,  by  lime, — then  an  acid  wash — e.g.,  vinegar 
diluted  with  one-half  water — will  be  very  useful.  But  in  either  case  no  time 
should  be  lost  in  waiting  for  or  preparing  these  things.  Water  is  almost 
always  at  hand,  and  with  this  the  eye  should  be  cleansed  and  thoroughly 
washed.  The  greatest  danger  in  all  cases  of  burns  is  that  the  conjunctival 
surfaces  of  the  opposite  lids  and  globe  may  have  become  denuded  and  in 
healing  they  may  grow  together  in  an  incurable  symblepharon.  The  most 
promising  way  of  preventing  this  is  to  keep  the  eye  bathed  and  the  sulci 
filled  with  castor  oil,  and  to  break  up  the  adhesions  that  may  begin  forming 
by  frequently  passing  a  probe  or  spatula  between  the  surfaces.  If  the  pain 
become  intense,  cocaine  must  not  be  used,  but  anodynes  and  cold  compresses, 
with  paralysis  of  the  accommodation,  will  be  fouud  most  efficacious. 

Injuries  of  the  Eyelids  require  more  care  and  watchfulness  than  are 
usually  given  them,  owing  to  the  fact  that  notches  and  subsequent  cicatri- 
zation are  very  apt  to  distort  and  evert  the  lid,  with  consequent  lachrymal 
troubles,  or  to  invert  it,  with  all  the  sequelae,  pannus,  etc.,  that  follow  upon 
entropion  or  inversion  or  malposition  of  the  cilia.  In  a  general  way  they 
are  to  be  treated  as  an  injury  elsewhere  would  be,  but  with  especial  refer- 
ence to  the  peculiar  function  of  the  tissues  and  the  dangers  we  have  adverted 
to.  Gaping  wounds  should  be  most  carefully  and  accurately  sutured  in 
place,  instead  of  using  court-plaster.  Owing  to  the  extensive  areolar  tissue, 
extravasation  of  blood  is  common.  If  the  oedema  be  great,  fracture  of  the 
orbital  walls  or  border  should  be  reckoned  among  the  possibilities. 

Rupture  of  the  Globe  is  rare,  and  is  usually  the  result  of  contu- 
sion with  a  blunt  body.  Owing  to  the  fact  that  the  nasal  side  of  the  globe 
is  more  protected  than  the  temporal,  the  blow  is  more  commonly  upon  the 
latter  side,  but  by  reason  of  the  transmitted  force,  or  "  contrecoup,"  the 
rupture  is  more  frequently  in  the  choroid  and  upon  the  nasal  side. 
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Permanent  recovery  from  a  rupture  through  the  ciliary  region  will 
never  take  place.  The  subsequent  cicatrization  will  induce  cyclitis  and  such 
irritation  that  enucleation  must  follow  sooner  or  later.  So  that  the  rule  is 
without  exception  that,  where  the  ciliary  body  has  been  certainly  broken 
or  cut  through,  immediate  enucleation  is  the  better  procedure.  Even  if 
the  globe  be  saved,  there  is  apt  to  be  little  vision,  and  the  danger  of  per- 
sistent cicatricial  irritability  and  sympathetic  inflammation  is  great.  In 
such  cases,  also,  the  lens  is  frequently  dislocated  and  the  capsule  ruptured, 
so  that  cataract  is  a  common  complication.  If  the  lens  be  in  the  anterior 
chamber,  it  should  be  extracted  at  once.  If  the  lips  of  a  purely  sclerotic 
cut  or  rupture  show  a  tendency  to  gape,  a  few  delicate  stitches  may  be  taken 
through  the  external  edges  of  the  lips  of  the  wound  and  the  conjunctival 
tissues.  When  the  cornea  is  extensively  cut  or  ruptured  and  a  large  part 
of  the  iris  protrudes,  this  should  be  drawn  out  as  far  as  possible  and  excised. 
This  may  even  have  to  be  repeated  one  or  more  times,  in  order  to  avoid 
extensive  cicatricial  inclusion  of  the  iris  in  the  lips  of  the  wound.  Accord- 
ing to  the  location  of  the  wound,  the  use  of  eserine  or  of  atropine  may  be 
advisable  to  aid  in  the  retraction  of  the  iris.  The  bandage  should  be  firm, 
but  not  tight. 

Penetrating  Wounds  and  Sympathetic  Inflammation. — Many 
remarkable  cases  have  been  reported  of  the  retention  of  large  foreign  bodies 
that  have  penetrated  the  orbit.  In  such  cases,  therefore,  one  must  be  on 
his  guard  not  to  overlook  them,  by  inquiries  as  to  the  exact  nature  of  the 
object  causing  the  traumatism,  by  careful  examination  of  the  wound,  etc. 
In  perforating  wounds  of  the  cornea  there  will  probably  be  hernia  of  the 
iris.  If  this  be  extensive  and  cannot  be  reduced,  the  protruding  portions 
must  be  excised  as  deeply  within  the  lips  of  the  wound  as  possible,  and 
the  eye  atropinized  and  firmly  bandaged.  If  the  hernia  recur,  the  same 
operation  must  be  repeated,  since  extensive  inclusion  of  the  iris  in  the 
wound  is  to  be  avoided  at  all  hazards,  a  fact  that  necessitates  a  subsequent 
iridectomy  to  release  it  and  to  keep  the  eye  from  constant  pain,  iritis,  and 
irritation.  But  if  the  hernia  be  of  only  a  small  portion  of  the  iris,  it  is 
best  to  try  the  effect  of  atropine,  rest,  etc.,  rather  than  mutilate  the  iris,  and 
also  because  if  only  slight  adhesion  take  place  a  subsequent  iridodialysis  or 
iridectomy  may  remedy  the  trouble.  Wlien  the  ciliary  body  has  been  cut 
through,  there  is  the  same  danger  as  that  to  which  we  have  adverted  in  the 
preceding  paragraph,  and  enucleation  must  follow. 

Whether  to  enucleate  at  once  or  not  in  cases  of  doubtful  implication  of 
the  ciliary  body  is  often  the  most  perplexing  of  questions.  If  not  done,  and 
fatal  sympathetic  inflammation  ensue,  it  is  of  course  the  saddest  of  results. 
Therefore  it  is  better  to  err  on  the  side  of  safety  and  enucleate,  though  the 
condition  of  the  injured  eye  promise  some  slight  chance  of  recovery.  The 
existing  complications,  the  extent  of  the  injury,  the  condition  of  the  other 
eye,  the  general  health  of  the  patient,  etc.,  must  all  be  considered.  At  all 
events,  and  in  all  cases,  careful  search  must  be  made  for  possibly  retained 
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foreign  bodies,   thorough   cleansing   and   antiseptic    treatment  instituted, 
perfect  quiet  enjoined,  etc. 

Sympathetic  trouble  may  not  only  follow  traumatism,  but  may  also  result 
from  any  destructive  disease  of  the  eye,  especially  of  the  ciliary  body.  In 
such  cases,  that  primarily  injured  is  called  the  excitor,  the  other  the  sym- 
pathizer. Sometimes  the  excitor  is  a  shrunken  globe  that  in  consequence 
of  extensive  choroidal  or  ciliary  disease  has  become  affected  with  phthisis 
bulbi  or  progressive  atrophy  and  shrinking.  It  is  customary  to  divide 
sympathetic  trouble  into  two  groups,— sympathetic  irritation  and  sympa- 
thetic inflammation.  The  method  by  which  the  sound  eye  is  affected  by 
the  excitor  is  a  matter  not  yet  wholly  made  manifest.  Clinically,  the  period 
of  irritation — consisting  (in  the  sympathizer)  in  limitation  of  the  accom- 
modation, sharp  pains,  photophobia,  lachrymation,  congestion,  etc.— is  of 
extreme  importance,  as  heralding  the  probable  approach  of  a  true  inflam- 
mation, an  irido-cyclitis.  In  either  stage  the  earliest  possible  enucleation 
of  the  excitor  is  imperative. 

SURGICAL   OPERATIONS   UPON   THE   EYE. 

In  all  operations  upon  the  eyes  of  children,  it  is  better  to  anaesthetize 
the  patient.  The  operation  can  frequently  be  done  during  the  primary 
effect  of  ether  or  chloroform,  when  properly  given.  The  stomach  should 
be  empty,  food  having  been  forbidden  for  several  hours  prior  to  the  opera- 
tion. Subsequent  to  the  operation,  we  should  see  that  gastric  pain  does  not 
arise,  causing  the  child  to  cry,  and  thus  endangering  the  success  of  the 
operation.  Paregoric  is  probably  the  best  anodyne  in  such  cases.  A  small 
mustard  plaster  over  the  epigastrium,  and  other  measures,  may  be  ordered, 
according  to  the  circumstances  or  the  preferences  of  the  physician.  It  is 
generally  useless  to  attempt  bandaging  the  eyes  in  the  case  of  an  infant,  on 
account  of  the  absence  of  hair,  the  smoothness  of  the  scalp,  etc.  Where  a 
bandage  is  necessary,  it  may  be  retained  in  place  when  placed  over  a  tight- 
fitting  cap  or  hood.     A  dark  room  is  usually  preferable  to  bandages. 

Operations  to  Relieve  Obstructions  of  the  Lachrymal  Ex- 
cretory Apparatus. — Epiphora  may  arise  from  an  excessive  secretion 
rather  than  from  an  impeded  outflow,  and  doubtless  operations  upon  the 
canaliculi  and  duct  have  sometimes  been  carried  out  where  more  careful 
search  would  have  shown  some  reflex  or  other  source  of  local  irritation  to 
account  for  the  excess  of  tears  in  the  eye.  Sometimes,  also,  the  canaliculus 
and  duct  are  normally  patent,  but  the  puncta  are  either  slightly  everted,  or 
closed  by  a  foreign  body,  or  stenotic  from  inflammation  or  cicatricial  contrac- 
tion. In  these  cases  it  is  unnecessary  to  slit  the  canaliculus  or  to  probe  the 
duct,  and  where  there  is  not  positive  evidence  of  nasal  disease  or  dacryocys- 
titis, it  is  better  to  begin  by  opening  or  extending  the  opening  of  the  puncta. 
When  there  is  not  perfect  apposition  of  the  puncta  to  the  globe,  a  simple  pro- 
ceeding consists  in  inserting  the  sharp  point  of  the  scissors  into  the  opening 
and  dividing  the  conjunctival  surface  vertically  downward  for  one  or  two 
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millimetres.  Where  this  is  insufficient,  or  where  it  is  necessary,  on  account 
of  purulent  disease  of  the  sac,  to  divide  the  canal  lengthwise,  a  peculiar 
blade  is  used — Weber's  canaliculus  knife — with  a  tiny  bulbous  point  which 
guides  the  advancing  knife  along  the  tube.  The  physician,  standing  over 
the  anaesthetized  patient,  uses  one  hand  to  withdraw  the  lid  from  the  globe 
and  make  it  tense,  steady  the  head,  etc.  The  bulb  having  entered  the 
puncta,  the  knife  is  held  horizontally  and  is  advanced  along  the  canal  until 
the  bulbous  point  reaches  the  lachrymal  sac ;  then,  while  the  lid  is  held  by 
the  thumb  of  the  other  hand  firmly  to  the  temporal  side  and  kept  tense,  the 
knife  is  raised  to  a  vertical  position  and  the  canaliculus  is  divided  up  to 
the  mouth  of  the  sac.  Constriction  of  the  nasal  duct  may  be  incised  by 
now  rotating  the  cutting  edge  of  the  blade  anteriorly  and  pushing  the  knife 
downward  and  slightly  forward  into  the  cavity  of  the  duct.  Sometimes  the 
duct  shows  a  persistent  tendency  to  constriction  and  closure,  though  this  is 
seldom  seen  in  children.  If  so,  a  probe  made  for  the  purpose  may  be  used 
till  the  duct  remains  patent.  Care  must  be  used  that  the  probe  do  not 
form  a  false  passage,  and  also  that  it  be  inserted  properly.  Acute  abscess 
of  the  lachrymal  sac  should  be  immediately  and  freely  opened,  and  after 
this  watchfulness  exercised  that  a  lachrymal  fistula  do  not  form. 

Meibomian  Cyst. — Upon  everting  the  lid  we  sometimes  find  the  cause 
of  conjunctival  congestion  in  a  localized  purplish  discoloration  and  swelling 
of  the  subconjunctival  tissues.  The  duct  of  a  Meibomian  gland  having 
become  occluded,  its  retained  secretion  causes  distention  and  inflammation 
of  the  part.  It  should  be  freely  incised  upon  the  conjunctival  surface,  and 
the  contents  removed  by  scoop  and  scraped  with  a  sharp  spoon. 

Blepharoplasty.-— Plastic  operations  upon  the  lids  are  for  the  pur- 
pose of  correcting-  entropion,  ectropion,  cicatrices,  or  injuries,  and  for  the 
rare  congenital  ptosis  from  lack  of  development  of  the  muscular  fibres. 
When  in  entropion  only  a  few  hairs  are  incurved,  they  are  best  destroyed 
by  electrolysis,  or  given  a  different  direction  by  illaqueation,  which  consists 
in  drawing  each  lash  through  a  needle-hole  by  a  lasso  or  loop  of  ligature. 
The  tissue  containing  the  hair-bulbs  of  the  lashes  may  also  be  excised  from 
the  inner  margin  of  the  lid  after  dissecting  away  the  conjunctiva. 

If  a  large  extent  of  the  lid  is  turned  in,  more  radical  measures  are 
required.  The  most  common  mode  of  correcting  this  in  the  lower  lid  is  by 
removing  a  strip  of  skin  parallel  with  the  lid-edge,  the  width  and  depth  of 
the  portion  of  excised  tissue  being  proportional  to  the  effect  desired.  If  of 
the  upper  lid,  the  choice  lies  between  several  operations. 

The  Jaesche-Arlt  operation  consists  in  splitting  the  lid  along  the  inter- 
marginal  edge  three  or  four  millimetres  deep.  The  anterior  portion  con- 
taining the  cilia  is  made  free  except  at  the  ends  by  an  incision  through  the 
skin  of  the  lid  about  three  millimetres  from  the  edge  of  the  lid  and  par- 
allel with  the  same.  Above  this  a  fold  of  skin  is  removed  entirely,  corre- 
sponding in  size  with  the  effect  desired,  and  the  ribbon  of  tissue  containing 
the  cilia  is  brought  up  and  fastened  in  the  space  of  the  excised  tissue  by 
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sutures,  thus  bringing  the  edge  of  the  lid  with  its  cilia  into  a  normal  posi- 
tion. Von  Graefe's  operation  is  similar,  except  that  vertical  incisions  one- 
third  of  an  inch  long  are  also  made  from  the  two  extremities  of  the  ribbon 
of  cilia-tissue,  and  the  ends  of  the  same  near  the  canthi  are  better  elevated 
by  sutures  into  the  outer  lips  of  the  vertical  incisions.  Hotz  excises  a  layer 
of  muscular  fibres  over  the  tarsus  three  or  four  millimetres  in  breadth  at 
the  upper  border  of  the  tarsus  of  the  upper  lid  or  the  lower  border  of  the 
tarsus  of  the  lower  lid,  and  sutures  are  passed  through  the  upper  edge  of 
the  tarsus.  In  Dianoux's  operation  two  parallel  bands,  one  containing  the 
cilia,  the  one  above  it  simply  the  skin,  each  about  three  millimetres  broad 
are  made  by  splitting  the  lid  and  by  an  incision  parallel  to  the  lid-edge 
extending  to  the  cartilage.  The  upper  is  drawn  under  and  below  the  lower 
and  its  lower  edge  sutured  to  the  conjunctival  edge  of  the  lid  ;  the  ribbon 
of  cilia-tissue  is  thus  raised  from  the  border  of  the  lid,  and  its  upper 
margin  is  sutured  to  the  lower  of  the  superior  incision  of  the  lid.  Streat- 
feild  and  Snellen  remove  a  V-shaped  wedge  of  skin,  muscle,  and  tarsus 
parallel  with  the  lid-edge ;  and  Von  Burow's  operation  consists  in  a  con- 
junctival incision  of  the  cartilage  three  millimetres  from  the  border  of  the 
lid,  causing  gaping  of  the  wound  and  moderate  eversion  of  the  free  edge. 

Wharton  Jones's  operation  for  ectropion  is  illustrated  in  the  annexed 
cuts  (Figs.  10, 11).    A  V-shaped  incision  is  made  with  the  limbs  extending 


Fig.  10. 


Fig.  11. 


Wharton  Jones's  operation  for  ectropion. 


toward  the  canthi.  The  enclosed  triangular  flap  of  skin  is  then  dissected  up 
and  reduced  by  excision  to  the  desired  extent,  and  the  lower  part  of  the  in- 
cision brought  together  by  sutures,  so  that  the  final  appearance  of  the  wound 
is  that  of  the  letter  Y.  The  contraction  thus  produced  by  the  cicatrix  brings 
the  hd  into  apposition  with  the  globe.  Argyll-Robertson's  operation  con- 
sists in  inserting  into  the  lower  cul-de-sac  a  piece  of  sheet-lead  about  the 
size  of  the  hd  and  conforming  to  the  parts  in  shape,  against  which  the  lid 
is  brought  mto  apposition  and  the  normal  position  by  tension  upon  ligatures 
passed  from  without  through  the  free  edge  of  the  lid,  thence  through  the 
bottom  of  the  cul-de-sac  out  upon  the  cheek  below.     Bits  of  rubber  tubing 
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are  used  under  the  external  loops  of  the  ligature,  to  prevent  their  cutting 
through  the  integument,  before  traction  is  made.  If  the  lid  be  thickened 
by  an  overgrowth  of  subconjunctival  tissue,  a  V-shaped  mass  may  be  ex- 
cised the  length  of  the  everted  lid,  prior  to  the  ligation. 

It  may  be  said  that  operations  of  this  kind  are  rare  in  children,  though 
sometimes  necessary  or  possible  in  those  approaching  puberty.  The  carti- 
lage in  children  is  not  fully  developed,  and  this  fact  must  be  considered 
when  operations  are  done  on  the  lids. 

Traumatic  or  cicatricial  ectropion  can  only  be  cured  by  transplantation 
of  a  flap  with  pedicle  from  the  adjacent  forehead,  temple,  or  cheek,  or  from 
the  arm,  or  by  transplantation  without  pedicle  from  the  arm.  The  un- 
sightliness  of  the  facial  wound  thus  produced  gradually  grows  less  in  time, 
and  the  flap  from  the  face  usually  gives  the  best  result.  It  must  be  larger 
than  the  freshened  or  denuded  space  it  is  to  fill.  An  ingenious  method 
of  repairing  a  loss  of  tissue  at  the  canthus  is  shown  in  the  annexed  cuts 
(Figs.  12,  13).     The  space  a  being  denuded  and  freshened,  the  flap  b  is 


Fio.  12. 


Fig.  13. 


/ '»   \ 


Hasner  d'Artha's  blepharoplastic  operation. 


dissected  up,  twisted  upon  the  pedicle  c,  and  the  points  d  and  e  are  sutured 
to  the  lower  and  upper  lid  so  as  to  form  the  normally-shaped  angle  between. 

Peritomy,  the  object  of  which  is  to  relieve  pannus  by  a  dam  of  cica- 
tricial tissue  about  the  cornea,  is  performed  by  dissecting  off  a  ribbon  of 
conjunctiva  one  or  two  millimetres  wide  close  to  and  encircling  the  cornea. 
It  is  rarely  required  in  children. 

Dense  corneal  staphyloma,  or  bulging  of  the  weakened  cornea  from 
the  intraocular  pressure,  may  be  removed  in  several  ways,  one  of  which  is 
shown  in  the  illustration  following  (Fig.  1 4).  The  main  body  of  the  staphy- 
loma having  been  removed  by  two  incisions  through  the  dotted  lines,  the 
sutures  are  at  once  tightened  and  a  movable  stump  thus  obtained.  Another 
method  is  to  run  a  strong  continuous  ligature  through  the  healthy  loosened 
and  undermined  conjunctival  tissue  and  sclera  surrounding  the  staphyloma, 
so  that,  after  excision  of  the  latter,  traction  upon  the  ligature  acts  like  a 
"  puckering-string"  and  at  once  closes  the  conjunctiva  over  the  space  of 
the  excised  tissue.  Mules,  of  England,  advises  clearing  out  the  entire 
contents  of  the  globe  and  filling  the  cavity  with  a  glass  ball. 
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In  cases  of  dense  corneal  leucoma  the  unsightliness  may  be  greatly 
improved  by  tattooing  the  cornea,  by  which  a  close  approach  to  the 
appearance  of  a  pupil  may  be  made. 

Fia.  14. 


Operation  for  corneal  staphyloma. 


The  incision  for  iridectomy,  or  to  make  an  artificial  pupil,  is  shown  in 
The  knife  used  is  a  triangular  keratome,  and  is  entered  at  the 


Fig.  15. 


Fig.  15. 


Iridectomy. 

corneal  limbus  or  border  from  above  and  to  a  depth  requisite  for  the 
proposed  operation.     The  iris  is  then  seized  at  the  pupillary  border  by  the 
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iris-forceps,  withdrawn,  and  a  piece,  of  the  size  and  shape  desired,  excised  by 
one  stroke  of  the  scissors.  Atropine,  to  pull  the  iris  ends  out  of  the  wound, 
is  periodically  instilled,  and  the  eye  kept  bandaged  for  two  or  three  days. 
This  operation  is  useful  in  anterior  or  posterior  synechia,  to  make  an  arti- 
ficial pupil  in  case  of  partial  opacity  of  the  cornea,  and  also  as  a  thera- 
peutic measure  in  glaucomatous  tension  caused  by  adherent  leucomata. 

Discission,  or  Needling,  is  an  operation  frequently  required  in  con- 
genital cataract  of  the  young.     The  adjoining  cut  (Fig.  16)  gives  a  good 


Fig 


Discission,  or  needling. 


idea  of  the  proceeding.  The  point  of  the  stop  discission-needle  is  passed 
into  the  anterior  chamber  from  the  side  of  the  cornea  and  past  the  dilated 
pupil  until  it  pierces  the  anterior  capsule  and  the  substance  of  the  lens ; 
by  movement  of  the  point  the  capsule  must  be  freely  ruptured  and  the  lens 
broken  up  to  the  desired  extent  so  that  the  aqueous  shall  gain  admission  to 


Fig.  17. 


Discission,  or  needling,  with  two  needles. 


it,  causing  it  to  swell  and  become  opaque  and  finally  to  break  down  and  be 
absorbed,  leaving  an  unimpeded  path  for  the  light.     In  recurrent  or  cap- 
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sular  cataract  after  an  extraction  of  the  lens  the  same  operation  is  made  use 
of  to  break  through  and  depress  out  of  the  way  the  central  portion  of  the 
opaque  capsule.  Two  needles  are  commonly  used  for  this  purpose,  as 
shown  in  Fig.  17,  whereby  an  opening  is  more  certainly  and  accurately 
made  by  rupture  and  displacement  outward  of  the  capsule  by  the  two 
needles  meeting  first  at  the  centre  of  the  pupillary  space.  No  reaction 
usually  follows  the  operation. 

Tenotomy  in  Case  of  Strabismus. — Graefe's  subconjunctival  opera- 
tion is  the  proper  one  in  these  cases.  The  opening  is  made  at  a  point  tan- 
gent to  the  lower  edge  of  the  cornea.  The  conjunctiva  and  Tenon's  capsule 
are  vertically  cut  across  over  the  lower  edge  of  insertion  of  the  muscle-ten- 
don, and  the  opening  widened  sufficiently  for  operative  purposes.  The  stra- 
bismus-hook is  then  inserted  beneath  the  tendon,  which  is  drawn  forward, 
and,  by  inserting  the  blades  of  the  scissors  (blunt  points  and  curved  on  the 
flat)  between  the  hook  and  the  globe,  the  tendon  is  divided  close  to  the 
globe.  If  the  most  extreme  effect  possible  is  desired,  the  lateral  and  pos- 
terior attachments  of  the  capsule  of  Tenon  may  be  divided.  A  suture  may 
be  used  to  close  the  conjunctival  opening  and  drawn  more  or  less  tight  to 
reduce  the  effect  of  the  operation.  Put  atropine  into  the  fellow-eye,  or  use 
correcting  spectacles  at  once. 

Advancement. — When  the  effect  of  a  tenotomy  is  insufficient  to  give 
the  desired  change  in  the  visual  axis,  it  must  be  repeated  when  the  opposing 
muscle  is  advanced.  To  do  this,  a  ligature  passed  about  the  tendon  at  its 
insertion  firmly  secures  the  muscle  by  the  loose  ends  of  the  ligature.  The 
tendon  is  then  divided  close  to  the  sclerotic  and  its  lateral  attachments  are 
freely  divided.  Another  ligature  is  now  passed  through  the  muscle  behind 
the  one  grasping  the  cut  end,  which  last  is  excised  with  as  much  of  the 
tendon  itself  as  is  desirable  to  give  the  effect  of  increased  power  over  the 
globe.  The  free  ends  of  the  ligature  passed  through  the  muscle  are  now 
passed  through  the  pericorneal  conjunctival  and  subconjunctival  tissue 
above  and  below,  and  traction  and  knotting  secure  the  divided  tendon  in 
its  new  position  till  union  has  taken  place.  It  is  generally  considered  best 
to  make  about  one  or  two  millimetres  of  over-effect  at  first.  If  the  strength 
of  the  sutures  is  doubtful,  a  stay  or  anchor  suture  may  be  made  from  the 
skin  of  the  inner  canthus. 

Prince's  "  pulley"  operation  is  perhaps  preferable.  A  ligature  is  passed 
vertically  in  and  out  several  times  through  the  conjunctiva  one  millimetre 
from  the  cornea  in  the  line  of  the  muscle.  An  opening  is  then  made  over  the 
tendon-insertion,  and,  without  dividing  it,  the  muscle  is  loosened  from  its 
attachments  behind  its  insertion,  so  that  a  second  ligature  may  be  passed 
through  the  conjunctiva  and  muscle  at  this  place.  The  tendon  is  then  cut 
at  a  point  removed  from  the  insertion  proportionally  to  the  effect  desired. 
The  first  or  anchor  suture  near  the  cornea  is  now  made  into  a  loop  by  tying, 
one  end  of  the  suture  through  the  muscle  having  first  been  passed  through 
or  under  the  loop  to  be  made.     It  is  obvious  that  traction  upon  the  ends  of 
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the  ligature  through  the  muscle  acts  now  like  a  pulley  to  draw  the  cut  end 
of  the  muscle  forward.  The  amount  of  advance  may  at  the  time  or  sub- 
sequently be  regulated  at  pleasure. 

If  vomiting  is  threatened  during  an  operation  for  tenotomy  or  advance- 
ment, the  speculum  should  be  quickly  removed  and  firm  compression  made 
by  the  hand  protected  by  cotton  or  a  bandage.  This  is  done  in  order  to 
avoid  subconjunctival  hemorrhage  and  the  rare  but  possible  and  disastrous 
result  of  a  hemorrhage  into  Tenon's  space,  whereby  mobility  of  the  eye 
is  destroyed  and  other  complications  may  ensue  from  the  presence  of  an 
extensive  clot. 

Enucleation  op  the  Eyeball. — The  patient  is  anaesthetized,  as  in 
every  case  of  manipulation  of  the  eyes  of  children,  the  eyelids  are  held 
apart  by  a  speculum,  and  the  globe  is  held  by  the  fixation-forceps.  The 
conjunctiva  is  separated  from  the  corneal  attachment  as  close  to  the  cornea 
as  possible,  with  a  pair  of  curved  blunt  scissors.  Tenon's  capsule  is  then 
opened  over  the  insertion  of  the  external  rectus,  which  is  now  caught  with 
the  strabismus-hook  and  divided  close  to  the  globe.  Each  of  the  muscles 
is  in  turn  then  severed  in  the  same  way  until  the  globe  is  held  only  by  the 
optic  nerve.  Passing  the  scissors  on  the  nasal  side  between  the  capsule  of 
Tenon  and  the  globe,  and  pressing  the  globe  upward,  the  nerve  is  divided 
close  to  the  globe  in  ordinary  cases,  but  as  far  back  as  possible  in  case  the 
enucleation  is  made  during  or  following  malignant  disease.  Antiseptic 
sponges  or  a  pledget  of  sublimated  cotton  may  be  used  to  arrest  the  slight 
hemorrhage.  After  thoroughly  cleansing  the  socket,  the  lashes  should  be 
softened  by  vaseline,  to  keep  them  from  becoming  matted  together.  A  firm 
bandage  should  be  applied  for  twelve  hours,  and  the  socket  cleansed  and 
dressed  for  several  days  until  healing  is  well  advanced. 

Artificial  Eyes  can  be  worn  in  two  or  three  weeks  after  enucleation. 
In  all  cases  the  eye  should  be  too  small  rather  than  too  tight  or  prominent. 
It  should  be  removed  every  night,  kept  in  an  antiseptic  liquid  overnight, 
and  anointed  with  vaseline  prior  to  insertion.  When  it  becomes  rough 
from  long  wear,  it  should  be  repolished  or  another  substituted  for  it.  The 
socket  should  be  cleansed  with  an  antiseptic  lotion  once  a  day.  It  may  be 
added  that  the  art  of  choosing  and  fitting  artificial  eyes  requires  excep- 
tional skill,  judgment,  and  experience.  The  stock  to  choose  from  must 
be  very  large,  and  the  conformation  of  the  socket  studied  in  order  to  give 
comfort  to  the  patient  and  an  approximation  to  the  normal  mobility  and 
appearance,  which  is  sure  to  follow  a  properly-removed  globe. 
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FUNCTIONAL  DISORDERS  OF  THE  CHOROID, 

OPTIC  NERVE,  AND  RETINA. 

By  CHAELES  A.   OLIVEE,   M.D.  "1^ 


Hughlings  Jackson  once  said,  "  It  is,  I  submit,  imperative  in  all  cases 
of  severe  cerebral  disease,  at  all  events  in  cases  of  an  acute  kind,  to  examine 
the  eye  with  the  ophthalmoscope,  whether  the  patient  complains  of  defec- 
tive sight  or  not :"  this  assertion  he  has  since  made  much  stronger  by 
adding  the  words  "  even  if  he  affirms  that  he  can  see  well,  and  if  he  reads 
small  type  readily."  To  this  we  may  add  that  proper  and  careful  ophthal- 
moscopic examination  should  be  made  in  all  cases  where  organic  disease  of 
any  related  kind  is  suspected.  With  the  present  inadequacy  of  knowledge 
of  the  exact  relationship  between  certain  visible  intraocular  changes,  and 
the  many  varieties  of  supposed  causative  systemic  disturbance,  it  is,  of 
course,  impossible  to  give  any  typical  description  of  the  changes  that  may 
occur  in  the  two  most  important  ocular  registers  (the  retina  and  the  optic 
nerve),  although  in  any  definite  disorder  this  difficulty  will  undoubtedly 
be  greatly  removed  by  strict,  frequent,  and  painstaking  observance  of  the 
method. 

Here,  idiosyncrasies,  like  those  in  any  other  part  of  the  organism,  are 
so  numerous,  and  congenital  abnormalities,  though  slight  and  often  un- 
noticed by  the  incompetent  observer,  are  so  frequent,  that  mistakes  must  for 
a  long  time  in  the  future  be  expected,  until  thorough  systematic  exercise 
with  instruments  of  greater  power  has  rendered  the  method  a  certainty.^ 

With  the  present  plan  of  study  by  means  of  the  ophthalmoscope,  a 
background  comprisiug  nerve-tissue,  connective  material,  and  a  portion  of 
a  peripheral  vascular  circle  is  stretched  before  us.  Its  various  parts  are 
all  arranged  in  a  definite  way.  The  intraocular  bulbar  ending  of  the  second 
nerve — the  so-called  optic  disk — is  most  frequently  recognized  as  a  small 
oval  expanse  of  lighter  color  than  the  rest  of  the  ground  situated  to  the 
inner  side  of  the  ophthalmoscopic  field.  From  some  part  of  its  surface 
can  be  seen  an  entering  vessel  dividing  into  numerous  stems,  which  by  the 
color  and  reflex  of  its  contained  blood,  its  comparatively  smaller  size,  and 
168 


Normal  Eye-Ground  of  an  Individual  with  Lioht-Brown  Hair.    (Jaeger,  Beitrilge  zur  Pathologic 

des  Auges,  Taf.  I.) 


OPHTHALMOSCOPY:   LOCAL   DISEASES.  159 

its  lesser  tortuosity,  can  be  readily  differentiated  as  an  artery  from  the 
branches  and  main  trunk  of  the  outgoing  veins :  one  is  the  central  retinal 
artery,  and  the  other  is  its  corresponding  vein. 

Systematic  and  careful  study  will  soon  render  an  observer  able  to  note 
the  many  differences  in  the  appearance  of  these  structures,  and  to  draw 
proper  conclusions  as  to  whether  there  are  departures  from  what  is  under- 
stood to  be  normal.  First  studying  any  change  indicative  of  abnormality 
and  of  local  disease  alone,  we  will  finally  consider  those  alterations  which 
ofttimes  indicate  the  existence  of  systemic  disease. 

The  instrument  should  be  of  the  best  pattern,  and  the  observer  should 
be  sufficiently  taught  to  note  understanding^  what  he  sees.  Careful  record 
should  be  made  of  the  details  of  the  fundus,  no  matter  whether  they  are 
pathologically  interesting  or  not.  Every  detail  should  be  written,  so  that  if 
there  be  any  future  change  the  comparison  will  become  at  once  apparent.1 

The  classification  which  follows  has  been  made  not  only  because  there 
is  at  least  some  anatomical  correlation  between  the  special  form  of  local 
disease  and  the  gross  systemic  lesion,  but  also  for  convenience  of  handling 
the  material  whilst  in  search  of  related  changes.  Of  course,  in  the  present 
chaotic  state  of  etiology,  it  would  be  impossible  to  assert  dogmatically  the 
position  of  any  symptomatic  form  of  disease  of  the  choroid,  optic  nerve, 
and  retina,  as  having  origin  in  any  certain  structure;  but  wherever  the 
position  is  fairly  definite,  or  the  symptomatology  points  more  especially  to 
the  situation  of  the  general  disease,  the  changed  condition  of  these  portions 
of  the  ocular  appai'atus  will  be  noted  in  the  text. 


T.   LOCAL    DISEASES. 

MALFOKMATIONS  AND  ABNORMALITIES. 

Malformation  in  the  shape  of  the  disk,  irregularities  of  size  independent 
of  refractive  error,  changes  in  the  apparent  surface  not  the  result  of  patho- 
logical condition,  and  alterations  in  the  character  of  the  physiological 
excavation,  have  all  been  mentioned  by  various  authors. 

Both  Fuchs 2  and  Loring 3  have  seen  the  disk  covered  by  a  thin  opaque 
membrane,  which  concealed  the  entrance  and  exit  of  the  retinal  vessels : 
this  anomalous  condition  of  the  head  of  the  nerve  does  not  seem  to  inter- 
fere with  vision  in  any  way,  on  account  of  its  situation  in  the  blind  spot 

1  In  all  ophthalmoscopic  examinations,  the  writer  has  endeavored  to  make  it  an  inflex- 
ible rule  to  obtain  in  association  as  many  of  the  ophthalmic  conditions  as  possible ;  and  in 
numerous  instances  he  has  been  rewarded  by  the  discovery  of  an  ocular  symptom  that  has 
proved  of  immense  collateral  advantage. 

2  Archiv  fiir  Ophthalmologic,  xxviii.  1,  189. 
8  Text-Book  of  Ophthalmoscopy,  p.  98. 
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of  Mariotte  in  the  visual  field.  The  writer  has  recollection  of  a  very  in- 
teresting  example  in  the  right  eye  of  a  young  girl  treated  in  the  out-door 
patient  department  of  Dr.  William  F.  Norris's  service  at  Wills  Eye  Hos- 
pital. Vision  and  accommodation  were  both  normal  after  correction  of  an 
existent  ametropia,  and  the  visual  fields  were  apparently  not  reduced  or 

disturbed  in  any  way. 

One  of  the  most  frequent  variations  in  the  choroidal  structure  is  that 
of  the  pigment.  Instead  of  being  ideally  perfect  in  distribution,  as  is  so 
frequently  seen  in  diagrammatic  sections  of  the  human  eye,  it  often  forms 
areas  of  aggregation,  etc.,  as,  for  instance,  around  the  edges  of  the  optic 
disk.  Here  as  we  so  frequently  note,  the  masses  assume  definite  forms, 
such  as  rings,  loops,  and  crescents ;  these,  as  is  well  known,  are  by  far  the 
most  common  upon  the  lateral  borders  of  the  nerve-head,  especially  to  the 
outer  side.  If  these  groupings  are  not  more  than  ordinarily  pronounced, 
the  case  cannot  be  considered  atypical.  Again,  in  many  instances,  where 
there  are  no  special  appearances  of  choroidal  inflammation,  the  heavy  black 
interspaces  between  the  choroidal  vessels  are  plainly  visible  in  the  periph- 
eral portions  of  the  fundus.  Moreover,  isolated  aggregations  of  pigment 
may  from  time  to  time  appear  in  cases  that  do  not  present  any  assignable 
cause  or  reason  for  such  occurrences,  except  the  possibility  of  low  grades 
of  choroiditis  during  the  child's  intra-uterine  existence.  Loring1  cites  a 
remarkable  instance,  and  Jaeger 2  gives  an  almost  similar  case,  except  that 
in  his  case  the  massings  of  pigment  were  situated  in  the  superior  temporal 
portions  of  the  fundus. 

Just  as  in  the  lower  forms  of  animal  life,  where  we  have  individual  in- 
stances of  great  deficiency  of  general  pigmentation,  so  here  in  the  uveal  tract, 
the  choroid  is  made  to  suffer.  Although  grading  from  the  most  pronounced 
types  of  African  negro  to  the  lightest  Caucasian  the  amount  of  pigment  is 
constantly  decreased,  yet  in  both  of  these  extreme  types  of  man  we  not 
unfrequently  have  exceptional  examples  of  great  decrease  of  the  amount  of 
pigment ;  these  cases  being  classed  under  the  generalizing  term  albinim. 
Here  the  fundus  is  almost  brilliant  in  appearance,  the  underlying  vessels  of 
the  choroid  being  plainly  visible.  Jaeger  (loc.  cit.)  gives  us  a  beautiful 
chromo-lithograph  of  this  condition.  Most  frequently  the  region  of  the 
macula  suffers  the  least,  there  generally  being  a  fair  amount  of  pigment 
situated  in  this  portion  of  the  fundus. 

Congenital  deposits  of  pigment  upon  the  dish-surface,  from  the  very 
minute  quantities  so  ordinarily  seen,  up  to  the  dense  massings  depicted  as 
such  by  Jaeger,3  should  not  be  confounded  with  pathological  change.  Sim- 
ilar pigmentations  as  seen  by  Liebreich i  are  sometimes  met  with  in  varying 
amounts,  from  the  narrow  concentric  and  line-like  aggregations  bordering 


1  Text-Book  of  Ophthalmoscopy,  Part  I.,  1886,  Plate  II.  Fig.  5. 

2  Beitrage  zur  Pathologie  des  Auges,  1856.  s  Ibid. 
*  Atlas  of  Ophthalmoscopy,  Plate  XII.  Fig.  3. 
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the  edge  of  the  nerve,  down  to  almost  entire  deficiency,  as  in  albinism, 
where  the  underlying  choroidal  structures  are  plainly  visible. 

Abnormal  tint  of  the  disk-substance  has  been  mentioned,  as,  for  instance, 
in  Case  VI.  of  Jaeger's  collection,  which  if  studied  by  artificial  light  (the 
condition  under  which  it  was  sketched)  gives  a  distinct  bluish  cast. 

Jaeger1  and  Mauthner2  have  described  what  they  term  an  abnormal 
transparency  of  the  nerve-fibres,  giving  the  disk  an  appearance  of  greater 
depth  than  usual :  this,  which  might  be  supposed  to  be  due  to  transparency 
of  the  transverse  bands  and  vessels  of  the  lamina,  is  explained  by  Lorino- 3 
on  the  supposition  that  the  lamina  is  really  situated  more  posteriorly.  Loring 
says  that  he  has  never  seen  this  condition,  but  has  recognized  what  appeared 
to  be  an  abnormal  transparency  of  the  nerve,  "  in  which  minute  vessels 
appeared  to  be  embedded  as  if  in  some  gelatinous  substance."  This  he 
attributed  "  to  a  lack,  or  almost  entire  want,  of  connective-tissue  elements, 
and  to  a  paucity  of  the  smaller  vessels."  If  carefully  searched  for,  this 
condition  will  be  found  to  be  more  frequent  in  children  than  may  be  sup- 
posed. In  not  a  few  instances,  small  irregular  areas  can  be  distinctly  dis- 
cerned, especially  to  the  temporal  side  of  the  nerve-head,  in  which  the  nerve- 
substance  appears  normally  more  transparent  than  in  the  adjacent  parts ; 
these  in  most  cases  being  bilateral,  and  seemingly  unassociated  with  any 
apparent  pathological  change. 

Cases  of  retained  nerve-sheaths  are  sometimes  seen,  where  instead  of  the 
opacities  of  the  medullary  sheaths  terminating  at  the  cribriform  plate  of  the 
optic  nerve,  they  either  gradually  lessen  and  cease  at  different  distances  out 
in  the  retina,  giving  somewhat  the  same  appearance  that  is  normally  seen 
in  the  fundus  of  the  eye  of  the  rabbit,  or  the  fibres  seem  to  become  trans- 
parent and  opaque  in  turn,  leaving  islets  of  whitish  striated  massings,  as 
described  by  Beckmann  *  and  Von  Recklinghausen,5  in  which  special  cases 
the  condition  was  substantiated  by  post-mortem  examination  made  by  Vir- 
ehow.  Schmidt6  reports  a  similar  case  confirmed  by  autopsy.  Jaeger7 
depicts  an  instance  in  an  otherwise  healthy  eye.  Liebreich  8  gives  two  in- 
stances, the  first  of  which  is  remarkable  not  only  for  its  immense  area  and 
thickness,  but  also  as  exhibiting  a  small  isolated  spot  far  removed  from  the 
general  mass.  Juler 9  gives  two  unusually  well  marked  examples.  In  both 
of  his  cases  the  medullation  seemingly  begins  at  the  edge  of  the  disk,  and 
is  curiously  divided  into  four  comet-like  processes  extending  along  the  lines 
of  the  larger  retinal  vessels  some  distance  into  the  periphery  of  the  fundus. 


1  Einstellungen  des  dioptrischen  Apparates,  S.  31. 

2  Lehrbuch  der  Ophthalmoscopic,  S.  258. 

3  Text-Book  of  Ophthalmoscopy,  p.  100. 

4  Archiv  f.  Path.  Anat.,  xiii.  97.  s  Ibid.,  xiii.  357. 
6  Klinische  Monatsblatter  fur  Augenheilkunde,  1874,  S.  186. 

'  Hand-Atlas,  Taf.  VI.  Fig.  36. 

8  Atlas  of  Ophthalmoscopy,  1870,  Plate  XII.  Pigs.  1  and  2. 

9  A  Hand-Book  of  Ophthalmic  Science  and  Practice,  1884  (Amer.  edit.),  p.  201. 
Vol.  IV.— 11 
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Noves1  also  exhibits  a  drawing  of  the  same  conditioD.  The  accompanying 
phototype  from  a  sketch  which  was  kindly  made  for  the  writer  by  Dr.  B. 
Alexander  Eandall  shows  one  of  the  most  marked  examples  seen  in  the 
writer's  collection.  The  boy,  aged  nine  years,  applied  for  the  correction  of 
an  error  of  refraction  (H  +  Ah),  never  having  had  any  subjective  symptoms 
of  the  condition. 

The  diagnosis,  which  is  quite  easy  after  having  once  encountered  a  case, 
is  based  upon  the  peculiar  glistening  character  of  the  whitish-yellow  striation 
(slightly  greenish  at  times)  and  the  fringe-like  border  of  the  distal  extrem- 
ities. As  a  rule,  the  opacity  seems  to  prefer  association  with  the  course  of 
the  retinal  vessels,  which  it  more  or  less  conceals.  In  the  annular  variety 
(as  in  the  sketch)  the  centre  of  the  nerve,  as  a  rule,  is  visible,  and  presents, 
most  probably  by  surrounding  contrast,  a  very  peculiar  green  tint.  The 
calibre  of  retinal  vessels  seems  in  no  way  impaired,  and  the  color  of  the 
contained  blood  appears  normal.  The  uninvolved  portions  of  the  fundus  do 
not  show  any  indications  of  pathological  process,  and,  curiously,  the  macular 
region  is  seldom  involved.  Rarely  and  only  in  the  extreme  cases  is  defective 
vision  complained  of;  this,  when  present,  in  the  opinion  of  Mauthner,2 
appearing  to  be  partially  the  result  of  high  hypermetropia  with  so-called 
"  amblyopia  ex  anopsia."  Be  this  as  it  may,  it  is  positive  that  if  careful 
examination  of  the  vessel-fields  be  made  in  all  such  cases,  corresponding 
defects  will  be  found,  whilst  the  unaffected  areas  of  the  ground  seem  to 
project  normal  color-differentiation.  In  most  of  the  cases  seen  by  the 
writer  the  anomaly  has  been  unilateral,  and  in  none  of  the  few  instances 
searched  for  has  he  been  able  to  find  a  similar  condition  in  the  parents.  Of 
course,  treatment  is  out  of  the  question. 

As  it  is  well  known  that  the  greatest  amount  of  optic  nerve  masmgs 
is  found  at  the  inner  upper  and  lower  portions  of  the  disk,  thus  practically 
giving  greater  elevation  to  the  nerve-substance  in  these  situations,  it  maybe 
interesting  to  note  an  instance  in  a  boy  described  by  Mauthner,3  in  which 
the  fibres  appeared  to  be  caught  into  two  bundles,  one  above  and  the  other 
below,  holding  the  entire  retinal  circulation  within  their  grasp  ;  this  appear- 
ing in  an  eye  where  astigmatism  of  sufficient  amount  to  produce  a  similar 
picture  did  not  exist. 

Coloboma  of  the  choroid,  which  is  generally  situated  inferiorly,  is  usually 
associated  with  colobomata  of  the  iris  and  lens.  The  defect  appears  as  a 
large  ectasia  or  series  of  depressions,  separated  from  the  non-colobomatous 
portion  of  the  eye-ground  by  an  irregular  black  line  of  pigmentation.  If 
carefully  looked  for,  the  retina  appears  as  a  thin  filmy  haze  stretched  over 
the  entire  surface.  If  the  coloboma  be  typical,  it  gives  the  effect  of  a  large, 
glittering,  whitish,  and  irregularly  concave  piece  of  enamel,  containing  in 
places  a  fine  radiating  net-work ;  the  whole  being  covered  by  a  delicate 

1  A  Text-Book  on  Diseases  of  the  Eye,  1890,  Plate  III.  Fig.  2. 

2  Lehrbueh  der  Ophthalmoscopie,  1868,  S.  266. 
8  Virchow's  Archiv,  x.  267. 
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Coloboma  of  the  Choroid.    (Jaeger.  Beitrage  zur  Pathologie  des  Auges,  Plale  XLVI.) 
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grayish  veil  carrying  a  series  of  interlacing,  larger,  bright-  and  dark-red 
lines.  Most  frequently  the  ectatic  portion  is  divided  into  a  series  of 
irregular  depressions  into  which  the  retinal  vessels  may  dip.  At  times  the 
nerve-head  itself,  especially  if  it  be  partially  or  wholly  included  in  the  colo- 
bomatous  area,  appears  of  a  peculiar  greenish-gray  tint  (gas-light),  with 
very  little  capillarity  in  its  substance.  In  such  cases  the  retinal  circulation 
is  impaired,  and  the  vessels  themselves  are  small  and  irregular.  Again, 
many  small  scleral  shoots  from  the  posterior  ciliaries  may  appear  at  points, 
showing  themselves,  as  Loring  says,1  as  a  fine  delicate  net-work,  of  which 
isolated  branches  here  and  there  can  be  traced  directly  into  the  sclera  or 
followed  over  the  white  surface  of  the  coloboma  into  the  normal  district  of 
the  choroid.  Should  the  choroid  show  signs  of  disturbance,  or  should  the 
depressed  areas  contain  much  pigment-massing,  it  is  most  probable  that  the 
case  is  not  one  of  true  defect,  but  is  the  result  of  inflammation  during  foetal 
life.  Vision  is  always  affected  in  a  position  corresponding  with  the  area 
of  deficiency.  Benson 2  adds  a  case  of  uniocular  coloboma  of  the  choroid 
with  colobomata  of  the  iris  and  lens  in  a  twelve-year-old  boy.  The  fundus 
in  the  colobomatous  area  was  four  diopters  lower  than  the  sound  portion, 
which  itself  was  highly  myopic,  whilst  the  normal  background  of  the 
fellow-eye  could  be  seen  with  a  convex  lens.  The  accompanying  repro- 
duction of  the  ordinary  condition  seen  is  from  Jaeger  (Plate  XL/VL). 

Colobomata  of  the  sheaths  of  the  optic  nerve,  described  by  Liebreich,3 
Makrokoki,4  Nieden,5  Randall,6  and  others;  colobomata  situated  in  the 
macular  region,  as  seen  by  Burnett  and  Reich,7  and  the  questionable  one  of 
Loring ; 8  the  curious  coloboma  to  the  nasal  side  of  the  eye-ground,  associ- 
ated with  acquired  changes,  seen  by  De  Schweinitz  and  Randall,9  and  one 
very  interesting,  still  unpublished  case  by  the  writer,  where  there  is  a  small 
ectasia  utterly  devoid  of  any  inflammatory  products,  situated  just  up  and  in 
from  the  left  disk  of  a  young  girl,  are  all  extremely  rare.  The  pictures 
they  present  are  so  typical  of  malformation  that  when  carefully  studied 
it  is  impossible  to  confound  them  with  apparently  similar  conditions  de- 
pendent upon  traumatism  or  disease.  Two  additional  cases  involving  the 
macular  region  are  described  by  Silex.10  Here,  however,  as  the  author  says, 
the  changes  are  most  probably  dependent  upon  intra-uterine  choroiditis, 
and  are  not  caused  by  faulty  development. 

Idiosyncrasies  in  vascular  distribution  to  the  optic  nerve  and  retina  are  so 

1  A  Text-Book  of  Ophthalmoscopy,  Part  I.,  1886,  p.  93. 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1884,  p.  357. 
8  Atlas  d'Ophtalmoscopie,  Plate  VII.  Pig.  4. 

*  Archiv  fur  Augenheilkunde,  xxi.  29. 
6  Archives  of  Ophthalmology,  viii.  501. 

6  Transactions  of  the  American  Ophthalmological  Society,  iv.  558. 

7  Archives  of  Ophthalmology,  xi.  461. 

8  Text-Book  of  Ophthalmoscopy,  p.  95. 

9  Archiv  fur  Augenheilkunde,  xix.,  Taf.  IV. 

10  Ibid.,  March,  1888. 
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pronounced  and  frequent  that  it  is  sometimes  questionable  whether  to  legiti- 
mately class  them  as  abnormal  or  not.  Curious  twistings,  redoublings,  and 
intertwinings  of  the  retinal  vessels,  especially  near  or  on  the  disk,  are  of 
frequent  notice.  An  excellent  example  of  this  occurring  in  the  inferior 
artery  of  the  retina  is  described  by  Little l  under  the  title  of  "  A  Case  of 
Persistent  Hyaloid  Artery."  Czermak 2  reports  an  almost  similar  instance. 
Under  the  title  of  "A  Case  of  Tortuosity  of  Eetinal  Vessels,  in  Connection 
with  Hypermetropia,"  Mackenzie 3  gives  a  sketch  of  curiously  twisted  and 
redoubled  retinal  vessels  which  he  saw  in  the  left  eye  of  a  twenty-year- 
old  girl. 

Post-natal  persistence  of  the  hyaloid  artery  of  foetal  life,  usually  present, 
according  to  Miiller,4  in  oxen  and  some  other  animals,  such  as  swine,  the 
moose,  and  the  sheep,  has  been  seen  and  described  in  man  by  Hannover,1 
De  Wecker,5  Little,6  Kipp,7  and  others.  It  appears  generally  as  a  wavy 
slender  cord  running  forward  from  the  excavation  of  the  disk  out  into  the 
vitreous,  sometimes  extending  sufficiently  far,  as  in  one  case  observed  by 
the  writer,  to  spread  out  over  the  posterior  pole  of  the  lens  into  a  series 
of  minute  capsular  branches.  It  is  very  seldom  patulous,  as  in  a  case  of 
Zehender's.8  Seeley9  gives  the  sketch  of  one  in  which  the  detachment 
occurred  at  the  nerve.  Manz10  has  described  an  almost  similar  condition 
post  mortem.  Despagnet11  cites  a  case  of  monocular  persistence  of  the 
canal  of  Cloquet  without  other  abnormality  of  the  eyes :  this  is  very  in- 
structive in  view  of  the  fact  that  Everbusch  thinks  that  many  so-termed 
instances  of  persistent  hyaloid  artery  are  in  reality  nothing  but  the  ordi- 
nary canal  of  Cloquet  as  found  in  man,  rendered  visible  to  the  ophthalmo- 
scope by  intraocular  irritation  and  inflammation.  Liebreich  (vide  article 
by  Little,  loc.  cit.)  instances  a  supposed  case  of  persistent  hyaloid  vein,  but, 
as  Little  justly  asserts,  there  is  no  anatomical  proof  of  the  existence  of 
such  a  venous  trunk.  The  condition  is  usually  unilateral,  although  Kipp's 
case  (loo.  cit.)  was  binocular.  Care  should  be  taken  to  avoid  confusion 
with  new  blood-vessel  formations,  which  from  time  to  time  have  been  noted 
by  most  competent  observers, — these  later  conditions  being  nothing  but 
l^art  and  parcel  of  coexistent  inflammatory  results.  Of  course,  if  the  em- 
bryonic remains  are  large  and  extensive,  and  the  case  one  of  long  standing, 
consecutive  irritation  changes  might  arise,  and  thus  easily  mask  the  origin 


1  Transactions  of  the  American  Ophthalmological  Society,  1881. 

2  Archives  d'Ophtalmologie,  iii.  502. 

8  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1884,  p.  152. 
4  Gesammten  Schriften. 

6  Klinische  Monatsblatter,  1863,  S.  260. 

B  Proceedings  of  the  Philadelphia  County  Medical  Society,  iv.  54. 

'  Archives  of  Ophthalmology  and  Otology,  iii.  70. 

R  Klinische  Monatsblatter,  1863,  S.  259. 

9  Transactions  of  the  American  Ophthalmological  Society,  1882. 

10  Graefe  unci  Saemisch's  Handbuch,  1880,  ii. 

11  Eecueil  d'Ophtalmologie,  September,  1888. 
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Undue  Tortuosity  op  the  Retinal  Vessels.    (Benson,  Transactions  of  the  Ophthalmologic^  Society 

of  the  United  Kingdom.) 
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condition  and  give  rise  to  confusion  in  diagnosis.  Careful  study  of  the 
case,  with  special  attention  to  the  state  of  the  related  tissues,  will  frequently 
give  clue  to  the  proper  answer. 

Actual  decrease  or  increase  of  the  normal  number  of  retinal  vessels,  though 
probably  more  frequent  than  has  been  noticed  in  ophthalmic  writings,  should 
always  be  looked  for  and  considered.  Mooren's  case l  of  complete  want  of 
retinal  vessels  in  an  infant,  and  Von  Graefe's  instance2  of  faulty  development 
of  the  retinal  vessels  in  a  young  lad,  are  typical  extremes  of  the  former  type, 
whilst  Benson's3  and  Nettleship's4  descriptions  and  pictures  of  three  cases 
in  which  both  the  retinal  arteries  and  veins  were  so  extremely  tortuous, 
large,  and  numerous  as  to  give  the  eye-ground  the  appearance  of  com- 
mencing inflammation,  well  illustrate  the  latter.  The  accompanying  repro- 
duction shows  this  condition  very  well  in  Mr.  Benson's  case.  Two  of  the 
reported  cases  were  subjected  to  traumatism,  though  whether  this  consti- 
tuted any  causal  relationship,  or  whether  the  conditions  noted  were  mere 
intraocular  expressions  of  some  obscure  congenital  or  neural  disturbance,  it 
is  impossible  to  determine. 

Anomalous  vascular  anastomoses,  though  comparatively  infrequent  to 
any  marked  degree,  should  be  carefully  studied  and  noted,  so  as  to  prevent 
improper  deductions  as  to  result  in  cases  where  the  usual  symptoms  of 
disease  are  changed  by  collateral  circulation  through  anomalous  channels. 
Here  vessel-distribution  and  blood-supply,  as  elsewhere,  are  subject  to  so 
much  variation  that  constant  guard  must  be  kept  upon  the  possibility 
of  intercommunication.  Benson5  gives  a  drawing  showing  an  anomalous 
distribution  of  the  retinal  arteries.  There  were  evidences,  however,  of 
some  past  pathological  process  in  the  retina.  He  believes  hia  case  unique 
"  where  three-fourths  of  the  retina  received  its  blood-supply  from  the  in- 
ferior artery,  and  only  one-fourth  from  the  superior  artery  of  the  disk." 
Photo.  IV.,  facing  page  174,  gives  an  excellent  idea  of  this  remarkable 
peculiarity  in  the  venous  distribution  on  the  disk  as  seen  in  a  case  by 
Randall,6  who  gives  an  interesting  review  of  venous  anomalies  upon  the 
optic  disk. 

Lang  and  Barrett7  found  in  forty-eight  unselected  cases  that  eight 
(sixteen  and  seven-tenths  per  cent.)  gave  distinct  evidences  of  cilio-retinal 
vessels.  They  define  the  anomalous  condition  as  one  in  which  the  vessel 
"dips  into  the  nerve  near  the  margin  of  the  optic  disk,  and  which  can  be 
seen  to  arch  outward,  that  is,  away  from  the  disk,  before  it  finally  disap- 
pears from  view."    Randall8  reports  some  very  interesting  cases,  and  thinks 

1  Ophthal.  Beobachtungen,  1867,  S.  260. 

2  Archiv  fur  Ophthalmologic,  i.  403. 

8  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  ii.  55. 
4  Ibid.,  ii.  57.  5  Ibid.,  1883,  p.  101. 

6  Transactions  of  the  American  Ophthalmological  Society,  1888,  p.  117. 
'  Eoyal  London  Ophthalmic  Hospital  Reports,  January,  1888. 
8  Transactions  of  the  American  Ophthalmological  Society,  iv.  511. 
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that  "  about  one  eye  in  every  five  examined  shows  some  form  of  the  condi- 
tion in  question." 

Gunn  details  an  instance  of  direct  arterio-venous  communication  of  the 
retinal  vessels  in  one  eye,  the  case  being  complicated  with  cilio-retinal 
anastomosis  in  the  fellow-eye.  Under  the  title  of  "Persistent  Hyaloid 
Artery,"  Wells  and  Liebreich  instance  a  case1  in  a  sixteen-year-old  boy, 
"where,  arising  from  one  of  the  arteries  of  the  disk,  was  seen  a  small 
arterial  twig  running  with  a  slight  bend  for  a  short  distance  into  the  vitre- 
ous humor,  ending  in  a  loop  and  passing  over  at  once  into  a  vein,  which, 
twisting  itself  like  a  corkscrew  three  times  around  the  artery,  terminated  in 
one  of  the  large  central  veins." 

Spontaneous  pulsation  of  retinal  arteries  is  quite  rare  iu  healthy  children, 
and,  when  present,  is  generally  dependent  upon  anatomical  peculiarities  on 
the  disk-surface  or  slight  unaccountable  changes  in  the  character  of  intra- 
ocular tension.  Venous  pulsation,  which  is  readily  provoked  by  increased 
cardiac  action  through  excitement  or  sudden  movements,  must  not  be  mis- 
taken for  a  symptom  of  pathological  change.  A  few  moments'  rest  will 
ofttimes  dissipate  it,  so  that  when  the  fellow-eye  is  examined  all  trace  of  it 
will  be  lost. 

Though  comparatively  rare  in  children,  yet  irregular  isolated  thickenings 
of  all  grades  of  opacity  in  the  vessel-walls  are  met  with,  and  sometimes  of 
sufficient  moment  to  render  the  contained  current  invisible.  These  changes 
are  most  pronounced  upon  the  main  stems  and  at  the  vessel-entrance.  In 
marked  cases,  the  intervening  extents  of  vessel-wall  have  their  density 
sufficiently  increased  to  change  the  color  of  the  underlying  blood-column, 
and  to  permit  the  side  walls  of  the  vessel  to  be  distinctly  seen  as  translucent 
bands. 

Areas  of  glittering  reflexes  known  as  "  shot-silk  opacities,"  which  move 
with  every  turn  of  the  ophthalmoscope,  especially  along  the  course  of  the 
retinal  vessels  and  in  the  macular  region,  are  frequently  seen.  They  mani- 
fest themselves  only  in  the  young,  and  gradually  disappear  after  adolescence. 
They  are  dependent  upon  a  normal  increase  of  connective-tissue  elements 
with  increased  power  of  reflection. 

TRAUMATISM. 

Rupture  of  the  choroid  the  result  of  contrecoup  has  often  been  described. 
Immediately  following  a  blow  upon  the  eye,  which  has  not  been  of  suffi- 
cient moment  to  disfigure  the  organ  externally  in  the  least,  there  is  more  or 
less  complete  loss  of  sight.  Curiously,  however,  the  apparent  gravity  of  the 
accident  does  not  seem  to  bear  any  relation  to  this  small,  though,  of  course, 
most  important,  traumatism.    Thus,  Mauthner2  relates  a  case  of  double  rup- 

1  Transactions  of  the  Pathological  Society,  1871,  p.  222,  and  A  Treatise  on  the  Dis- 
eases of  the  Eye,  1883  (Amer.  ed.),  p.  503. 

2  Lehrbuch  der  Ophthalmoscopic,  1868,  S.  446. 


OPHTHALMOSCOPY:   LOCAL   DISEASES.  167 

ture  produced  by  a  blow  with  the  fist,  whilst  Von  Amnion's  classical  case1 
of  breakage  of  the  choroid  in  the  yellow-region  spot,  with  bulging  of  the 
retina  at  this  point,  and  no  other  extravasation  within,  except  a  few  isolated 
masses  between  the  choroid  and  sclerotic,  as  the  result  of  a  discharge  of 
a  musket  filled  with  water,  gives  us  an  example  of  a  very  unusual  method. 
White  Cooper's  interesting  judicial  case,2  where  an  eye  was  forcibly  struck 
by  a  wooden  missile,  affords  another  peculiar  mode  of  accident. 

If  attempts  be  made  to  examine  the  interior  of  the  organ  by  the 
ophthalmoscope,  the  path  of  view  may  be  so  obstructed  with  blood-extrava- 
sations as  to  render  this  procedure  impossible.  In  such  instances  either  the 
diagnosis  is  a  faulty  one,  as  necessarily  showing  that  the  retina  must  be 
involved  in  the  break  so  as  to  allow  the  passage  of  blood  into  the  vitreous, 
or  else,  although  the  diagnosis  is  correct,  the  true  condition  of  break  of  the 
choroid  is  complicated  by  implication  of  some  of  the  other  structures  in  the 
disturbance,  such  as  involvement  of  the  iris  or  of  the  ciliary  body. 

Sometimes,  however,  the  amount  of  blood-extravasation  is  so  trifling 
and  limited  that  the  fundus  details  can  be  seen  directly  after  the  trau- 
matism. If  so,  the  break  may  generally  be  found  somewhere  in  the  pos- 
terior pole  of  the  organ,  appearing  as  a  C-  or  S-like  white  stripe  which 
is  concentric  with  the  temporal  border  of  the  optic  disk.  This  break  is 
generally  bounded  by  irregular  depositions  of  pigment,  whilst  small  fresh 
hemorrhages  may  be  seen  scattered  near  and  over  it.  Ordinarily  the 
fundus  otherwise  appears  normal,  though  in  some  instances  the  neighboring 
area  looks  disturbed.  Sometimes  narrow  tears  may  connect  with  the  prin- 
cipal one,  or  even  separated  multiple  breaks  may  be  noticed.  In  a  few 
days  the  hemorrhages  disappear,  leaving  their  usual  characteristic  signs. 

Vision,  especially  central,  which  at  first  may  be  even  annihilated  upon 
account  of  the  blood-extravasations,  gradually  partially  recovers,  to  decrease 
again  with  the  ordinary  signs  of  metamorphopsia,  etc.,  as  secondary  changes 
of  cicatrization  set  in. 

Treatment,  which  is  of  but  little  use,  and  which  is  directed  towards 
blood-absorption  alone,  consists  in  local  rest  of  the  organ  and  leeching, 
combined  with  the  internal  administration  of  alteratives  and  absorbents. 

Breakage  of  the  retina  in  association  with  rupture  of  the  choroid  and 
extravasation  of  blood  into  the  vitreous  has  often  been  observed.  Shaffher 
reports  an  interesting  case  in  a  boy.  Noyes3  details  a  most  curious  one  in 
a  thirteen-year-old  girl,  where,  in  addition  to  the  retinal  detachment,  there 


1  Archiv  fur  Ophthalmologie,  i.  2,  154. 

2  On  Wounds  and  Injuries  of  the  Eye,  1859,  p.  233.  In  reference  to  the  legal  ques- 
tion in  this  case,  it  may  be  of  interest  to  note,  in  passing,  an  instance  which  came  under  the 
writer's  care  some  time  ago,  where  a  fortunate  (or  possibly  unfortunate)  attorney  in  a  suit 
for  damages  was  struck  in  the  left  eye  by  the  fist  of  the  defendant.  Careful  examination 
revealed  a  large  choroidal  break  in  the  macular  region,  with  all  the  characteristic  sub- 
jective symptoms.  Medical  testimony,  expressed  very  briefly  and  to  the  point,  had  the 
result  of  bringing  in  the  verdict  of  "  mayhem,"  with  the  accompanying  penalty. 

8  Transactions  of  the  American  Ophthalmological  Society,  1871,  p.  128. 
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was  a  laceration  of  the  membrane  at  the  macula  lutea.  In  nearly  all  of 
these  cases  there  is  no  evident  external  lesion.  The  prognosis  is  dependent 
upon  the  position  and  the  amount  of  the  disturbance,  though,  unfortunately, 
by  reason  of  the'  contrecoup,  as  just  shown,  the  break  is  generally  situated 
in  or  near  the  macular  region.  No  treatment,  except  rest  and  quiet,  with 
the  possible  use  of  alteratives,  can  be  advised. 

In  almost  every  case  of  injury  to  the  retina  from  a  foreign  body  which 
has  gained  access  to  the  interior  of  the  globe,  the  associated  results  are  so  severe 
that  it  is  impossible  to  decide  the  position  of  the  offending  material.  Here, 
if  the  substance  be  iron  or  steel,  the  magnetized  needle  of  Pooley  will  be  of 
service  in  its  detection,  and  if  the  case  be  seen  early,  the  electro-magnet 
may  be  of  use  in  extraction.  If  the  particle  be  of  any  other  nature,  such 
as  stone,  glass,  etc.,  operative  attempts  should  also  be  made  for  its  removal, 
provided  there  be  any  possibility  of  success.  As  an  example  of  the  possible 
freedom  of  the  organ  at  times  from  the  series  of  dangerous  after-symptoms 
usually  seen  in  such  instances,  the  writer  has  in  mind  a  case  seen  in  consul- 
tation with  Dr.  James  Tyson,  in  May,  1888,  of  a  lad  in  whose  left  retina 
a  small  sliver  of  steel  became  embedded,  the  passage  of  the  stroke  being 
through  the  coruea,  the  lens,  and  the  vitreous.  Fortunately,  the  foreign 
body  escaped  striking  the  iris  or  the  ciliary  region,  and  in  consequence,  with 
the  exception  of  a  slowly-forming  cataract,  the  eye  has  remained  perfectly 
quiet  and  painless  from  the  date  of  the  accident  to  the  present  writing, 
nearly  two  years.  Although  many  cases  could  be  quoted  where  foreign 
bodies  have  become  encapsulated  in  the  membrane  and  remained  quiescent 
for  long  periods  of  time,  yet  active  inflammation,  resulting  in  destructive 
panophthalmitis,  is  so  prone  to  occur,  that  it  is  best  to  give  a  guarded  prog- 
nosis in  every  case.  If  possible,  and  most  certainly  if  under  the  immediate 
care  and  control  of  a  competent  observer,  enucleation  or  evisceration  should 
be  postponed  until  the  child's  skull  has  sufficiently  developed  to  prevent 
facial  asymmetry.  If  the  slightest  well-grounded  suspicion  of  involvement 
of  the  opposite  organ  be  entertained,  it  is  best  to  sacrifice  all  question  of 
cosmetics  and  get  rid  of  dangerous  tissues.1 

Detachment  of  the  retina  may  occur  from  blows,  as  in  Brailey's  case 2  of 
a  twelve-year-old  boy  who  received  a  blow  upon  the  eye  with  a  stone ;  from 
penetrating  wounds  of  the  eyeball,  posterior  to  the  ora  serrata ;  or  as  a 
sequel  of  subretinal  hemorrhage,  as  was  most  probably  the  cause  in  Snell's 
case 3  in  an  eleven-year-old  boy.  It  has  also  been  seen  as  one  of  the  sequelae 
of  progressive  inflammation  and  stretching  of  the  ocular  tunics,  as,  for 
instance,  in  malignant  myopia,  or  it  may  even  appear  as  a  symptom  of  cir- 
cumscribed malignant  disease  of  the  choroid,  as  shown  by  Poncet,4  The 
theories  of  its  pathogenesis,  which  are  manifold,  can  be  best  studied  in  the 

1  See  Noyes,  A  Text-Book  on  Diseases  of  the  Eye,  1890,  p.  577,  on  the  same  subject 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  v.  11. 
2  Ibid.,  vi.  38. 

4  Quoted  by  Noyes,  A  Text-Book  on  Diseases  of  the  Eye,  1890,  p.  544. 
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noble  work  of  Nordenson,1  in  which  he  sustains  Leber's  belief  of  shrinkage 
of  the  vitreous  with  traction, — a  theory  supported  by  De  Wecker 2  and  con- 
troverted by  Boucheron  and  Abadie.3  The  diagnosis,  which  is  very  easy, 
is  made  in  most  instances  by  direct  evidence  with  the  ophthalmoscope,  in 
association  with  corresponding  loss  of  the  visual  field,  and  diminished  ten- 
sion. The  prognosis  is  very  unfavorable.  Enjoined  rest,  the  best  of  nour- 
ishment, with  remedial  agents  such  as  pilocarpine  to  promote  absorption, 
can  be  resorted  to,  and  if,  as  is  almost  universally  the  case,  no  good  arises, 
operative  procedure  to  dislodge  the  fluid  and  produce  localized  plastic 
formation  may  be  tried.     Treatment,  however,  is  usually  of  no  avail. 

Choroidal  detachment  is  extremely  rare.  Noyes,4  after  a  loDg  and  large 
experience,  has  never  had  a  case  to  come  und*  his  notice.  In  over  twenty 
thousand  new  cases  of  eye-disease  personally  seen  by  the  present  writer, 
he  has  failed  to  find  a  single  instance.  Cases,  however,  have  been  spoken 
of:  thus,  Von  Graefe5  describes  such  a  case,  and  Iwanoff 6  has  been  so  fortu- 
nate as  to  be  able  to  study  an  eye  affected  with  this  condition.  Ophthalmo- 
scopically,  an  isolated  area  of  choroid  can  be  seen  protruding  markedly 
into  the  vitreous,  the  bulging  portion  being  fixed  and  immobile.  Its  sur- 
face is  uninterruptedly  traversed  by  the  retinal  vessels.  Should  the  under- 
lying material  be  serous  in  character,  the  bulge  may  be  somewhat  pallid ; 
whilst  should  it  be  blood,  the  area  will  be  dark-colored.  As  the  condition 
advances,  iutraocular  tension  falls,  inflammatory  symptoms  set  in,  and  pan- 
ophthalmitis with  phthisis  bulbi  ensues, — these  sequelse  serving  to  distin- 
guish it  from  neoplastic  formation.  Treatment  is  of  no  practical  value, 
although  aspiration  or  drainage  in  the  early  stages  may  be  tried. 

In  a  peculiar  variety  of  cases,  where  the  traumatism  has  avoided  the 
eye  itself  and  acted  upon  the  bony  walls  of  the  orbit,  there  is  often  a  sub- 
sequent involvement  of  the  optic  nerve  and  retina  without  early  ophthal- 
moscopic evidence  of  intraocular  disturbance.  The  after-changes  which 
come  on  are  optic  neuritis  with  consecutive  atrophy,  retinitis,  venous  dis- 
tention, hemorrhages,  etc.,  which  suggest  either  direct  pressure  upon  the 
optic  nerve,  as  reported  by  Knapp,  interference  with  the  passage  of  blood 
in  the  central  retinal  artery,  as  suggested  by  Noyes,7  or  fracture  of  the 
bony  optic  canal  with  extravasation  of  blood  into  the  sheaths  of  the  optic 
nerve,  as  shown  by  Von  Holden.8  Pigment-deposits  upon  the  disk,  from 
degenerative  changes  in  the  blood  which  has  been  extravasated  from  the 
intravaginal  spaces  in  the  optic  nerve,  have  been  seen.  In  a  few  cases  no 
ophthalmoscopic  signs  have  been  observed.    In  this  last  grouping,  Schweig- 

1  Die  Netzhautablosung,  "Wiesbaden,  1887. 

2  Annales  d'Oculistique,  March,  1888.  s  Ibid. 

4  A  Text- Book  on  Diseases  of  the  Eye,  1890,  p.  586. 

5  Archiv  fur  Ophthalmologic,  iv.  2,  226. 

6  Ibid.,  xi.  1,  191.- 

7  A  Treatise  on  Diseases  of  the  Eye,  1881,  p.  350. 

8  Berlin,  Graefe  und  Saemisch,  vi.  588. 
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ger's  saying,1  that  "  the  anatomical  condition  of  the  nerve-trunk  in  neuritis 
has  been  examined  often  enough  to  prove  that  changes  not  visible  by  the 
ophthalmoscope  may  play  an  important  part  in  causing  the  disturbances 
of  vision,"  must  be  borne  in  mind.  If  the  nerve  be  injured  sufficiently 
forward  to  include  the  central  artery  of  the  retina,  the  ophthalmoscopic 
signs  simulate  those  of  embolism.  Pagenstecher  cites  the  history  of  a  very 
interesting  case  in  a  young  girl.  Treatment  is  either  purely  surgical  or  to 
be  directed  against  the  special  dyscrasia  or  condition,  combined  with  ocular 
rest. 

A  case  of  metamorphopsia  following  a  blow  on  the  eye  has  been  described 
by  Aub,2  which  can  probably  be  attributed  to  a  low  grade  of  inflammatory 
change  in  the  retina  in  the  Region  of  the  macula  lntea,  causing  a  disloca- 
tion of  the  position  of  the  rods  and  cones.  The  writer  has  seen  two  cases 
of  traumatism  without  apparent  external  lesion,  except  an  irregular  thick- 
ening of  the  corneal  epithelium,  where  the  ophthalmoscope  showed  a  cir- 
cumscribed area  of  disturbance  in  the  choroid  and  retina  between  the 
macula  and  the  disk  ;  this  condition  of  the  fundus  rapidly  disappearing  in 
a  few  days'  time  upon  protecting  the  eye  from  light  and  undue  exposure. 
Jackson 3  gives  two  chromo-lithographs  of  a  similar  though  more  marked 
condition  seen  in  the  eye  of  an  adult. 

.  Damaging  effect  upon  the  retina  from  exposure  to  direct  solar  rays  has 
been  observed.  Central  scotoma  is  the  initial  symptom.  Examination  of 
the  fundus  shows  a  bright  whitish  spot  at"  the  macula  lutea,  surrounded  by  a 
red  rim.  The  permanency  of  damage  to  the  tissues  is  in  direct  relation  to 
the  amount  of  primary  injury.  In  Deutschmann's  experiments  upon  the 
retina  there  were  changes  in  the  vascular  walls,  with  coagulation  of  retinal 
albumen.  Exalted  sensibility  of  the  retina  from  the  same  cause  has  been 
noted.  In  three  patients  who  were  unduly  exposed  to  direct  solar  rays, 
Magawly4  has  noticed  central  scotomata  for  red  with  reduction  of  vision 
to  one-fourth  of  normal.  The  symptoms  soon  ceased  upon  placing  the  pa- 
tients in  the  dark  and  protecting  their  intraocular  tissues  by  dark  glasses. 
Lubinsky6  has  seen  thirty  cases  of  suffering  from  Undue  exposure  to  the 
electric  light.  Besides  daily  exacerbation  of  photophobia  and  lachrymation, 
the  ophthalmoscope  revealed  a  slight  congestion  of  the  optic  nerve  tip. 
Maklakoff6  has  studied  the  personal  effects  of  the  "  voltaic  light"  upon  the 
eyes.  He  concludes  that  such  a  light  nearly  always  acts  by  its  chemical 
properties. 

Ametropia  as  found  in  abused  and  stretching  eyes  may  give  all  the 
evidences  of  low  choroiditis  with  retinal  disturbance,  and  even  optic  nerve 

1  Hand-Book  of  Ophthalmology,  1878,  p.  484. 

2  Archives  of  Ophthalmology  and  Otology,  ii.  173. 

s  Transactions  of  the  American  Ophthalmological  Society,  1888,  p.  68. 

4  Zeitschrift  fur  Schulgesundheitspflege,  No.  4,  1889. 

6  Westnik  Ophthalmologic  May,  1889. 

"  Moniteur  d'Ophtalmologie,  January,  1889. 
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swelling,  without  any  subjective  acknowledgment  of  the  intraocular  con- 
dition. 

Direct  implication  of  the  optic  nerve  with  extension  to  the  retina  from  other 
inflammatory  processes  in  the  orbit,  such  as  cellulitis,  periosteal  disease, 
tumor,  etc.,  may  occur,  where  either  pressure  from  the  morbific  material 
causes  rapid  loss  of  sight  followed  by  atrophic  changes  in  the  disk,  as 
described  by  Allbutt,  or  invasion  of  the  products  of  the  disease  into  the  tis- 
sues of  the  nerve  itself  may  give  rise  to  a  similar  ophthalmoscopic  sign. 
Here,  at  first,  rapid  monocular  failure  of  vision,  with  but  little  congestion 
of  the  disk  and  a  doubtful  haze  of  the  retina  around  and  near  the  macular 
region,  is  the  symptom  usually  noted.  With  this  failure  of  sight  there  is 
generally  associated  periorbital  neuralgia,  with  pain  upon  motion  of  the 
globe  or  when  decided  palpation  of  the  organ  is  made.  Iu  view  of  Hock's1 
belief  that  the  position  of  pressure  or  the  localized  retro-ocular  neuritis 
may  be  determined  by  the  direction  of  motion  giving  the  greatest  pain, 
it  would  be  well  to  apply  this  diagnostic  procedure  to  a  careful  test  in  all 
suspected  cases.  If  the  case  progresses,  paralyses  of  contiguous  nerve-ter- 
miuals  may  occur,  atrophic  changes  in  the  disk,  with  increasing  "fog" 
before  the  eyes,  central  scotomata,  and  rapidly-lessening  field  of  vision  and 
diminution  of  central  color  perception  take  place,  until  at  last  atrophy  with 
blindness  ensues.  Nettleship 2  details  some  instructive  cases  in  adults. 
Again,  an  intraorbital  point  of  infection  may  produce  a  descending  neuritis 
with  all  the  ordinary  subjective  and  objective  signs  of  inflammation.  The 
ophthalmoscopic  picture  in  these  cases  is  discriminated  by  the  concomitant 
extraocular  symptoms  from  similar  fundus  changes  that  may  appear  in 
cases  of  cerebral  disease,  or  which  are  seen  in  the  course  of  some  general 
dyscrasia.  In  fact,  in  all  cases  of  monocular  neuritis  suspicion  should  most 
certainly  point  towards  local  disturbance.  In  every  case  of  this  character 
that  the  writer  has  seen  there  has  been  some  local  trouble  either  in  the  orbit 
itself  or  in  the  cranial  cavity  just  at  the  optic  foramen  to  account  for  the 
neural  disturbance.  Of  course  it  will  be  readily  understood  that  a  local- 
ized inflammatory  condition  of  the  tissues  of  the  orbit  can  easily  appear 
as  symptomatic  of  some  general  dyscrasia.  Here  the  intraocular  condi- 
tions are  identical.  It  must  be  remembered  that  mere  stretching  of  the 
intraorbital  portion  of  the  optic  nerve  may  also  give  rise  to  deterioration 
of  vision.  Ayres's  cases,3  in  which  there  was  extravasation  of  blood  in 
the  orbit,  causing  both  jjressure  and  stretching,  furnish  good  illustration. 
True  orbital  aneurism  may  be  productive  of  the  same  condition.  Her- 
mann Pagenstecher 4  relates  an  almost  unique  instance  of  direct  injury 
of  the  optic  nerve,  with  rupture  of  the  central  retinal  artery  and  corre- 
sponding vein,  by  an  iron  rod.     The  patient,  a  girl  of  twelve  years,  was 

1  Centralblatt  fiir  prakt.  Augenheilkunde,  iv.,  1884. 

2  The  Lancet,  1880,  i.  766. 

8  Archives  of  Ophthalmology,  1881,  p.  42. 
*  Archiv  fiir  Ophthalmologic,  xv.  1,  223. 
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completely  blind.  Ophthalinoscopically,  the  optic  disk  could  not  be  seen, 
on  account  of  a  large,  dense,  glistening  effusion,  apparently  several  times 
greater  in  area  than  the  nerve-head  itself.  A  single  retinal  vessel  was 
alone  visible.  In.  several  days'  time  absorption  took  place,  which  revealed 
the  disk-surface,  whilst  collateral  retinal  circulation  ensued.  Hocken1 
quotes  from  Mackenzie  an  historical  case  related  by  Horstius  in  the  seven- 
teenth century,  where  a  fourteen-year-old  boy  was  rendered  blind,  without 
any  perceptible  ocular  lesion,  by  an  arrow-tip  which  had  been  driven  into 
the  orbit.  The  foreign  body  remained  in  situ  for  more  than  thirty  years. 
The  present  writer  remembers  an  instructive  case  of  retro-bulbar  breakage 
of  the  optic  nerve  anterior  to  the  entrance  of  the  central  retinal  artery, 
which  he  saw  in  his  service  at  St.  Mary's  Hospital.  The  wound,  which 
was  self-inflicted,  was  caused  by  the  upward  entrance  of  a  No.  22  pistol- 
cartridge,  which  passed  through  the  lower  outer  part  of  the  right  orbit  into 
the  cranial  cavity.  Eight  hours  after  the  injury,  the  optic  nerve  entrance 
seemed  whitish,  swollen,  and  puffed,  whilst  the  portion  of  the  retina  that 
could  be  seeu  peripherally  appeared  utterly  devoid  of  capillarity.  In  the 
few  days  that  remained  for  study,  no  changes,  except  a  slight  subsidence 
of  the  disk-swelling,  with  a  gradually-increasing  haze  of  the  outlying  retina, 
took  place.  Eetinal  circulation  never  reappeared.  The  cornea  became 
hazy  and  dry,  the  conjunctiva  seemingly  thickened  and  became  slightly 
covered  with  excreta.     Death  took  place  in  four  days  after  the  injury. 

TUMORS  OE  THE  CHOROID,   OPTIC   NERVE,   AND  RETINA. 

Tumors  of  the  Choroid. — Although  it  is  well  known  that  almost  all 
choroidal  tumors  are  sarcomatous  in  character,  which  form  of  neoplasm  is 
eminently  one  of  adult  life,2  yet  it  is  deemed  of  sufficient  importance  not 
only  to  speak  of  the  occurrence  of  choroidal  tumor  during  childhood,  as  a 
disease  which  should  be  carefully  differentiated  from  subretinal  effusion, 
with  which  it  has  been  unfortunately  confounded,  but  also  to  give  a  short 
exposition  of  its  characteristics,  by  which  recognition  of  its  presence  may 
be  obtained  in  time  to  effect  a  ready  and  speedy  removal  of  a  nidus  of 
general  infection.  The  disease  itself  is  comparatively  rare  in  Germany, — 
one  in  fifteen  hundred  cases, — as  Fuchs3  tells  us,  with  a  still  lower  propor- 
tion— one  to  two  thousand  two  hundred  and  eighteen  cases — in  the  English 
hospitals,  as  shown  by  Berry.4 

Of  slow  growth,  with  a  broad  foundation,  and  generally  first  appearing 
between  the  disk  and  the  macula,  it  gradually  pushes  the  retina  forward 
into  the  vitreous.  Frequently  this  elevation  is  surrounded  by  a  serous 
effusion,  though  this,  if  carefully  looked  through,  is  generally  insufficient 

1  A  Treatise  on  Amaurosis,  1842,  p.  96. 

2  Euchs's  (loc.  cit.)  statistics  give  but  eleven  under  ten  years,  and  twenty-seven  under 
twenty  years  of  age,  out  of  two.hundred  and  fifty  cases. 

3  Das  Sarcom  des  Uveal-Tractus,  1882. 

4  Diseases  of  the  Eye,  1889,  p.  348. 
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to  hide  the  brownish  mass  beneath.1  Often  this  protuberance  can  be  seen 
covered  by  a  faint  and  irregular  congeries  of  vessels,  situated  upon  a  deeper 
level  than  the  overlying  retinal  stems.  This  stage  of  the  disease  is  known 
by  Knapp 2  as  the  first — the  "  quiescent  or  non-irritative" — stage.  Should 
the  neoplastic  formation  be  situated  nearer  the  equator  of  the  eye,  towards 
the  ciliary  region,  the  second  stage,  or  the  "  inflammatory"  (Knapp),  much 
sooner  appears.  Here  glaucomatous  symptoms  arise,  tension  increases, 
ocular  and  ciliary  neuralgia  ensue,  the  lens  opacifies,  the  anterior  veins 
enlarge,  the  cornea  becomes  anaesthetic,  and  the  anterior  chamber  is  anni- 
hilated :  in  fact,  all  the  symptoms  of  increased  pressure  are  present.  Oph- 
thalmoscopic examination  now  becomes  impossible.  In  various  grades  of 
objective  change,  some  in  one  case  more  pronounced  than  in  another,  the 
second  stage  gradually  ceases,  and  the  "extraocular  stage"  (Knapp)  is 
reached.  The  mass  now  perforates  the  globe  and  rapidly  increases  and 
ulcerates.  The  external  appendages  and  the  surrounding  tissues  soon 
become  involved,  whilst  the  pain  recommences,  until  at  last  the  "  metastatic 
stage"  (Knapp)  is  reached.     Finally  the  case  leads  to  fatal  termination. 

As  our  study  in  this  section  is  limited  to  the  ophthalmoscopic  diagnosis 
of  this  insidious  and  secret  disease,  it  will  be  only  necessary,  from  what  has 
been  said  before,  to  give  a  few  differential  points  which  denote  its  presence. 
Except  in  the  very  rare  form  of  leuco-sarcoma,  the  most  incompetent  observer 
can  hardly  fail  to  distinguish  it  from  glioma  of  the  retina  :  moreover,  as  the 
treatment  is  the  same  in  these  two  diseases,  no  great  therapeutic  error  can 
arise.  With  choroidal  tuberculosis  the  problem  is  more  difficult.  In  fact, 
this  form  of  choroidal  disease  has  been  mistaken  for  sarcoma ;  yet  here  the 
general  type  of  the  oatient,  the  ordinary  relative  positions  of  the  two  varieties 
of  growths,  the  usual  greater  multiplicity  and  smaller  size  of  the  tubers, 
the  color  and  the  long  persistence  of  the  sarcomatous  growth,  with  its  usual 
increasing  pressure-signs,  all  serve  to  separate  the  diagnosis  of  one  disease 
from  that  of  the  other.  Complicated  as  choroidal  tumor  is  almost  from  the 
first  with  retinal  detachment,  the  observer  must  be  well  trained,  or  the  sub- 
retinal  effusion  be  very  transparent,  to  enable  him  to  differentiate  it  from 
simple  retinal  detachment.  Later,  however,  as  the  choroidal  mass  grows 
and  forces  the  liquid  and  solid  contents  of  the  globe  against  the  various 
canals  which  serve  to  maintain  normal  equilibrium  between  fluid  and  solid, 
the  pathognomonic  pressure-symptoms  of  new  growth  appear,  and  intra- 
ocular tension  increases,  with  all  its  dire  consequences ;  whereas  in  retinal 
detachment  intraocular  tension,  as  is  well  known,  gradually  lessens.  More- 
over, at  first  some  value  may  be  set  upon  the  almost  absolute  immobility 
of  the  overlying  retina,  as  well  as  upon  its  comparative  smoothness. 

In  children  the  subjective  symptoms  at  first  are  seldom,  if  ever,  brought 

1  The  fact  that  Hirschberg  (Archiv  fur  Ophthalmologic,  xvi.  304)  reports  an  instance 
of  leuco-sarcoma  in  a  girl  of  twelve  years,  should  render  us  careful  in  this  differential 
point. 

2  Die  Intraoculiiren  Geschwulste,  1868. 


174  ophthalmoscopy:  local  diseases. 

to  attention,  and  it  is  only  as  the  second  and  later  stages  are  reached  that 
the  disease  is  recognized.  Prognosis,  as  a  rule,  is  bad,  whilst  treatment 
resolves  itself  into  an  immediate  enucleation,  even  though  vision  be  com- 
paratively good. 

Granuloma,  angiomata,  and  enchondroma  of  the  choroid  have  all  been 
seen.     The  cases  have  almost  universally  been  found  among  adults. 

Tumors  of  the  optic  nerve,  comparatively  rare  themselves,  are  more  fre- 
quent in  childhood  than  in  adult  life,  Sym  having  found  sixty  per  cent,  of 
sixty-nine  cases  in  patients  under  twenty  years  of  age.  They  appear  both 
in  the  intraocular  ending  and  in  the  nerve  during  its  passage  through  the 
orbit.  The  most  frequent  forms  are  sarcomata  and  gliomata,  with  their 
related  types,  and  neuromata,  as  in  Perls's  case.  Sutphen1  notes  an  extraor- 
dinarily large-sized  and  peculiarly-shaped  sarcomatous  growth  of  the  small- 
cell  variety.  Syphilitic  gummata  are  said  also  to  have  been  seen.  The 
left  nerve  seems  to  be  the  one  the  more  frequently  attacked.  Von  Graefe 
gives  a  case2  in  which,  ophthalmoscopically,  there  could  be  seen  a  swell- 
ing confined  to  the  nasal  half  of  the  disk,  with  dilatation  and  tortuosity 
of  the  retinal  veius  and  contraction  of  the  arteries  from  a  myxoma  of  the 
nerve  posterior  to  the  globe,  and  Lawson 3  gives  the  clinical  history  of  a 
case  with  the  pathological  report  of  a  post-ocular  sarcoma  of  the  optic 
nerve  undergoing  myxomatous  degeneration  in  a  twelve-year-old  boy,  who 
for  months  had  gradually  lost  vision,  associated  with  steadily-increasing 
proptosis.  These  two  instances  may  be  cited  as  very  interesting  examples 
of  such  growths.  The  accompanying  phototypes  give  excellent  ideas  of 
the  appearance  of  the  tumor  in  the  latter  case,  both  before  and  after  section. 
Frothingham*  gives  the  histories  and  the  results  of  examination  by  the 
microscope  of  his  cases  of  round-celled  sarcomata  in  children.  Ayres5 
records  a  most  careful  study  of  a  case  of  sarcoma  of  the  small  round-celled 
variety  in  a  twelve-year-old  boy.  In  view  of  Michel's  observation6  of 
hyperplasia  of  the  intracranial  portion  of  the  optic  nerve,  and  the  chiasma 
itself,  in  a  case  of  elephantiasis  in  a  man,  it  would  be  of  interest  and  value 
to  have  a  series  of  careful  ophthalmoscopic  examinations  made  by  those  who 
are  favorably  situated  among  a  large  number  of  infected  children  (or  adults), 
in  order  to  determine  the  exact  nature  of  the  resultant  physical  changes 
and  the  character  of  the  functional  disturbance  produced. 

Diagnosis  is,  in  the  main,  dependent  upon  the  following  symptoms: 
progressive  outward,  upward,  and  forward,  and  sometimes  downward,  pro- 
trusion of  the  eyeball ;  rapid  loss  of  vision,  with  frequent  ophthalmoscopic 
signs  of  infiltration ;  pressure  and  atrophy ;  long  continuance  of  seemingly 

1  Transactions  of  the  American  Ophthalmological  Society,  1889,  p.  451. 

8  Archiv  fur  Ophthalmologic,  x.  1,  193. 

8  Royal  London  Ophthalmic  Hospital  Reports,  1888,  p.  1. 

*  Ayres,  Journal  of  the  American  Medical  Association,  December  10,  1887. 

6  Loc.  cit.,  March  8,  1890. 

6  Lehrbuch  der  Augenheilkunde,  S.  642. 
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Anomalous  Venous  Distribution  on  the  Disk.    (Randall,  Transactions  of  the  American 
Ophthalmologieal  Society,  1888.) 


PHOTO.  V. 


Pio.  2. 


Post-Ocular  Sarcoma  of  the  Optic  Nerve.     (Lawson,  Royal  London  Ophthalmic  Hospital  Reports, 

1888.) 
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free  ocular  motion  ;  and,  generally,  complete  absence  of  pain.  Treatment  in 
every  instance  should  consist  in  early  extirpation  of  the  entire  tumor-mass. 
If  the  eyeball  is  not  affected,  the  nerve  itself,  as  Knapp  suggests,  may  be 
excised.  This  rule  is  especially  applicable  to  children,  though  care  should 
be  taken  to  watch  carefully  the  slightest  tendency  to  recurrence  from  some 
infiltrated  nerve-tissue  which  may  be  inadvertently  left.  It  should  be 
remembered,  however,  that  fatal  septic  meningitis  has  several  times  taken 
place  in  cases  where  the  eyeball  has  been  allowed  to  remain,  and  that  even 
where  such  brilliant  success  has  followed  as  in  Schiess-Gemusseus's  case 


i 


instances  have  been  reported  where  suppurative  panophthalmitis  has  fol- 
lowed the  traumatism. 

Glioma  of  the  retina,  as  Virchow2  terms  it,  is  almost  essentially  a 
disease  of  infancy  and  childhood,  rarely,  if  ever,  appearing  in  the  adult. 
Without  entering  into  the  various  disputes  as  to  the  initial  point  of  infil- 
tration, and  avoiding  any  discussion  as  to  its  exact  pathological  nature,  it 
will  be  sufficient  to  state  that  the  bulk  of  opinion  shows  that  it  is  practically 
identical  with  small  round-celled  sarcoma,  and  that,  although  it  may  begin 
in  any  of  the  retinal  layers,  it  most  frequently  first  manifests  itself  in  the 
"external  granular."  In  regard  to  its  etiology,  Brailey3  is  of  the  opinion 
that  retinal  glioma  runs  a  much  slower  course  than  is  commonly  supposed, 
and  fancies  "  that  it  always  takes  its  rise  within  the  period  of  intra-uterine 
life." 

During  the  early  stages  there  are  no  symptoms  visible  to  the  naked  eye, 
but  at  a  later  period  a  peculiar  whitish-yellow  reflex,  often  metallic  in  tint, 
just  back  of  a  partially-dilated  pupil,  manifests  itself,  giving  the  appearance 
of  the  "  amaurotic  cat's  eye"  of  Beer.  Should  the  case  have  been  examined 
earlier,  as  has  been  done  by  Von  Graefe/  numerous  small  white  swellings 
would  have  been  seen  in  one  of  the  granular  layers  (or  in  the  fibre  layer) 
of  the  retina.  These  would  soon  have  increased  in  size  and  their  surfaces 
coalesced.  Should  the  disease  have  commenced  in  the  granular  layer,  the 
retina  itself  "would  have  become  detached  in  areas  at  its  outer  portion, 
giving  rise  to  circumscribed  masses  of  protuberant  vascular  vegetations 
containing  more  or  less  broad,  smooth  surfaces.  If  not,  the  massings 
would  generally  have  projected  into  the  vitreous,  and  have  carried  the  im- 
plicated portions  of  the  retina  with  them  before  the  membrane  had  become 
detached. 

It  is  at  this  time  the  case  is  generally  seen.  The  tension  of  the  globe 
is  perceptibly  increased.  The  intraocular  changes  continue,  secondary  foci 
appear,  and  more  intense  pressure-symptoms  ensue.  The  lens  and  the  iris 
are  pushed  against  the  cornea,  the  lens  rapidly  degenerates,  the  pupil  be- 
comes dilated  and  immobile,  and  the  cornea  is  "  steamed"  and  anaesthetic : 

1  Arohiv  fur  Ophthalmologic,  xxxiv. 

2  Die  Krankhaften  Geschwiilste,  ii.  1,  159. 

8  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1885,  p.  62. 
*  Archiv  fur  Ophthalmologic,  xvi.  129. 
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in  fact,  all  the  symptoms  which  are  found  in  acute  attacks  of  glaucoma 
ensue.  Often,  at  this  point,  suppurative  inflammation  takes  place  in  the 
interior  of  the  globe,  and  the  eye  soon  becomes  atrophic  and  degenerated, 
allowing  the  neoplasm  to  escape  and  invade  the  adjacent  structures.  If 
not,  the  tumor  gradually  seeks  its  way  out  by  either  creeping  along  the 
nerve-tissues  or  actually  breaking  the  ocular  walls.  Once  free,  it  rapidly 
becomes  a  projecting  mass  of  deep  red  tint,  constantly  oozing  blood  and 
secretin^  pus.  New  foci  form  and  coalesce  into  large,  irregular  masses. 
The  infiltration  passes  up  into  the  brain-cavity,  the  orbital  walls  become 
involved,  and  metastases  occur,  until,  at  last,  from  exhaustion,  or  from  some 
intercurrent  complication,  the  patient  is  relieved  by  death. 

In  spite  of  reported  cases  of  long  remission,  recurrences x  and  metas- 
tases are  so  frequent  and  so  increasingly  formidable  that  prognosis  is  truly 

grave. 

Treatment. — If  the  neoplasm  be  even  extremely  minute  and  confined 
to  the  interior  of  the  globe,  immediate  enucleation,  taking  care  to  excise 
the  optic  nerve  as  far  back  as  possible,  should  be  practised.  After  the 
removal  of  the  eyeball,  its  exterior  should  be  carefully  studied,  as  Bull2 
has  shown  that  small  secondary  tumors  on  the  outer  side  of  the  sclera 
may  exist  without  any  visible  microscopic  connection  with  the  intraocular 
growth.  If  the  orbit  be  invaded  in  the  least,  or  if  the  globe  show  marked 
signs  of  internal  inflammatory  reaction  without  breakage,  total  evacuation 
of  the  entire  orbital  contents  should  be  done.  If  double  gliomata  exist, 
double  enucleation  must  be  resorted  to,  or  exenteration  if  necessary.3  In 
all  such  cases,  however,  we  can  do  no  more  than  repeat  Frost's  question, 
"Are  there  any  cases  in  which  life  has  been  actually  preserved  by  the 
excision  of  both  eyes  ?" 4 

Sarcoma  of  the  retina  in  the  young  is  practically  unique,  although  there 
can  be  but  little  doubt  of  its  possible  existence.  It  generally  results  by 
extension  from  the  choroid,  as  in  Williams  and  Ayres's  case  of  a  twelve- year- 
old  girl,  where  Knapp  °  after  careful  examination  found  that  'the  choroidal 
neoplasm  had  extended  to  the  retina  by  direct  propagation.  Enucleation 
of  the  infected  organ  should  be  advised  and  immediately  done,  and  the 
child's  parents  warned  of  probable  distant  metastases. 

Tubercles  in  the  retina  will  be  considered  under  Tuberculosis. 

1  Noyes  (A  Text-Book  on  the  Diseases  of  the  Eye,  1890,  p.  583)  says,  "  a  single  case  is 
given  in  which  the  patient  survived  after  the  removal  of  a  secondary  tumor." 

2  Wells,  A  Treatise  on  Diseases  of  the  Eye,  1883,  p.  550. 

3  Dujardin's  report  of  a  case  of  monocular  glioma  in  which  four  weeks  after  the  enuclea- 
tion of  the  affected  eye  the  fellow-eye,  which  appeared  perfectly  normal,  hoth  externally 
and  ophthalmoscopically,  became  totally  blind,  is  interesting  as  showing  that  the  neoplasm 
had  most  probably  travelled  back  to  the  optic  nerve  of  the  affected  organ,  and,  upon  reach 
ing  the  chiasm,  had  destroyed  the  related  tissues  of  the  sound  eye. 

4  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  v.  64. 
0  Archives  of  Ophthalmology  and  Otology,  1874,  p.  241. 
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II.    SYMPTOMATIC  DISORDERS. 

LESIONS  DEPENDENT   UPON  DISORDERS  OP   THE   CIRCULATORY 

SYSTEM. 

Vascular  disease  in  the  young  is  not  so  prone  to  give  ophthalmoscopic 
pictures  of  changed  and  altered  retinal  circulation  as  it  is  in  older  eyes, 
which  are  less  elastic  and  in  which  the  tissues  at  large  have  not  the  same 
powers  of  ready  compensatory  action.  Even  in  extreme  cases  intraocular 
tension  so  carefully  protects  the  retinal  vessel-walls  as  to  allow  very  little 
or  no  departure  from  the  normal. 

In  congenital  cyanosis  the  retinal  veins  have  been  found  greatly  dilated,, 
giving,  according  to  Gowers,1  proof  that  the  distention  of  the  venous  radi- 
cles contributes  to  the  general  cyanotic  tint  of  the  child.  Stangloneier 2: 
reports  the  occurrence  of  retinal  hemorrhage  immediately  preceding  death, 
and  Leber 3  has  seen  cases  where  both  the  retinal  arteries  and  the  retinal 
veins  were  distended. 

Acquired  valvular  disease  may  show  itself  in  the  retina  by  marked 
changes  in  the  retinal  circulation,  and,  in  fact,  these  changes  have  con- 
tributed to  the  diagnosis  of  the  condition. 

In  some  cases  of  aortic  insufficiency  with  regurgitation,  Quincke,4  con- 
firmed by  Becker,5  has  shown  that  there  is  an  alternate  systolic  flush  and 
diastolic  paling  of  the  disk,  comparable  with  the  capillary  pulsation  seen 
through  the  finger-nails  of  such  subjects.  In  other  cases  the  intraocular- 
pulsation  may  be  seen  in  the  larger  veins  and  arteries  of  the  retina. 

Any  condition,  such  as  mitral  disease,  causing  pulmonary  obstruction 
and  producing  general  venous  engorgement  must  naturally  give  rise  to  dis- 
tention with  apparent  increase,  and  tortuosity,  of  the  retinal  veins.  Extreme 
dilatation  of  the  right  heart  may  cause  similar  appearances.  Choroidal 
hemorrhage  has  been  noted  by  Westphal 6  in  what  is  termed  malignant  en- 
docarditis. Generally,  however,  such  cases  are  found  in  the  female  adult 
and  seem  to  be  associated  with  the  post-puerperal  period.  Valvular  disease 
of  the  heart,  especially  where  there  is  a  tendency  to  the  formation  of  blood- 
clots  and  vegetations,  is  sometimes  productive  of  embolism  of  the  central 
artery  of  the  retina,  or  of  one  of  its  branches  within  the  eye.  It  can,  as 
Gowers  says,  occur  at  any  age.  Warren  Tay 7  has  had  the  good  fortune  to 
see  an  infant  of  twelve  months  that,  without  definite  history,  presented  an 
appearance  in  each  macular  region  which  closely  simulated  embolism  of 

t  '  Medical  Ophthalmoscopy,  1882,  p.  200. 

2  Inaug.  Diss.,  Wurzburg,  1878. 

3  Graefe  und  Saemisch,  v.  524. 

1  Berliner  Klinische  Wochenschrift,  1868. 

5  Archiv  fur  Ophthalmologic,  xviii.  207. 

6  Archiv  fur  Psychiatrie,  ix.  3,  389. 

'  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1881,  p.  55. 
Vol.  IV.— 12 
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the  central  artery  of  the  retina.  Four  months  later  he  notes  that  although 
the  macular  changes  remain  the  same,  yet  "  the  disks  are  now  undoubtedly 
becoming  atrophic."     Later,1  he  notes  a  third  instance  in  the  same  family. 

If  the  embolus  should  become  lodged  in  the  main  truuk,  the  child  will 
complain  of  a  sudden  loss  of  vision, — generally  upon  the  left  side.  If 
one  of  the  minor  stems  be  involved,  the  loss  of  vision  may  not  be  observed. 
Should  the  former  case  be  seen  immediately  after  the  accident,  the  nerve 
will  appear  pallid,  the  arteries  greatly  contracted,  and  either  empty  or  con- 
taining very  thin  stationary  columns  of  light  blood ;  the  veins  will  appear 
reduced  in  size,  tapering  as  they  enter  the  affected  region,  and  holding  cur- 
rents of  immobile  dark  blood,  whilst  no  visible  pulsation  in  the  retinal 
vessels  can  be  produced  by  artificial  increase  of  intraocular  tension  from 
pressure  of  the  finger  upon  the  globe.  In  a  few  hours  the  disk-edges  dis- 
appear beneath  the  retinal  elements,  which  have  become  transformed  into  a 
large,  irregular  area  of  cedematous  and  semi-opaque  swelling  extending 
beyond  the  macular  region.  By  reason  of  the  thinness  of  the  membrane  in 
the  region  of  the  yellow  spot,  the  choroid  is  seen  more  plainly  at  this  place, 
and  gives  the  characteristic  cherry-red  spot.  This  spot,  as  a  rule,  is  sur- 
rounded by  a  corona  of  small  vessels.  Beaded  columns  of  blood  now  begin 
to  pass  through  the  most  patulous  veins,  whilst  the  arterial  currents  become 
re-established  in  the  same  way.  The  calibre  of  the  veins  increases.  Small 
hemorrhages  occur,  and  remains  of  old  hemorrhages  appear.  The  oedema, 
which  may  have  become  greater,  gradually  lessens,  until  at  last  the  disk- 
edges  again  appear,  the  cherry-colored  macule  fades  entirely,  and  the  original 
retinal  level  is  reached.  If,  however,  the  process  continues,  atrophy  of  the 
nerve  ensues,  and  degenerative  changes  in  the  affected  region  take  place, 
until  the  eye,  if  not  entirely  blind,  is  rendered  useless  for  all  practical  pur- 
poses. The  accompanying  reproduction  from  a  doubtful  case  of  Jaeger2 
gives  an  excellent  idea  of  the  condition  during  the  height  of  the  attack. 

If  the  embolus  be  confined  to  one  of  the  smaller  twigs,  the  localized 
results  may  be  of  such  little  moment  as  not  to  interfere  with  useful  vision. 

Prognosis  is  bad  in  direct  proportion  to  the  size  and  situation  of  the 
embolic  mass.  It  may  be  interesting  to  note  in  this  connection  that  Benson 
reports  one  case3  in  which  the  presence  of  a  cilio-retinal  artery  offered  suffi- 
cient collateral  circulation  to  preserve  good  central  vision,  whilst  the  periph- 
eral field  entirely  disappeared.  Massage  to  promote  re-establishment  of 
circulation  has  been  tried,  and,  although  as  yet  with  no  practical  value 
except  in  a  few  instances,  is  worthy  of  repetition.  Absorbents,  or  drugs 
which  have  effect  upon  the  size  of  vessel-calibre,  might  be  tried.  The  attack 
should  act  as  a  warning,  and  the  parents  should  have  certain  hygienic 
measures  as  to  the  management  of  the  child  and  a  system  of  dietetics'as 
to  its  care  given  to  them  towards  the  prevention  of  the  danger  of  the  lodge- 

1  Loc.  cit.,  iv.  158. 

2  Beitrage  zur  Pathologie  des  Auges,  Plate  XXX. 

8  Eoyal  London  Ophthalmic  Hospital  Keports,  x.  3,  336. 


PHOTO.  VI. 


Embolism  of  the  Central  Artery  of  the  Retina.    (Jaeger,  Beitrage  zur  Pathologie  des 

Auges,  Plate  XXX.) 


PHOTO    VII. 


Optic  Neuritis  of  General  An.emia.    (Growers,  Medical  Ophthalmoscopy,  1882.) 
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ment  of  other  emboli  in  more  serious  places,  such  as  the  brain ;  whilst  the 
physician  should  exercise  due  care  that  the  rules  made  are  faithfully  carried 
out. 

In  two  cases  of  cardiac  disease,  where  sudden  blindness,  resolving  itself 
into  a  temporary  central  scotoma,  followed  by  a  return  to  normal  vision, 
was  associated  with  a  peculiar  retinal  haze  and  congestion  extending  from 
the  macular  region  to  the  disk,  Knapp l  ascribed  the  intraocular  appearances 
to  embolism  of  the  choroidal  vessels.  Both  subjective  and  objective  symptoms 
ultimately  disappeared. 

Diseased  condition  of  the  coats  of  the  vessels  may  either  directly  or  in- 
directly give  rise  to  thrombosis  of  the  central  retinal  artery.  No  authentic 
description  of  its  early  ophthalmoscopic  appearance  in  children  has,  so  far 
as  the  writer  is  aware,  been  made.  The  probable  primary  change  would  be 
decreased  size  of  the  retinal  artery  and  its  branches.  Unfortunately,  from 
the  usual  character  of  the  vessel-disease,  canalization  of  the  thrombus  can 
hardly  be  expected,  and  atrophic  changes  in  the  globe  would  soon  occur  and 
destroy  the  organ,  either  partially,  as  in  Virchow's 2  case,  or  totally,  as  in 
Gowers's.3 

Phlebitis  from  mitral  and  aortic  disease  may  produce  thrombosis  of  the 
central  retinal  vein  in  the  young.  Local  disturbance  in  some  part  of  the 
membrane  has  produced  thrombi  in  the  walls  of  the  retinal  veins.  The 
ophthalmoscopic  appearances  are  somewhat  like  those  of  embolism,  but  there 
are  said  to  be  certain  distinctive  differences  between  the  two  affections.  In 
thrombosis  the  arteries  are  never  empty ;  the  veins,  although,  as  a  general 
rule,  enormously  dilated,  may  be  normal  in  size ;  hemorrhages  are  much 
more  numerous ;  venous  pulsation  can  sometimes  be  provoked,  aud  the 
vitreous  may  become  opaque.  Vision,  as  a  rule,  is  never  completely  lost, 
and  improvement  may  take  place. 

It  must  be  conceded  by  those  who  have  had  much  opportunity  for  ob- 
servation that  differential  diagnosis  is  often  exceedingly  difficult,  and  may, 
indeed,  prove  impossible,  on  account  of  association  of  the  two  conditions. 

The  treatment  is  practically  the  same  as  that  for  embolism. 

Choroiditis  of  a  purulent  type  has  sometimes  been  seen  as  one  of  the 
sequelae  of  emboli  in  the  choroidal  arteries,  or  even  of  thrombi  in  the  oph- 
thalmic veins.  Although  of  infrequent  occurrence  in  children,  yet  cases 
have  been  observed.  The  entire  grouping  of  panophthalmitis  signs,  so 
common  after  traumatism,  are  repeated  in  all  their  severity,  whilst  the 
termination  of  the  case,  as  is  well  known,  is  almost  sure  to  be  absolute 
blindness,  with  destructive  and  atrophic  degeneration  of  the  globe. 

So-called  ischsemia  of  the  retina  is  quite  rare.  Von  Graefe's*  early 
description  of  a  case  in  a  girl  of  five  and  a  half  years,  who  suddenly 

1  Archiv  fur  Ophthalmologic,  xiv. 
*  Archiv  fur  Path.  Anatomie,  x.  159. 

3  Medical  Ophthalmoscopy,  1882,  p.  29. 

4  Archiv  fur  Ophthalmologic,  viii.  1,  143. 
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became  blind  in  both  eyes,  is  of  clinical  interest.  The  optic  disks  were 
found  slightly  hazy,  the  retinal  arteries  greatly  contracted,  and  the  reti- 
nal veins  enlarged  and  tortuous.  Intraocular  tension  in  each  eye  seemed 
normal.  The  child's  pulse  being  quick,  weak,  and  thread-like, — indicating 
feeble  heart-action, — he  was  led  to  believe  that  the  blood-current  force  was 
unable  to  overcome  the  ordinary  tension  of  the  globe.  This  view  induced 
him  to  lower  intraocular  tension.  This  was  done  by  puncture  of  the  cornea, 
with  evacuation  of  the  aqueous  humor,  in  one  eye,  and  an  iridectomy  upon 
the  fellow-eye,  just  as  is  done  in  glaucoma.  The  effects  were  marvellous. 
Sight  speedily  returned  to  normal,  and  all  the  ophthalmoscopic  changes  dis- 
appeared. The  condition  of  the  veins  in  these  cases  would  lead  the  writer 
to  think  that  the  true  cause  is  most  probably  compression  of  the  central 
artery  by  hemorrhage  in  the  nerve-substance,  or  is  one  of  the  results  of  a 
small  thrombus  which  has  become  lodged  in  the  corresponding  vein  during 
the  passage  of  the  vessel  through  the  nerve  posterior  to  the  globe.  The 
whole  subject,  however,  must  remain  sub  judice  until  more  accurate  data 
are  obtained. 

Endocarditis,1  degenerative  changes  in  the  vascular  walls  from  various 
dyscrasise,  hereditary  conditions,  as  seen  in  cases  of  haemophilia,  etc.,  may 
all  be  productive  of  hemorrhage  into  the  retina.  The  ophthalmoscopic 
appearances  are  typical.  There  is  very  little  or  no  inflammatory  change 
visible.  Areas  of  extravasate.d  blood,  especially  near  the  bifurcation  of  the 
larger  vessels,  show  themselves,  indicating,  by  their  peculiar  shapes,  the 
structure  of  the  retinal  layer  in  which  they  have  occurred.  In  a  few  weeks' 
time  they  gradually  fade,  leaving,  in  many  instances,  either  faint  pigment- 
massings  or  spots  of  disturbed  choroid  and  degenerate  retina. 

The  prognosis  is  directly  proportionate  to  the  position,  the  number, 
and  the  size  of  the  hemorrhages. 

Treatment. — Local  measures,  independent  of  rest  of  the  eye,  are  of  but 
little  use.  The  cause  must  be  sought,  and  measures  directed  towards  it, 
taking  care  to  keep  the  patient  as  quiet  as  possible,  the  emunctories  well 
open,  and  the  digestion  in  a  good  condition. 

Eales 2  has  described  some  cases  of  recurrent  retinal  hemorrhage  asso- 
ciated with  epistaxis  and  constipation.  They  appear  at  or  just  after  ado- 
lescence. All  the  cases  seen  were  in  males.  The  extravasation  generally 
comes  on  during  a  paroxysm  of  coughing  or  laughing,  but  may  ensue  with- 
out any  assignable  cause.  No  evil  results  seem  to  follow,  the  blood  grad- 
ually clearing  away  and  allowing  a  clear  view  of  the  fundus.  One  pecu- 
liarity noticed  was  a  tendency  to  tortuosity  of  the  peripheral  portions  of 
the  retinal  veins.     The  writer  has  been  so  fortunate  as  to   see  one  of  the 


1  Chronic  endocarditis  will  be  spoken  of  more  fully  under  "  Chronic  Bright's  Dis- 
ease," to  be  found  in  a  succeeding  section:  this  has  been  done  not  only  to  keep  the 
subject-matter  together  for  associated  reference,  but  also  because  it  will  most  probably  be 
sought  for  in  this  position. 

2  Birmingham  Medical  Review,  July,  1880,  p.  262. 
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cases  mentioned  in  Mr.  Eales's  paper,  and  found  direct  evidence  of  hemor- 
rhagic extravasation  into  the  sheaths  of  one  of  the  retinal  arteries,  whilst 
the  patient  presented  unmistakable  signs  of  hepatic  disease. 

Small  aneurisms  in  various  viscera  are  apt  to  have  localized  dilatations 
of  the  retinal,  arteries  associated  with  them.  They  are  almost  unknown  in 
the  young,  but  are  found  connected  with  vascular  changes  in  the  special 
dyscrasite  of  the  old,  as  renal  disease,  syphilis,  etc.  They  are  recognized 
either  as  large,  oval  pulsating  tumors  at  or  near  the  disk,  or  as  minute  pin's- 
head  dilatations,  generally  situated  in  the  bifurcations  of  the  smaller  arterial 
stems.     Hockeu1  instances  an  aneurism  of  the  central  artery  of  each  retina. 

Intracranial  aneurisms,  which  as  a  rule  are  basilar,  very  seldom,  if  ever, 
cause  any  visible  dilatation  of  the  retinal  arteries.  Leber  says  that  in  some 
cases  of  teleangiectasis  of  the  conjunctiva  and  lids,  the  intraocular  vessels 
are  found  in  a  similar  condition. 

Sudden  hemorrhage,  especially  if  spontaneous  and  in  subjects  with 
greatly-impaired  strength,  may  give  rise  to  loss  of  sight,  with  or  without 
decided  ophthalmoscopic  change.  It  may  appear  at  any  time  of  life,  though 
most  of  the  reported  cases  have  been  seen  in  adults.  The  blinding  is 
double  in  about  ninety  per  cent.  Upon  account  of  the  many  classes  of 
subjects  and  the  special  dyscrasia  and  condition  under  observation,  the 
ophthalmoscopic  appearances  described  have  been  so  varied  that  it  would 
be  impossible  to  formulate  any  strict  typical  picture.  Neuritis,  retinal  com- 
plication with  hemorrhage,  disk  pallid,  with  diminished  arteries  and  large 
veins,  and  total  absence  of  symptoms,  have  all  been  noted  by  competent 
observers.2  If  the  disturbance  has  been  profound,  atrophic  changes  in  the 
disks  manifest  themselves,  and  the  eyes  become  permanently  blind. 

The  treatment  consists  in  attention  to  the  special  disorder. 

In  general  anaemia  retinal  and  optic  nerve  changes  are  almost  protean. 
Gowers3  has  seen  neuritis  in  two  chlorotic  sisters  suffering  from  amenor- 
rhoea.  Photo.  VII.,  facing  page  178,  represents  the  appearance  of  the 
nerve-head  in  the  first  case,  when  the  red  corpuscles  were  sixty  per  cent,  of 
normal,  and  the  haemoglobin  thirty  per  cent.  After  one  recurrence  "  the 
disks  were  perfectly  normal,"  whilst  the  haemoglobin  had  risen  to  eighty 
per  cent,  and  the  corpuscles  to  ninety-six  per  cent.  Bitsch4  reports  a 
similar  condition  in  a  girl  of  sixteen.  Becker5  has  observed  spontaneous 
arterial  pulsation  in  similar  cases.  As  a  rule,  the  blood-currents  appear 
impoverished,  allowing  in  some  instances  the  current  of  an  underlying 
vessel  to  be  plainly  recognized  through  the  contained  material  and  walls 
of  the  upper  one.  Both  sides  of  the  vessel  are  flat  and  broadened.  Hem- 
orrhages are  rare. 

1  A  Treatise  on  Amaurosis,  1842,  p.  36. 

2  See  Norm's  "  Medical  Ophthalmoscopy"  in  volume  iv.  of  Pepper's  System  of 
Medicine. 

3  Medical  Ophthalmoscopy,  1882,  p.  328. 

4  Klinische  Monatsblatter,  1879,  iv.  144.  s  Ibid.,  1880,  i.  1. 
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The  prognosis  is  favorable. 

The  treatment  consists  in  hygiene,  nourishing  and  easily-digested  foods, 

iron,  etc. 

The  condition  in  pernicious  anaemia  is  totally  different.  '  The  changes 
are  more  pronounced.  The  disk  is  pallid  and  its  edges  are  ofttimes  obscured. 
The  arteries  are  pale,  reduced  in  size,  and  frequently  wavy.  The  veins  are 
broad,  flat,  and  tortuous,  and  contain  pale  blood.  Striated  hemorrhages 
appear  along  the  course  of  the  vessels.  This  is  excellently  shown  by  the 
accompanying  reproductions  of  Jennings's  diagrammatic  sketches  showing 
the  progressive  development  of  hemorrhages  in  the  left  retina  of  a  case  of 
an  eighteen-year-old  patient  seen  under  the  care  of  Dr.  Mackenzie.1  The 
post-mortem  examination  left  no  doubt  as  to  the  genuineness  of  the  diag- 
nosis, although  "  the  question  might  be  raised  whether  syphilis  should  be 
blamed  for  originating  the  blood-disease." 

The  color  of  the  entire  fundus  seems  somewhat  lighter  than  normal. 
Frequently,  and  more  especially  in  the  region  of  the  nerve-entrance,  there 
appear  small  whitish,  irregular  spots  (lymphoid-cell  agglomeration).  Curious 
"irregularly  round  or  ovoid  hemorrhages  with  yellowish-white  centres" 
have  been  seen  by  Norris.2  These  centres,  according  to  Manz,3  may  either 
be  composed  of  round,  colorless  cells  enclosed  in  sacculations  of  the  capil- 
laries, or  be  the  empty  dilatation  of  the  vessel-terminals  themselves. 
Quincke*  has  seen  both  retinal  oedema  and  stellate  whitish  opacities  in  the 
macular  region.     Marked  optic  neuritis  has  been  found  by  Mackenzie.5 

There  is  no  special  treatment  for  the  ocular  changes,  except  rest  of  the 
eyes.     Attention  should  be  given  to  the  general  condition. 

In  leueocythsemia  the  conditions  noticed  in  the  various  forms  of  anaemia 
appear  to  be  much  aggravated,  and  in  many  instances  may  pass  into  actual 
inflammation  of  the  retina.  Not  only  has  the  choroid  become  lighter  in 
tint  and  the  retinal  circulation  more  pallid  in  hue,  giving  the  eye-ground  an 
"  orange-yellow"  reflex,6  but  hemorrhages  are  extremely  apt  to  take  place. 
Associated  with  these  changes,  isolated  white  and  yellowish  thickenings, 
probably  due  to  aggregations  of  escaped  leucocytes,  with  localized  degenera- 
tion of  tissue,  may  be  frequently  seen  in  the  periphery  of  the  fundus  and 
around  the  yellow  spot.  According  to  Gowers,  in  some  instances  their 
areas  are  "  edged  by  a  halo  of  extravasation."  (Edema  of  the  retina,  with 
white  patches  in  the  adventitia  of  the  vessels,  has  also  been  noticed.  This 
is  beautifully  shown  in  the  accompanying  reproductions  from  Becker's  most 
instructive  case7  in  an  adult  female.     The  sketches  were  made  nine  weeks 

1  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1881,  p.  51. 

2  Pepper's  System  of  Medicine,  vol.  iv. 

3  Gowers,  Centralis,  fur  d.  Med.  Wiss.,  1875,  p.  675. 
1  Deutsches  Arehiv  fur  Klin.  Med.,  1877,  S.  1. 

5  The  Lancet,  December  7,  1887. 

6  See  Liebreich,  Deutsche  Klinik,  1861,  50,  and  Beoker,  Arehiv  fur  Augenheilkunde 
und  Ohrenheilkunde,  1869,  1,  S.  951. 

7  Archives  of  Ophthalmology  and  Otology,  vol.  i.  No.  1,  p.  341. 
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apart.  Examination  with  the  microscope  in  some  of  the  cases  has  revealed 
a  sclerosed  and  degenerate  condition  through  the  entire  retinal  structures. 
Through  the  kindness  of  Dr.  John  B.  Shober  and  Mr.  John  Sailer  (medical 
student)  the  writer  has  had  opportunity  to  study  the  eye-grounds  of  a  seven- 
year-old  boy  suffering  from  this  form  of  disease.  At  the  time  of  examina- 
tion the  child  had  been  under  treatment  for  several  months,  but,  in  spite  of 
this,  both  the  arteries  and  the  veins  of  the  retina  were  somewhat  tortuous 
and  the  venous  currents  appeared  slightly  pallid. 

Heinzel1  has  given  a  beautiful  clinical  picture  of  acasa  in  a  four-year- 
old  child,  in  which,  in  addition  to  the  other  symptoms,  there  was  intense 
swelling  of  the  optic  disks. 

The  functional  ocular  trouble,  of  course,  does  not  demand  any  special 
medication,  rest  of  the  organs  being  all  that  is  necessary.  The  treatment 
must  be  directed  towards  the  general  condition. 

Purpura  hemorrhagica  and  scurvy  may  both  give  rise  to  hemorrhages 
into  the  retina.  Lawford2  gives  an  interesting  case  of  double  optic  neuritis 
following  purpura  in  a  girl  of  twelve  years.  In  the  discussion,  Net- 
tleship  thinks  that  the  symptoms  pointed  towards  a  localized  papillitis 
rather  than  towards  a  descending  neuritis,  though  it  is  remarkable  that  the 
disk-changes  were  not  by  any  means  so  marked,  even  at  the  climax.  Quite 
a  number  of  cases  have  been  reported.  The  prognosis  for  vision  is  depend- 
ent upon  the  amount  and  the  situation  of  the  extravasation.  No  special 
treatment  is  required,  the  intraocular  condition  being  best  combated  by 
attention  to  the  general  condition. 

Lawford3  gives  a  most  instructive  section  of  a  portion  of  choroid  in- 
cluded in  an  area  involved  by  a  nsevus ;  this  occurred  in  an  eight-year-old 
girl  whose  left  eye  was  enucleated  for  glaucomatous  symptoms.  The  left 
side  of  the  child's  face  was  occupied  by  a  large  dull-red  capillary  nsevus 
involving  the  eyelids ;  the  bulbar  conjunctiva  was  not  implicated.  In  front 
of  the  opposite  ear  a  small  patch  existed.  Under  the  microscope  the  blood- 
vessels of  the  choroid  could  be  seen  throughout  the  whole  thickness  of 
the  tunic. 

Miller4  gives  a  case  of  nsevus  of  the  right  temporal  and  orbital  region 
with  nsevus  of  the  choroid  associated  with  detachment  of  the  retina  in  the 
right  eye.  Microscopically  it  appeared  as  a  cavernous  angioma.  In  this 
case,  however,  as  Brailey  remarks,  it  is  curious  that  sequelse  of  inflamma- 
tion existed.  A  case  of  most  probable  venous  angioma  involving  the  skin 
of  the  right  side  of  the  face,  the  right  sclerotic  ("anterior  ciliary"),  and 
the  retinal  veins  of  the  same  side,  occurring  in  a  nine-year-old  epileptic  girl, 
is  reported  by  Horrocks.5     In  connection,  it  is  of  interest  that  left  hemi- 

1  Archiv  fur  Ophthalmologie,  xxiv.  3,  241. 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1882,  p.  86. 

3  Ibid.,  v.  136. 

*  Loc.  cit.,  iv.  168. 

6  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  iii.  106. 
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plegia,  more  marked  in  the  upper  extremity,  existed,  and  that  the  convulsive 
seizures  caused  clonic  spasm  of  the  left  side  of  the  trunk  and  its  limbs. 

Local  pulmonary  disease  cannot  give  any  more  than  the  ophthalmoscopic 
pictures  indicative  of  disturbed  vascularity. 

LESIONS  DEPENDENT  UPON  DISORDERS   OF   THE   NERVOUS  SYSTEM. 

Brain  and  Envelopes.— In  cerebral  anaemia,  according  to  Gowers,1  per- 
manent amaurosis,  probably  due  to  an  affection  of  the  retina,  may  occur  in 
cases  which  have  had  loss  of  sight  during  the  attack.  During  the  tonic 
portion  of  an  attack  of  epilepsy,  which  presumes  a  probable  anaemic  condi- 
tion of  cerebral  substance,  the  fundus  has  been  described  as  comparatively 
bloodless,  the  disk  pallid,  and  the  retinal  vessels  in  a  state  of  tonic  spasm. 
Although  this  a  priori  is  most  certainly  true,  yet  the  chances  for  observa- 
tion have  been  so  few  and  the  attendant  difficulties  so  many  that  it  will  be 
necessary  to  observe  a  great  number  of  cases  before  full  credence  can  be 
placed  in  the  few  isolated  and  individual  instances  given. 

In  opposition  to  the  findings  in  a  number  of  well-observed  cases,  it  is 
most  probable  that  there  is  an  increase  of  retinal  circulation  and  a  suffusion 
of  the  disk  during  the  active  stage  of  cerebral  hyperemia.  Doubtful  cases 
have  been  alluded  to,  but,  as  no  distinctive  changes  of  such  a  character  have 
been  accurately  noted  by  competent  observers,  the  subject  must  remain  sub 
judice  until  a  great  number  of  similarly  placed  cases  are  associated  in  com- 
bined study.  Extended  and  repeated  ophthalmoscopic  examinations  of  the 
fundus  during  ordinary  syncopal  attacks  would  go  far  towards  a  solution  of 
this  much-discussed  problem. 

When  cerebral  hemorrhage  takes  place,  which,  of  course,  is  very  rare  in 
children,  occurring,  for  instance,  as  in  Marshall's  case,  during  an  attack  of 
pertussis,  not  only  may  there  arise  defects  in  the  visual  field,  due  to  cortical 
pressure  in  the  occipital  region  or  pressure  upon  some  portion  of  the  intra- 
cranial extension  of  the  optic  nerve  and  tract  with  subsequent  degenerative 
changes,  but  true  retinal  hemorrhages  may  exist.  These  conditions,  how- 
ever, are  relatively  so  infrequent  that  some  authors  give  them  but  little 
place  among  the  possible  ocular  symptoms  in  this  disease. 

Based  upon  well-grounded  clinical  studies,  we  can  confidently  assert 
that  no  time  of  life,  except  the  first  few  months  of  infancy  and  the  very 
oldest  age,  is  exempt  from  the  formation  of  intracranial  growths.  The 
great  prevalence  of  recognizable  cases  in  childhood  and  adolescence  (with 
those  of  early  and  full  maturity)  can  be  well  understood  when  we  consider 
that  at  these  times  mental  activity,  with  its  necessary  accompaniment  of 
marked  and  oftentimes  intense  cerebral  action,  is  at  its  greatest, — a  con- 
dition in  which  the  slightest  pathological  formation  in  the  cerebrum 
would  make  itself  known  by  the  many  objective  and  subjective  changes  so 
common  in  these  disorders.     Although  it  is  safe  to  assume  that  the  intra- 

1  Medical  Ophthalmoscopy,  1882,  p.  123. 
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ocular  disturbance  is  usually  more  pronounced  and  of  longer  duration  in 
childhood  and  infancy  than  it  is  in  similar  disease  during  the  later  periods 
of  life,  yet  it  is  so  much  more  frequently  overlooked,  by  reason  of  the  youth 
of  the  subject  and  the  greater  difficulty  of  ordinary  examination  in  such 
cases,  that  statistics  fail  to  give  any  higher  percentage  of  occurrence.  If 
careful  ocular  examination  should  be  made  in  every  suspected  instance  of 
cerebral  disorder,  much  more  light  would  be  thrown  upon  the  true  character 
and  significance  of  the  case, — additional  symptoms  which  might  prove  of 
inestimable  value  in  the  accurate  determination  of  such  diseases. 

In  childhood  the  tubercular,  the  gliomatous,  and  the  sarcomatous  types 
of  intracranial  growth  are  probably  the  most  common  ;  the  first  especially 
permitting  the  choroid  and  the  retina  to  share  in  the  deposition.  That  this 
is  true,  and  that  some  growths  are  more  prone  to  express  their  presence 
peripherally  in  the  eye-ground  than  others,  is  distinctly  shown  by  Starr.1 
He  thinks,  for  instance,  that  as  the  gliomatous  variety  of  tumor  is  very 
vascular  and,  as  it  were,  erectile,  variations  in  its  disposition  to  erection 
mean  corresponding  increases  in  intracranial  pressure,  which  in  the  majority 
of  instances  cause  "  sudden  changes  of  intensity  in  the  symptoms,  accom- 
panied by  visible  changes  of  circulation  in  the  retina ;"  this  intraocular 
condition  being  shown  by  such  radical  measures  as  "  hot  baths,  cold  douches 
to  the  spine,  mustard  baths  to  the  feet,  or  free  watery  purgation."  It  is 
also  quite  probable  that  the  cerebellar  tumor  is  much  more  prevalent  in 
childhood  than  in  later  life. 

Gowers's  opinion,2  which  is  concurred  in  by  Bramwell,3  that  optic  neu- 
ritis is  present  in  at  least  eighty  per  cent,  of  all  cases,  is  most  probably 
nearly  correct,  in  spite  of  the  higher  ratios  of  Annuske*  and  Eeich.5 
Whilst  the  condition  seems  to  be  more  prevalent  when  the  neoplasm  either 
involves  the  cerebral  base  or  is  embedded  in  the  substance  of  the  brain- 
mass  itself,  yet  cerebellar  growths  seem  to  be  remarkably  prone  to  give  the 
most  intense  forms  of  optic  neuritis.  Almost  all  observers  agree  that  the 
presence  and  the  degree  of  optic-nerve  swelling  and  inflammation  are  in 
direct  ratio  with  the  rapidity  of  development  and  the  quickness  of  growth 
of  the  tumor,  and  are  not  dependent  upon  the  size  of  the  mass. 

In  the  great  majority  of  cases  the  optic  neuritis  is  double.  Sometimes, 
however,  during  the  course  of  the  disease,  the  acute  conditions  in  one  eye 
may  subside  sufficiently  for  a  careless  or  an  incompetent  observer  to  assert 
that  there  has  never  been  any  previous  inflammation  in  the  nerve,  and  that 
the  intraocular  expression  of  the  disorder  is  limited  to  but  one  organ ;  thus 
unfortunately  invalidating  much  of  the  usefulness  of  the  condition  as  a 
localizing  symptom.     As  markedly  illustrative  of  this,  the  writer  has  had 

'  Medical  News,  January  12,  1889. 

2  Medical  Ophthalmoscopy,  1882,  p.  141. 

3  Intracranial  Tumors,  1888,  p.  64. 

4  Archiv  fur  Ophthalmologic,  xix.  3. 

5  Klinische  Monatsblatter,  1874. 
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the  opportunity  to  watch  the  progress  of  a  cerebral  case  for  a  long  time, 
where  a  uniocular  optic  neuritis  had  been  diagnosed,  and  yet  where  there 
were  at  times  unequivocal  symptoms  of  a  low  grade  of  neuro-retinitis  in 
the  fellow-eye,  not  only  as  shown  by  the  ophthalmoscope,  but  also  as  evi- 
denced by  slight  though  pronounced  contraction  of  the  visual  fields,  with 
decided  diminution  of  central  vision  for  both  form  and  color. 

In  those  rare  instances  of  true  unilateral  type,  clinical  investigation 
seems  to  point  towards  the  opinions  of  Jackson,1  Broadbent,2  Pagenstecher,3 
and  others,  who  have  shown  that  the  inflammation  of  the  nerve  is  on  the 
side  opposite  to  the  brain-lesion.  Brainwell 4  doubts  this,  and  is  of  opinion 
that  the  present  number  of  such  cases  is  "  too  small  to  allow  of  any  very 
definite  generalization  being  made."  In  partial  confirmation  of  the  state- 
ment of  the  former  observers,  the  writer  has  recently  seen  two  cases  of 
double  optic  neuritis — both  in  children — in  which  the  lesser  degree  of 
neuro-retinitis  was  upon  the  same  side  as  the  intracranial  growth.  A  third 
case,  also  in  a  child,  just  studied  at  present  writing  with  Dr.  Morris  J. 
Lewis,  in  which  the  choking  of  the  left  optic  nerve  was  one  diopter  higher 
than  its  fellow,  showed  a  tumor  of  the  pons  which  was  more  marked  on  the 
right  side.  In  further  support,  the  writer  has  just  had  another  curious 
ante-mortem  coincidence  in  an  adult,  where  in  a  yet  unpublished  case,  seen  in 
association  with  Dr.  Francis  X.  Dercum,  all  the  general  and  special  local- 
izing symptoms  pointed  towards  a  left-sided  gross  lesion.  Here  the  right 
eye  contained  a  large  splotch-like  hemorrhagic  extravasation  upon  and 
around  the  optic  disk,  with  an  undue  tortuosity  of  the  retinal  vessels,  whilst 
the  disks  themselves  appeared  to  be  free  from  any  coarse  change.  At  the 
autopsy,  a  sarcomatous  growth  was  found  deeply  embedded  in  the  left  cere- 
brum, involving  the  pulvinar  and  contiguous  portions  of  the  internal  capsule 
and  the  striated  body. 

This  can  probably  be  best  explained  upon  the  supposition  advanced  by 
Broadbent  in  partial  explanation  of  the  monocular  type  of  the  optic  neuritis, 
that  the  mechanical  impediment  to  the  passage  of  fluid  into  the  intravagi- 
nal  sheaths  of  the  optic  nerve  by  the  growth  is  greater  upon  the  affected 
side  of  the  brain  than  it  is  upon  the  opposite. 

It  must  be  distinctly  understood,  however,  that  this  rule  can  only  be 
true  when  the  optic-nerve  extravasation  has  been  secondary,  as  it  were,  to 
the  great  increase  of  cerebral  bulk.  An  illustration  of  the  opposite  condi- 
tion is  to  be  found  in  Dr.  James  J.  Putnam's8  most  interesting  exception, 
where  a  sarcomatous  tumor,  involving  the  posterior  half  of  the  right  middle 
frontal  convolution,  gave  a  much  greater  optic  neuritis  upon  the  same  side 
as  the  tumor-mass.     Here  it  is  most  probable  that  the  extravasation  of  the 

1  Royal  London  Ophthalmic  Hospital  Reports,  vii.  573. 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  p.  lift 

3  Royal  London  Ophthalmic  Hospital  Reports,  vii.  130. 
*  Intracranial  Tumors,  1888,  p.  36. 

6  Boston  Medical  and  Surgical  Journal,  April  10,  1890. 
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increased  cerebral  fluid  into  the  optic-nerve  sheaths  was  quite  early  in  the 
later  history  of  the  case,  thus  allowing  the  greatly  augmented  after-pressure 
from  the  sudden  and  excessive  exacerbation  of  the  tumor-growth  upon  the 
right  side,  at  the  time  when  first  seen  at  the  hospital,  to  block  the  previous 
extravasation,  and  push  it  more  forward  into  the  interior  of  the  right  eye 
than  into  the  left  eye,  and  thus  give  the  greater  intraocular  swelling  upon 
the  right  side.  This  supposition  is  strengthened  by  the  post-mortem  exam- 
ination, at  which  "  the  surface  of  the  right  hemisphere  was  found  pushed 
across  the  median  line,"  "  the  base  of  the  brain  appeared  normal,  except 
that  the  optic  tracts  were  excessively  flattened  by  pressure,"  and  "  the  right 
optic  nerve  was  somewhat  larger  than  the  left,  and  reddish  in  color." 

From  the  time  of  Von  Graefe's  suggestion >  of  increased  intracranial 
pressure  exerted  upon  the  cavernous  sinus,  causing  stasis  in  the  ophthal- 
mic vein, — a  theory  which  was  soon  cast  aside  on  account  of  anatomical 
reasons, — to  the  latest  modifications  by  Bramwell 2  of  the  combined  notions 
of  Leber3  and  Deutschmann,4  of  the  presence  of  irritant  micro-organisms 
in  the  cerebro-spinal  fluid  produced  by  the  neoplasm,  which,  passing  down 
the  intravaginal  space  of  the  optic  nerve,  produce  peripheral  inflammation, 
many  theories  have  been  evolved  for  the  causation  of  the  condition. 
Though  Bramwell's  assertion  (foe.  dt.)  that  "  the  pressure-irritation  theory 
of  Leber  and  Deutschmann  is  .  .  .  the  most  likely  explanation  in  the 
majority  of  cases,"  is  most  probably  true  in  explanation  of  many  instances, 
yet  we  must  agree  with  the  same  author  when  he  states,  "  I  may  at  once  say 
that,  for  my  own  part,  I  think  it  probable  that  the  double  optic-nerve 
neuritis  of  intracranial  tumors  is  not  always  produced  in  the  same  manner." 
Besides,  it  must  be  distinctly  understood  that  there  are  many  similar  in- 
stances of  intracranial  growths  where,  without  any  assignable  cause  of 
differentiation,  optic  neuritis  is  present  in  some  and  absent  in  others. 
Again,  it  must  be  remembered  that  there  are  examples  on  record  of  actual 
descending  neuritis  either  in  the  contiguity  of  the  nerve-tissue  itself  or  in 
its  trabeculse.  In  fact,  the  subject  is  still  sub  judice,  and  not  until  we  shall 
be  in  possession  of  a  long  series  of  carefully-made  clinical  histories  in  asso- 
ciation with  post-mortem  examination  of,  involved  tissues  by  expert  micro- 
scopists,  combined  with  laboratory  experimentation,  will  any  legitimate 
generalization  as  to  the  causation  of  peripheral  optic  neuritis  be  possible. 

No  sharp  divisions  can  be  given  as  to  the  age  of  the  neuritis  by  the 
apparent  grossness  of  objective  alteration.  Neither  can  any  decided  differ- 
ence between  the  ultimate  result  of  two  apparently  diverse  conditions  be 
vouchsafed  by  the  visible  results  alone.  So  much  must  be  taken  into  con- 
sideration besides  the  ophthalmoscopic  appearance,  so  many  of  the  finer  and 
almost  imperceptible  details  of  physical  change  seen  must  be  carefully  dif- 

1  Archiv  fur  Ophthalmologie,  vii.  2,  88. 

2  Intracranial  Tumors,  1888,  p.  67. 

8  Klinische  Monatsblatter,  1868,  S.  302. 
1  Leber,  Neuritis  Optica,  1887. 
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fereutiated  and  understood  by  the  ophthalmoscopist,  and  conditions  vary 
so  constantly  in  the  same  case,  that  numerous  examples  must  be  presented 
to  the  same  trained  eyes  before  adequate  data  of  sufficient  diagnostic  impor- 
tance and  prognostic  moment  can  be  given. 

Roughly,  a  type  may  be  made  from  which  all  manner  of  departure  must 
be  expected.  Thus,  for  example,  in  either  a  slight  attack  or  in  the  incip- 
iency  of  a  more  pronounced  one,  the  nerve-head  will  appear  somewhat  hazy ; 
the  scleral  ring  is  fainter  and  at  times  covered  with  a  coarse  thickening  of 
the  retinal  fibres,— this  latter  condition  being  more  pronounced  to  the  inner, 
upper,  and  lower  borders  of  the  nerve.  Ofttimes  the  retinal  arteries  will 
be  a  trifle  too  wavy,  and  possibly  almost  imperceptibly  contracted  near  the 
disk,  whilst  the  corresponding  veins  will  be  more  than  ordinarily  tortuous, 
and  will  carry  rather  darker  blood  than  usual. 

If  the  case  be  more  pronounced,  the  disk  will  be  actually  swollen  and 
pushed  forward  into  the  vitreous,  the  greatest  amount  of  swelling  being 
noticed  in  the  upper,  inner,  and  lower  portions  of  the  papilla ;  the  adjacent 
retinal  substance  will  be  prominent,  and  situated  upon  a  higher  level  than 
that  of  the  periphery  of  the  membrane ;  the  scleral  ring,  with  the  adjoining 
pigment-massings  so  commonly  seen  to  its  inner  and  outer  borders,  will  be 
absolutely  lost  to  view  beneath  the  swollen  substance ;  the  retinal  veins  will 
be  markedly  tortuous,  enlarged,  and  lost  to  view  at  many  points,  in  and 
just  beyond  their  passage  into  the  nerve ;  the  corresponding  arteries  will 
appear  greatly  contracted  whilst  dipping  in  and  out  of  the  swollen  tissues ; 
dark  venous  blood,  and  at  times  pallid  arterial  currents,  are  seen  in  the 
twisted  and  partially-blocked  blood-channels;  fine  striated  hemorrhages, 
fan-like  and  flame-shaped, — especially  at  the  bifurcation  of  the  retinal 
vessels, — eome  and  go,  whilst  small  vessels  which  remain  unapparent  in 
health  become  plainly  visible.  This  can  be  well  seen  in  the  accompany- 
ing phototypes,  reproduced  from  Gowers's  "  Ophthalmoscopy"  (2d  edition, 
p.  359). 

When  the  active  conditions  have  ceased,  the  involved  tissues  slowly 
pass  into  a  state  of  quiescence.  The  nerve-swelling  gradually  decreases, 
the  outer  or  temporal  borders  being  those  that  are  first  seen.  The  retinal 
prominence  lowers,  carrying  the  retinal  vessels  to  their  proper  levels.  The 
vessels  themselves  become  more  nearly  normal  in  appearance,  and  the  blood 
extravasations  slowly  fade  away.  This  can  be  plainly  seen  in  the  second 
picture  (foe.  oit).  Should,  however,  more  contraction  of  tissue  take  place,  the 
nerve-material  will  still  further  squeeze  the  retinal  circulation  in  its  grasp; 
the  retinal  vessels,  especially  the  arteries,  will  diminish  more  markedly,  the 
borders  of  the  disk  will  become  more  or  less  pronounced,  and  the  surface 
of  the  nerve  will  sink  into  irregular  mouldings.  The  third  sketch  (foe.  cit.) 
well  illustrates  this.  Should  the  case  still  progress,  the  changes  of  degen- 
eration will  become  more  and  more  manifest  to  the  ophthalmoscope,  until 
at  last,  in  not  a  few  cases,  so-called  "  total  atrophy"  will  take  place. 

As  has  been  abundantly  proved  by  most  competent  and  painstaking 
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Neuro-Rf.tinitis  of  Intracranial  Tumor.    (Gowers,  Medical  Ophthalmoscopy,  1882.) 
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Partial  Post-Neuritic  Atrophy.   (Gowers,  Med- 
ical Ophthalmoscopy,  1882.) 


Regressive  Neuro-Retinitis  of  Intracra- 
nial Tumor.  (Gowers,  Medical  Ophthalmos- 
copy, 1882.) 
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observers,  no  dependence  can  be  placed  upon  the  state  of  vision  as  an  exact 
index  of  the  amount  of  disturbance.  Berry,1  Bramwell,2  and  others  have 
all  reported  "  good,"  "  perfect,"  and  "  normal"  vision  in  cases  where  the 
ophthalmoscope  has  shown  intense  neuro-retinitis.  Hughlings  Jackson3 
has  seen  instances  where  momentary  attacks  of  blindness  have  been  as- 
serted,— these  most  probably  the  result  of  momentary  increases  of  pressure. 
During  the  course  of  a  neuritis  a  rapid  permanent  failure  of  sight  in  a  few 
hours'  time  has  even  been  noticed.  Mackenzie4  broadly  asserts  that  he 
"  would  go  so  far  as  to  say  that  in  the  practice  of  physicians  who  examine  all 
their  cases  with  the  ophthalmoscope,  whether  the  case  was  a  cerebral  one  or 
otherwise, — whether  there  were  or  were  not  ocular  symptoms, — in  at  least 
one-half,  if  not  more,  of  the  cases  in  which  optic  neuritis  was  discovered,  it 
would  be  found  unassociated  with  any  marked,  and  often  without  appre- 
ciable, defect  of  sight." 

As  an  example  of  one  of  the  more  constant  objective  symptoms  of  in- 
tracranial neoplasm,  optic  neuritis  becomes  one  of  the  most  valuable  and 
important  to  the  clinician.  Usually  unequally  bilateral,  it  is  almost  certain 
to  appear  in  some  stage  of  the  disease.  Taken  alone,  not  much  dependence 
can  be  placed  upon  it  as  a  localizing  symptom.  In  conjunction  with  other 
ocular  groupings  and  general  motor  and  sensory  disturbances,  it  becomes 
invaluable.5  Again,  we  must  remember  that,  as  Hughlings  Jackson  states,6 
"optic  neuritis  points  to  the  general  nature  of  the  local  disease,  not  to 
its  particular  nature."  It  indicates,  as  he  most  pertinently  says,  the  pres- 
ence of  a  "  foreign  body"  alone.  Moreover,  we  can  understand  that  the 
exact  position  of  the  mass  cannot  be  determined  from  this  symptom  alone, 
because,  as  we  well  know,  a  foreign  body,  rapidly  growing,  will  cause  both 
direct  and  indirect  pressure,  with  all  their  results,  no  matter  in  what  intra- 
cranial point  it  may  be  situated.  Certain  it  is  that  the  nearer  the  mass  is 
to  the  large  fluid  cavities  and  their  intercommunications,  the  more  certainly 
are  we  to  have  peripheral  expressions  of  mechanical  interference,  whilst 
the  less  removed  the  neoplasm  is  from  the  associated  intracranial  tissues  of 
the  second  nerve  and  its  internal  prolongation,  the  more  certainly  must 
we  expect  to  have  results  of  pressure  and  even  destructive  change :  thus, 
roughly,  cerebellar,  deeply-seated  cerebral  and  basilar  growths  seem  the 
most  prone  to  produce  optic  neuritis. 

The  fact  that  increased  intraocular  pressure  has  time  and  again  been 
shown  not  to  be  the  sole  cause  of  optic  neuritis  does  not  in  any  way  mili- 

1  Diseases  of  the  Eye,  1889,  p.  301. 

2  Intracranial  Tumors,  1888,  p.  38. 

3  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  i.  70. 
4 Ibid.,  i.  95. 

5  True  as  this  may  be  in  the  main,  it  is  equally  certain  that  cases  of  double  optic  neu- 
ritis in  association  with  other  seemingly  focal  symptoms  have  been  recorded  where  post- 
mortem examination  has  failed  to  reveal  any  gross  intracranial  lesion.  Fagge  furnishes  us 
with  a  most  instructive  example.     (See  Bramwell,  Intraocular  Tumors,  1888,  p  42.) 

6  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1881,  p.  82. 
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tate  against  these  views.  It  cannot  be  denied  that  in  some  cases  of 
neoplastic  formation  with  pronounced  destructive  changes  there  can  be  an 
actual  descent  of  the  inflammatory  material  along  the  tissues  of  the  nerve 
itself.  Travelling  by  means  of  the  meninges  along  the  arterioles,  and  at 
last  reaching  and  inflaming  the  optic-nerve  connective-tissue  material  itself, 
the  intraocular  expression  of  optic  neuritis  is  obtained.  Both  Brailey  and 
Edmunds  have  distinctly  proved  this.1  Still  further,  Edmunds 2  believes 
that  it  is  a  coexistent  basilar  meningitis  from  the  brain-tumor  which  plays 
the  rdle  of  causation  of  the  double  optic  neuritis  in  such  cases. 

Secondary  optic  atrophy  is  most  probably  produced  by  either  direct  or 
indirect  pressure  of  the  neoplastic  formation  upon  some  intracranial  portion 
of  the  optic  nerves  themselves,  or  their  prolongations  backward. 

Prognosis. — If  vision  be  momentarily  impaired,  as  we  sometimes  find, 
especially  in  the  so-called  "choked  disk"  variety  of  optic  neuritis,  the 
ultimate  visual  result  is  always  in  direct  relation  with  the  amount  of  in- 
flammatory tissue-change  or  degeneration,  which  lessens  physiological  action 
to  a  degree  in  proportion  with  the  amount  of  nerve-tissue  left  after  the 
primary  gain  from  the  original  amount  of  oedema  has  been  effected ;  that 
is,  there  is  a  marked  primaiy  loss  of  physical  action,  the  result  of  the 
initial  changes,  immediately  followed  by  a  gain  of  perception  dependent 
upon  the  amount  of  restoration  of  physiological  ability  of  the  diseased 
nerve-tissue.  Following  this  gain,  there  is  a  slowly-decreasing  vision,  the 
result  of  post-neuritic  change,  the  amount  of  the  final  sight  being  dependent 
upon  the  degree  of  consecutive  inflammation  or  degenerative  change.  Where 
the  neuritis  has  taken  place  without  previous  choking,  the  vision  gradually 
fades  from  the  beginning  without  any  intermediate  gain,  only  to  stop  at  a 
point  which  indicates  cessation  of  the  optic-nerve  change.  If  the  case  be  one 
of  simple  atrophy  (either  primary  or  secondary) 3  from  the  first,  the  gradual 
failure  of  vision  is  much  more  steady,  and,  as  a  rule,  more  pronounced. 

As  treatment  of  the  neoplasm  by  drugs  is  eminently  unsatisfactory, 
and  as  the  recent  advances  in  cerebral  localization  with  the  brilliant  results 
of  antiseptic  surgery  render  operative  procedure  for  the  removal  of  intra- 
cranial tumors  so  justifiable  in  many  of  the  cases  of  accessible  growths, 
careful  study  for  such  treatment  should  always  be  instituted.  If  syphilis 
be  the  suspected  source  of  the  growth,  a  proper  course  of  alteratives  with 
sarsaparilla,  as  Wood 4  suggests,  should  be  tried.  Should  the  mass  be  in- 
accessible, morphine  injections,  local  applications  of  cold,  as  recommended 
by  Bramwell,5  or  free  watery  purgation,  as  ppoken  favorably  of  by  the 

1  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1881,  p.  112 
et  seq. 

2  Ibid. 

s  For  definition  of  these  terras  see  page  128  et  seq.  of  vol.  ii.  of  Gowers's  Manual  of 
Diseases  of  the  Nervous  System,  1888. 

4  Pepper's  System  of  Medicine,  v.  117. 

6  Edinburgh  Medical  Journal,  1879,  p.  1073. 
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same  author,1  may  be  used.  Of  course,  local  treatment  of  the  optic 
neuritis  itself — one  of  the  effects — is  out  of  the  question. 

As  cerebral  abscess  is  generally  the  sequel  of  suppurative  processes 
about  the  bones  of  the  ear,  it  is  usually  situated,  as  shown  by  Barr,?  in  the 
temporo-sphenoidal  lobe  of  the  same  side.  Cases  of  traumatic  abscess,  acute 
localized  meningitis  with  pus-formation,  and  metastatic  abscesses  have  been 
reported  by  Harrison,3  Barker,4  and  Fraenkel.6  Extension  from  nasal  and 
orbital  disease  has  also  been  seen.  It  is  not  uninteresting,  therefore,  in  this 
connection,  to  note  Keen's  words:6  "The  presence  or  absence  of  choked 
disk  does  not  seem  to  be  pathognomonic,  as  it  is  sometimes  present  and 
sometimes  absent;  When  present,  even  if  bilateral,  it  is  almost  always 
more  marked  on  the  side  of  the  lesion,  though  this  is  sometimes  reversed." 
Thus  associated  with  ear-disease  it  at  times  affords  an  important  clue  to 
the  form  of  intracranial  lesion. 

Though  generally  a  disease  of  adolescence  and  early  adult  life,  yet  the 
proportion  of  occurrence  in  childhood  is  so  high  that  its  presence  should  be 
carefully  considered  in  every  case  of  neuro-retinitis  where  there  is  a  proba- 
bility of  intracranial  mischief.  It  is  certain  that  if  the  pus-formation  be 
rapid  and  extensive,  marked  pressure  will  soon  ensue,  and  give  rise  to  optic 
neuritis.  As  distinguished  from  that  of  tumor,  the  optic  neuritis  of  abscess 
is  usually  not  so  marked,  is  more  disposed  to  be  unilateral,  and  is,  as  a  rule, 
more  decided  in  its  onset.  When  the  abscess  is  situated  posteriorly,  the 
intraocular  symptoms  are  generally  wanting.  As  Keen  says  (supra), 
"  Optic  neuritis  is  not  frequent  in  cerebellar  abscess."  Pfliiger,7  however, 
has  seen  one  case  of  abscess  of  the  left  hemisphere  of  the  cerebellum  in 
which  double  optic  neuritis  with  both  optic  nerve  and  retinal  hehiorrhages 
existed. 

As  vascular  disease  productive  of  thinning  of  vessel-walls  is  almost  es- 
sentially a  disease  of  adult  life,  intracranial  aneurism  as  one  of  the  results  is 
almost  unique  in  children.  For  this  reason  intraocular  change  expressive 
of  the  condition  is  comparatively  unknown  and  seldom  recorded.  "  Prob- 
ably an  ophthalmoscopic  examination,"  as  Gowers  says,8  "would  have 
revealed  it  in  a  larger  proportion  of  cases."  Michel9  reports  a  double  optic 
neuritis  from  pressure  of  a  varix-like  aneurism  of  the  two  internal  carotids. 
Mitchell  gives 10  a  most  interesting  case  in  an  adult  of  an  aneurism  of  an 
anomalous  artery,  causing  antero-posterior  division  of  the  chiasm  of  the 

1  Edinburgh  Medical  Journal,  1877,  p.  688. 

2  British  Medical  Journal,  1887,  i.  723. 
8  Ibid.,  April  21,  1888. 

*  Ibid.,  April  14,  1888. 

5  Deutsche  Medicinische  Wochenschrift,  No.  18,  1887. 

6  Reference  Hand-Book  of  the  Medical  Sciences,  vol.  iii. 

7  Archiv  fur  Ophthalmologic,  1878,  ii.  171. 

8  A  Manual  of  Diseases  of  the  Nervous  System,  1888,  p.  497. 

9  Archiv  fiir  Ophthalmologic,  xxxiii.  2,  S.  22-5. 

10  Journal  of  Nervous  and  Mental  Diseases,  January,  1889. 
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optic  nerves  and  producing  bitemporal  hemianopsia.  The  eye-grounds, 
which  were  studied  by  Dr.  William  Thomson,  showed  "  no  changes  except 
at  each  papilla,  where  the  vessels  of  the  retina  appeared  perhaps  somewhat 
attenuated,  whilst  the  neuroglia,  especially  of  the  left  eye,  was  pale,  the 
poms  opticus  enlarged,  and  the  appearances  those  of  partial  atrophy. 
There  was  no  swelling  of  either  papilla,  nor  any  change  in  the  retina  that 
would  indicate  a  previously  '  choked  disk.' ' 

In  either  instance,  whether  the  case  be  one  of  actual  nerve-inflamma- 
tion, as  in  Michel's  case,  or  of  secondary  nerve-changes  from  pressure,  as 
in  Mitchell's  case,  increased  or  continued  growth  of  the  aneurismal  dila- 
tation must  produce  degenerative  changes  in  the  optic  nerve. 

The  prognosis  as  to  sight  is  truly  grave,  and  check  of  loss  of  visual 
power  can  only  be  expected  from  some  radical  surgical  or  manipulative 
procedure  addressed  to  the  main  vessel  or  trunk  itself. 

As  the  increase  of  the  secretion  of  the  choroid  plexus  in  the  lateral 
ventricles,  etc.,  taking  place  in  simple  interned  hydrocephalus,  becomes  very 
pronounced,  there  may  be  some  dilatation  in  the  calibre  of  the  retinal 
veins;  this,  however,  upon  account  of  the  comparative  elasticity  of  the 
bony  and  cartilaginous  structures  and  the  yielding  of  the  cranial  sutures  to 
internal  pressure,  is  quite  infrequent.  In  a  few  instances  atrophic  nerve- 
changes  have  taken  place  with  and  without  signs  of  previous  neuritis;  the 
latter  being  most  probably  dependent  upon  pressure  upon  the  internal  pro- 
longations of  the  optic  nerves  themselves.  In  an  acquired  case  in  a  three- 
and-a-half-year-old  boy  seen  with  Dr.  W.  W.  Keen,  the  writer  found  a 
slight  diminution  of  the  retinal  arteries  with  a  corresponding  enlargement 
of  the  retinal  veins ;  the  nerve-substance  being  entirely  too  gray  for  the 
age  of  the  patient.  In  this  case  there  were  no  gross  evidences  of  past  optic 
neuritis. 

Pachymeningitis,  either  external  or  internal,  is  so  excessively  rare  in 
children  that  no  unquestionable  case  of  consequent  optic-nerve  inflamma- 
tion, as  far  as  the  writer's  observation  goes,  is  on  record.  This  can  be  well 
understood  when  it  is  considered  that  small  localized  inflammations  of  the 
dura  mater  may  be  so  trifling  in  their  indirect  results  upon  contiguous  tissue, 
and  exert  such  a  minor  degree  of  increased  pressure,  that  neither  marked 
inflammatory  extension  nor  occlusion  of  outgoing  lymph-channels  by  patho- 
genic material  may  ever  take  place  during  the  course  of  the  disease.  If 
present,  it  is  probable  that  in  most  instances  it  has  been  caused  by  direct 
implication  of  the  optic  nerve  anterior  to  the  chiasm,  thus  giving  rise  to 
the  uniocular  form  of  intraocular  inflammation  or  degeneration.  In  associa- 
tion with  Dr.  Charles  H.  Burnett  the  writer  has  studied  one  such  probable 
case  in  an  adult.1 

In  heemtitoma  of  the  dura  mater,  its  occurrence  is  rather  more  often  noted, 
not  only  upon  account  of  the  slightly  greater  frequency  of  the  disease  in 
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childhood,  but  also  because  in  these  cases  there  is  more  changeability  in  the 
foreign  and  offending  material.  Optic  neuritis  may  thus  occur  early,  with 
the  appearance  of  other  acute  symptoms,  especially  if  the  formation  of  the 
clot  be  rapid  and  extensive. 

Acute  lepto-meningitis  of  all  forms,  which  is  so  common  in  children,  is 
more  prone  to  give  ophthalmoscopic  signs  of  its  presence  when  the  mem- 
brane is  inflamed  at  the  cerebral  base.  Its  form  of  optic-nerve  disturbance 
may  be  either  some  variety  of  descending  neuritis,  as  regarded  by  Von 
Graefe,  or  even  perineuritis,  as  has  been  described  by  both  Alt  and  Von 
Ziemssen,  though  so-called  "  papillitis"  has  been  seen  and  noted  by  compe- 
tent observers. 

As  distinguished  from  the  optic  neuritis  of  brain-tumor,  Bramwell1 
believes  that  "  the  papillitis  associated  with  tumor  is,  as  a  rule,  more  in- 
tense than  that  due  to  meningitis ;"  whilst  Hughlings  Jackson  thinks  that 
the  swelling  of  the  disk  in  tubercular  meningitis  is  slight  and  not  exten- 
sive, the  disk  appearing  succulent.  Gowers 2  says  that  the  swollen  nerve- 
head  is  paler  than  that  which  is  usually  found  in  similar  conditions.  In 
the  few  cases  observed  by  the  writer  the  optic  disk  appeared  somewhat 
swollen,  its  edges  were  hazy,  and  the  venous  engorgement  was  slight ;  the 
retinal  hemorrhages  ordinarily  seen  in  optic  neuritis  being  but  once  present. 
Occasionally,  whitish  areas  with  white  points  can  be  noticed  in  the  retina. 

In  the  tubercular  variety  (see  section  on  Tuberculosis)  aggregations  of 
tubers  may  be  observed  in  the  choroid.  With  the  exception  of  the  puru- 
lent type  of  meningeal  inflammation,  where  intraocular  evidences  of  thrombi 
and  emboli  may  appear  in  addition  to  the  neuritis,  this  form  of  the  disease 
is  most  apt  to  give  the  most  pronounced  picture  of  nerve-head  change ;  this, 
no  doubt,  being  in  a  measure  due  to  intracranial  aggregations  of  tubercles, 
which  thus  practically  form  tumors  themselves.  By  careful  and  periodical 
search,  Garlick3  ascertained  its  presence  in  twenty-one  out  of  twenty-six 
cases. 

It  is  probable  that  were  all  cases  of  meningitis  carefully  examined 
ophthalmoscopically  during  the  attack,  many  of  the  cases  coming  to  the 
ophthalmologist  later  in  life,  with  a  history  of  past  symptoms  of  cerebral 
disorder  and  consequent  defect  of  sight,  would  show  ophthalmoscopic 
signs  of  optic  neuritis.  In  the  chronic  form  of  the  disease  the  disks  may 
become  more  and  more  atrophic  after  each  subsequent  slight  exacerba- 
tion. In  this  case  the  value  of  the  symptom  is  very  great,  as  the  disease 
may  be  so  insidious,  and  its  general  symptoms  so  masked,  that  it  is  difficult 
to  obtain  any  certainty  as  to  the  correct  diagnosis.  If  the  child  be  old 
enough,  periodical  examination  of  vision  and  the  fundus  oculi,  with  careful 
perimetric  study,  should  be  made,  especially  if  any  vague  general  symptoms 
indicative  of  the  disorder  appear  from  time  to  time. 

'  Intracranial  Tumors,  1888,  p.  45. 

2  Medical  Ophthalmoscopy,  1882,  p.  150. 

3  Medico-Chirurgical  Transactions,  1879,  p.  411. 
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In  the  syphilitic  form,  more  especially  in  infants,  where  the  region  of  the 
posterior  fossa  is  invaded  and  internal  hydrocephalus  from  intraventricu- 
lar closure  takes  place,  ophthalmoscopic  signs  of  optic  neuritis  should  be 
searched  for  in  every  instance.  It  is  possible  that  Case  II.  of  Hutchinson's 
clinical  studies,  "  Amaurosis  with  White  Atrophy  of  the  Optic  Nerves  in 
Connection  with  Inherited  Syphilis,"1  belongs  to  this  category. 

In  the  epidemic  cerebrospinal  variety  of  meningitis,  optic  neuritis  appears 
late  in  the  disease  (about  the  fourth  day),  possibly  partly  owing  to  the  com- 
parative invulnerability  of  the  larger  nerve-bundles  to  either  peripheral 
neuritis2  or  descending  neuritis  itself.  After  the  primary  attack  of  in- 
flammation, the  nerve  rapidly  passes  into  a  state  of  consecutive  atrophy ; 
this  is  most  probably  due  to  the  passage  of  a  specific  form  of  blood-poison 
acting  so  as  to  produce  localized  inflammatory  reaction,  which  is  often  dis- 
tinctly proved  by  the  post-mortem  appearances  of  purulent  depositions  in 
the  uveal  tract  and  the  presence  of  thrombi  and  embolic  infarcts  in  the  veins 
of  the  retina.  Both  retinal  and  ciliary-body  inflammation  have  been  seen 
by  Oeller.3 

The  grave  form  of  the  disease,  where  ophthalmoscopic  changes  are  to  be 
expected,  is  so  rapid  in  its  termination,  and  the  patient  is  usually  so  restless, 
that  it  is  often  difficult,  even  when  the  pupils  become  dilated,  to  obtain  any 
satisfactory  view  of  the  fundus  oculi.  In  all  such  cases  some  mydriatic, 
such  as  homatropine  or  cocaine,  should  be  employed.  If  the  physician  be 
at  all  expert,  he  will  be  able  readily  to  examine  the  eye-ground  whilst  the 
patient  is  in  a  supine  position.4 

If  the  media  be  sufficiently  clear,  the  eye-ground  generally  gives  all  the 
conditions  of  the  lodgement  of  emboli  or  thrombi  to  a  greater  or  less  degree. 

In  spite  of  these  conditions,  cases  have  been  reported  where  useful  vision 
has  remained,  and  where  consecutive  atrophic  changes  have  stopped  suffi- 
ciently early  to  prevent  total  annihilation  of  sight. 

In  insolation,  or  thermic  fever,  while  meningitis  (even  in  the  young)  has 
been  brought  on  by  the  direct  action  of  heat  caused  by  paralysis  of  either 
the  heat-centres  or  the  vaso-motor  nerves  through  increased  stimulus  from 
exposure  of  the  body  to  increased  temperature,5  both  optic  neuritis  and  con- 
secutive atrophy  may  be  seen.  Hotz,6  who  reports  several  such  cases,  goes 
further  than  this,  in  asserting  that  choroiditis  of  exudative  type  has  been 
seen,  its  presence  being  due  to  extension  of  inflammatory  material  along  the 
optic-nerve  sheath.     As  Gowers,7  however,  says,  "  the  absence  of  choroiditis 


1  A  Clinical  Memoir  on  Certain  Diseases  of  the  Eye  and  Ear  consequent  on  Inherited 
Syphilis,  1863,  p.  164. 

2  See  article  by  Mills,  Medical  News,  March  3,  1888. 
8  Archiv  fur  Augenltrankheiten,  1878,  S.  357. 

4  See  Seguin  upon  this  subject,  Annual  of  the  Universal  Medical  Sciences,  1889,  ii.  59. 

5  See  Thermic  Eever,  or  Sunstroke,  by  H.  C.  Wood,  Jr.,  M.D.,  1872,  p.  102. 

6  American  Journal  of  the  Medical  Sciences,  July,  1879,  p.  105. 
'  Medical  Ophthalmoscopy,  1882,  p.  161. 
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in  other  cases  of  such  extension  renders  the  explanation  difficult  to  accept." 
Fortunately,  the  disease  is  very  rarely,  if  ever,  seen  in  children. 

Insvlar  sclerosis,  an  affection  of  every  age  of  life,  though  more  partic- 
ularly found  among  young  adults,  is  a  disease  which  is  very  apt  to  attack 
the  second  or  optic  nerve.  Here  we  should  expect  to  find  degrees  of  visual 
loss  of  power  in  exact  relationship  with  the  number  and  the  extent  of  the 
sclerotic  patches  in  the  sensory  portions  of  the  visual  apparatus.  Curiously, 
however,  as  Gowers 1  says,  "  the  nerve-fibres  passing  through  are  not  de- 
stroyed, their  axis  cylinders  persist,  and  retain  impaired  functional  power, 
although  their  medullary  sheath  may  disappear."  If  the  patch  be  situated 
far  back,  impairment  of  sight,  followed  by  secondary  changes  which  may 
become  visible  ophthalmoscopically,  can  take  place.  Should  the  islet  of 
sclerosis  be  near  the  ocular  globe,  inflammatory  signs  in  the  region  of  the 
disk  may  manifest  themselves.  Usually  both  nerves  are  affected,  though, 
as  a  rule,  they  are  disturbed  unevenly. 

As  nearly  fifty  per  cent,  of  the  cases  of  migraine,  or  hemicrania,  are 
found  during  the  period  of  adolescence,  and  as  its  subjective  ocular  symp- 
toms, which  are  so  numerous,  varied,  and  frequent,  simulate  those  of  serious 
organic  disease,  it  has  been  thought  well  to  give  them  in  some  detail. 
Temporary  hemianopsia  of  a  thin  fog-like  area  which  slowly  sweeps  across 
the  lateral  fields  of  vision,  dense  central  spots  which  extend  peripherally 
and  lose  their  central  density,  and  "  large  dim  specks  which  either  move  lat- 
erally or  diagonally," 2  generally  either  usher  in  the  visual  manifestations  or 
mark  the  termination  of  a  series  of  spectral  appearances.  At  times  there 
are  vague  impressions  of  moving  water,  or  the  appearance  as  if  "  the  air 
itself  were  somehow  visible,  being  composed  of  fine  luminous  grains  which 
do  not  obstruct  the  vision"  (loc.  cit).  If  the  hyperesthesia  occur  first, 
white  or  light  zigzags,  revolving  concentric  wheels,  changing  and  blending 
colors, — in  fact,  as  one  patient  says,  "all  manner  of  kaleidoscopic  forms 
and  colors  that  will  not  hold  long  enough  to  be  examined," — are  visible.3 

In  children  these  conditions  may  be  associated  with  considerable  rise  of 
temperature,  which,  upon  account  of  the  general  subjectiveness  of  the  symp- 
toms, may  ofttimes  mislead  one  in  the  proper  diagnosis  of  the  case,  and  tend 
apparently  to  increase  the  gravity  of  the  conditions. 


1  Medical  Ophthalmoscopy,  1882,  p.  168. 

2  Extract  from  the  notes  of  a  private  patient. 

3  This  patient  writes,  "  One  curious  thing,  a  sort  of  compensation  for  the  discomfort  of 
over-sensitiveness,  is  the  vivid  beauty  of  the  impression  made  by  colors  which  are  rather 
tame  to  a  healthy  eye.  Sometimes,  curling  up  in  a  certain  big  chair  after  dinner,  and  going 
off  in  a  five  minutes'  nap,  my  eyes  on  their  first  opening  see  in  certain  paintings  on  the 
wall  some  things  which  the  artist  probably  aimed  to  say,  but  which  do  not  always  show  ; 
something  in  the  first  glance  out  of  the  window :  harmonies  of  tints,  depths  and  perspec- 
tives in  the  lights  and  shadows,  as  if  we  had  caught  Nature  unawares  and  off  guard.  Even 
the  first  glimpse  under  such  conditions  of  the  gilt  lettering  on  some  books  on  the  shelves, 
some  of  them  pretty  shabby,  too,  affects  one  with  a  positive  thrill  of  pleasure  at  their 
beauty." 
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These,  which  are  but  a  part  of  sensory  disturbances,  may  at  times  be 
associated  with  motor  derangements  about  the  eye. 

One  peculiarity  seen  in  a  case  of  the  writer's  was  that  the  intensity  of 
the  coloration  of  the  spectra  decreased  and  their  character  changed  as  the 
attacks  became  less  frequent  and  less  intense  :  the  colors  became  less  vivid, 
and  changed  to  those  which  are  ordinarily  seen  with*  less  peripheral  or 
external  stimuli ; 1  the  forms  became  less  pronounced,  and  the  blind  spots 
and  blind  areas  less  troublesome. 

Be  the  pathology  what  it  may,  though  most  probably  some  change  di- 
rectly or  indirectly  connected  with  cortex  irritation  and  disturbance,  it  is 
possible  that  even  here  visible  retinal  changes  may  exist  which  are  so  slight, 
and  so  masked  by  ametropic  and  other  local  conditions,  that  no  character- 
istic eye-ground  expressive  of  the  disturbance  can  be  noted.  As  the  case 
advances,  however,  and  may  pass  through  the  stage  of  chorea  (?)  into  epi- 
lepsy (?),  the  fundus  oculi  changes  may  become  more  and  more  marked, 
until  at  last  the  peculiarities  of  retinal  fibre  thickening  with  slight  peri- 
vasculitis, vessel  tortuosity,  and  incipient  red-gray  degeneration  are  finally 
established  as  the  visible  results  of  a  process  which  has  been  taking  place 
within  the  intracranial  substance,  and  which  may  be  readily  seen  post 
mortem  by  careful  examination  with  the  microscope.2 

Stanford  Morton 3  makes  the  curious  observation  of  apparent  obstruc- 
tion of  retinal  circulation  in  the  right  eye  of  a  young  woman  of  twenty 
years  who  was  suffering  from  migraine.  No  evidence  of  cardiac  lesion  was 
obtainable,  though  the  patient  had  had  chorea  for  several  years.  No  men- 
tion is  made  of  the  existence  of  rheumatism. 

Chorea. — In  ordinary  cases  of  chorea  during  childhood,  fundus  lesions 
have  been  generally  regarded  as  negative :  thus,  Gowers 4  emphatically 
says,  after  describing  three  complicated  cases  whei*e  slight  optic  neuritis 
existed,  "  During  the  last  twelve  years  I  have  examined  with  the  ophthal- 
moscope a  large  number  of  cases  of  chorea,  but  have  met  with  morbid 
changes  in  no  other  instance," 5  and  De  Schweinitz  in  a  later  communica- 

1  In  this  connection,  though  not  exactly  akin,  it  is  of  extreme  interest  to  note  the 
changes  of  color  seen  by  Dr.  S.  Weir  Mitchell's  patient  (quoted  in  Dr.  Edward  H.  Clarke's 
unfinished  essay,  "Visions:  A  Study  of  False  Sight  (Pseudopia),"  1878,  p.  246),  who 
during  a  severe  illness  had  a  series  of  "  visions."  "  Bright  green"  changed  to  "  brown," 
and  "  vivid  red"  became  "  black,"  as  her  general  symptoms  subsided. 

*  Philadelphia  Medical  Times,  February  5,  1887. 

3  Ophthalmic  Review,  March,  1890.  *  Medical  Ophthalmoscopy,  1882,  p.  172. 

5  On  page  558  of  his  "  Manual  of  Diseases  of  the  Nervous  System,"  1888,  he  uses  these 
words :  "  In  most  cases  of  chorea  the  ophthalmoscopic  appearances  are  those  of  health.  In 
a  few  there  is  optic  neuritis,  usually  slight  in  degree,  just  enough  to  be  unequivocal.  It 
passes  away  when  the  chorea  is  over.  In  only  one  case  have  I  seen  considerable  neuritis, 
comparable  to  that  seen  in  a  case  of  tumor :  the  inflammation  passed  entirely  away  with 
the  chorea.  It  is  probable  that  the  neuritis  is  related  to  the  cause  of  the  chorea  rather  than 
directly  to  the  morbid  process  in  the  brain.  Many  of  the  patients  had  considerable  hyper- 
metropia,  and  it  is  known  that  this  condition  disposes  to  slight  neuritic  changes  in  the 
disks,  and  may  aid  other  influences  in  leading  to  the  change." 
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tion 1  presents  the  following  as  one  of  his  conclusions  :  "  Embolism,  atrophy 
of  the  disk,  and  optic  neuritis  may  occur  during  or  after  attacks  of  chorea, 
but  appearances  in  the  fundus  oculi  characteristic  of  the  disease  have  not 
been  found." 

That  these  conclusions  are  true  there  can  be  no  doubt,  but  curiously, 
in  addition,  in  several  cases  where,  through  the  kindness  of  Dr.  Wharton 
Sinkler  and'  others,  the  writer  had  opportunity  afforded  him  to  study  the 
eye-grounds  of  such  cases,  the  fundus  in  nearly  every  instance  examined 
presented  an  appearance  simulating,  though  to  a  minor  degree,  that  seen 
in  the  eye-ground  of  children  of  the  same  age  who  were  suffering  from 
epileptic  seizures,  these  fundus-changes  being  associated  with  a  doubtful 
blood-pallor,  and  seemingly  so  pronounced  and  fixed,  even  after  correction 
of  refraction-error,  as  not  to  be  wholly  explained  by  any  existent  ame- 
tropia. This  coincidence,  for  at  present  it  must  be  so  considered  (since 
insufficient  material  has  as  yet  been  seen  from  which  to  draw  any  positive 
conclusion),  confirms  the  writer  in  the  belief  in  the  close  relationship — if 
he  may  so  term  it — between  migraine,  chorea,  epilepsy,  and  general  paralysis 
of  the  insane  (temporary  and  permanent  cortex  irritation,  disintegration, 
and  death). 

Another  curious  fact  in  these  cases,  not  exactly  appropriate  here,  but 
which  the  writer  intends  to  explain  more  fully  in  a  more  suitable  place, 
is  a  decided  clonicism  of  the  ciliary  muscle  in  a  few  cases,  giving  rise  to 
apparent  momentary  increases  of  refraction.2 

The  two  cases  of  embolus  of  the  central  artery  of  the  retina  seen  by 
Swanzy 3  and  Foerster  (quoted  by  Gowers 4)  can  be  possibly  explained  upon 
the  supposition  of  cardiac  disease,  which  has  been  found  to  be  so  prevalent 
in  such  cases.     Sym's  case 6  probably  belongs  in  this  category. 

For  the  relief  of  any  eye-strain  we  should  see  that  every  ametropic  child 
has  its  refraction-error  thoroughly  corrected  by  the  use  of  a  mydriatic, 
taking  care  to  know  that  both  the  lenses  and  their  mountings  are  properly 
and  carefully  readjusted  every  few  months.  The  Weir  Mitchell  plan  of 
rest-cure  may  be  made  of  great  use  in  these  cases,  together  with  short 
seances  of  judicious  movements  "  slowly  done  with  force  and  completely 
finished"  as  suggested  by  Seguin.6 

In  spite  of  Gowers's  belief7  that  "  the  appearance  of  the  fundus  oculi 
between  the  paroxysms  is,  as  a  rule,  normal" 8  in  epilepsy,  yet  it  is  absolutely 

1  New  York  Medical  Journal,  June  23,  1888. 

2  Momentary  lessening  of  hypermetropia,  reversal  into  myopia,  and  increases  of 
myopia,  through  all  grades  and  amounts  of  astigmatism. 

3  Royal  London  Ophthalmic  Hospital  Reports,  viii.  181. 
*  Medical  Ophthalmoscopy,  1882,  p.  171. 

5  Edinburgh  Medical  Journal,  March,  1888. 
8  New  York  Medical  Journal,  April  5,  1890. 

7  Medical  Ophthalmoscopy,  1882,  p.  172. 

8  Further  on  in  the  text,  the  author  modifies  this  statement  by  the  following  words: 
"The  only  deviation  from  the  normal  state  of  the  fundus  which  has  seemed  to  me  frequent 
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certain  that  if  a,  series  of  careful  observations  be  made  in  any  variety  of 
this  disease,  a  type  of  eye-ground  will  soon  manifest  itself  to  the  observer, 
this  being  the  more  pronounced  in  those  cases  where  the  seizures  have  taken 
place  over  a  long  period.  Not  only  has  the  peculiar  condition  been  found 
among  adults,  but  it  is  plainly  manifest  in  younger  subjects.1 

The  nerve-head  appears  dull  red-gray,  whilst  its  edges  are  hazy  and 
hidden  above  and  below  by  a  fine  (sometimes  coarse)  retinal  striation  which 
extends  far  out  into  the  periphery  of  the  fundus.  Both  the  arteries  and  the 
veins  of  the  retina  are  tortuous  and  a  trifle  large  in  size,  whilst  the  vessel- 
walls  appear  thickened.  The  choroid  itself  seems  somewhat  disturbed. 
This  picture  is  so  constant  in  varying  degrees,  and  is  seemingly  so  uni- 
formly in  direct  relation  with  the  gravity  and  the  number  of  the  paroxysms, 
that  it  can  be  only  considered  as  the  visible  ophthalmoscopic  result  of  a 
similar  condition  in  the  related  cerebral  cortex,  which  may  be  seen  post 
mortem  in  these  subjects  by  careful  study  with  the  microscope.2  Knies3 
has  since  found  identical  changes  in  the  retina  and  optic  nerve.  As  most 
of  these  cases  were  idiopathic  in  type  where  post-mortem  examination  failed 
to  reveal  any  gross  macroscopic  lesion  of  either  the  intracranial  or  the 
ocular  contents,  but  where  the  microscope  showed  signs  of  cortex  irritation 
and  inflammation,  with  similar  changes  in  the  retina,  it  must  be  conceded 
that  the  slight  and  easily-overlooked  intraocular  expressions  noted  bore  no 
relation  whatever  to  the  sequelse  of  old  syphilis,  such  as  choroiditis,  chorio- 
retinitis, etc.,  or  to  the  results  of  coarse  organic  lesion  of  the  brain,  such  as 
neuro-retinitis,  retinal  hemorrhage,  etc. 

Moreover,  Norris 4  says,  "  In  several  of  the  chronic  cases  which  the 
writer  has  had  an  opportunity  of  examining,  there  has  been  a  low  grade  of 
atrophy  of  the  disks,  with  concentric  limitation  of  the  field  of  vision."  In 
confirmation  of  this  latter  statement,  the  present  writer,  in  an  analysis  of 
the  ocular  symptoms  obtainable  in  epilepsy  in  the  male  adult,5  has  found  the 
visual  fields  for  form  and  color  reduced  to  from  one-third  to  one-twentieth 
of  normal  areas.  Both  Allbutt  and  Bouchut  hold  that  the  disks  appear 
congested  during  the  "  interparoxysmal  state."  Kostl  and  Memetschek's 
assertion 6  of  the  comparative  frequency  of  spontaneous  venous  pulsation 

is  an  unusual  equality  in  size  of  the  retinal  arteries  and  veins.  The  latter  are  not,  as  a 
rule,  larger  than  normal,  and  the  arteries  appear  as  if  large  from  a  lax  state  of  wall." 

1  Through  the  kindness  of  Drs.  Isaac  N.  Kerlin  and  A.  W.  Wilmarth,  the  present 
writer  has  been  enabled  for  the  past  two  years  to  engage  in  studies  upon  this  and  kindred 
subjects  at  the  Pennsylvania  Institution  for  Feeble-Minded  Children  at  Elwyn,  Pennsyl- 
vania. As  soon  as  the  records  are  sufficiently  complete  for  proper  generalization  they  will 
be  published. 

2  See  Second  Annual  Report  of  the  Pathological  Department  of  the  State  Hospital  for 
the  Insane  for  the  South-eastern  District  of  Pennsylvania,  by  Drs.  Francis  X.  Dercum  and 
Ida  V.  Reel.     Published  in  Seventh  Annual  Report  of  the  Hospital,  1886. 

3  La  Semaine  Medicale,  June  13,  1888. 
*  Pepper's  System  of  Medicine,  vol.  iv. 

5  Philadelphia  Medical  Times,  February  5,  1887. 

6  Prager  Vierteljahrschrift,  SS.  106  u.  107. 
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has  not  been  substantiated  by  so  careful  an  observer  as  Gofers ;l  it  is  like- 
wise certain  that  in  a  large  number  of  notings  of  cases  which  have  been 
zealously  and  painstakingly  studied  by  the  present  writer  there  cannot  be 
found  a  single  record  of  such  a  symptom. 

During  the  convulsive  seizure,  ophthalmoscopic  examination  is  so  diffi- 
cult that  diverse  opinions  have  been  sedulously  contended  for  by  various 
observers.  Pallor  has  been  the  most  frequent,  as  noted  by  Hughlings 
Jackson,2  Schreiber,3  and  Arlidge,4  whilst  both  congestion  and  pallor  have 
been  recognized  by  Allbutt.5  In  the  tonic  stage  of  the  paroxysm  Gowers " 
has  noticed  increase  in  both  size  and  darkness  of  the  retinal  veins.  In  one 
case  seen  by  the  present  writer,  where  a  convulsive  seizure  ensued  during 
the  time  that  the  eye-ground  of  an  epileptic  patient  was  being  studied  by 
the  direct  method,  an  imperfect  view  of  the  fundus  oculi  was  obtained 
during  the  cyanotic  stage,  which  not  only  revealed  a  questionable  increase 
in  size  of  the  retinal  vessels,  but  also  gave  a  doubtful  enlargement  of 
the  size  of  the  entire  details  of  the  fundus ;  this,  if  correct,  may  be  at- 
tributed to  a  possible  tonic  contraction  of  the  ciliary  muscle  during  the 
general  tonic  spasm,  which  produced  a  temporary  increase  in  the  convexity 
of  the  crystalline  lens,  with  apparent  enlargement  of  the  ophthalmoscopic 
image, — a  solution  of  a  problem  akin  in  a  measure,  though  probably  more 
plausible,  to  that  suggested  by  Knies7  to  explain  the  apparent  change  in  the 
size  of  the  retinal  vessels.8  Finkelstein,9  who  has  studied  the  fields  of 
vision  immediately  following  epileptic  seizures,  has  found  some  very  curious 
and  interesting  temporary  changes  in  order,  size,  and  perversion,  and  believes 
that  these  peculiarities,  in  association  with  some  similar  conditions  of  ordi- 
nary color-perception,  may  prove  of  value  in  the  differential  diagnosis  of 
true  and  simulated  epilepsy. 

The  eye-grounds  in  idiocy,  which  are  now  being  studied  by  the  writer, 
have  in  a  considerable  number  of  instances  given  characteristic  congenital 
anomalies  with  pictures  of  products  of  inflammatory  change. 

The  mental  grade  of  imbecility — i.e.,  the  ability  of  the  subject  to  make 
continued  use  of  the  eyes  for  prolonged  near  work — seems  to  bear  greatly 
upon  the  condition  or  appearance  of  the  fundus  oculi.  In  the  lower  grades, 
where  mentality  is  of  such  a  character  that  the  eyes  are  seldom,  if  ever, 
used,  the  fundus  in  most  instances  fails  to  present  those  changes,  such  as 
"  dirty  red-gray  appearance  of  the  optic  disk  ;  irregularity  of  physiological 
excavation;    non-visibility  of  the  superior  and  inferior  portions    of  the 

1  Medical  Ophthalmoscopy,  1882,  p.  173. 

2  Lancet,  February  17,  1874. 

3  Ueber  Veranderungen  des  Augenhintergrundes,  1878. 
1  "West  Biding  Asylum  Reports,  i. 

5  On  the  Use  of  the  Ophthalmoscope,  1871. 

«  Medical  Ophthalmoscopy,  1882,  p.  173. 
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scleral  ring  •  absorbing  conuses  in  all  of  their  varieties;  increase  in  density 
and  thickening  of  the  retinal  fibres;  opacities  of  the  vascular  lymph- 
sheaths  •  disturbed  states  of  the  choroid  ;  and  gross  errors  in  astigmatism, 
with  changes  in  indices  of  refraction,"1  which  are  so  ordinarily  found  in  the 
abused  eye  of  the  mentally  healthy  at  the  same  age.2 

The  case  is  far  different  when  the  little  patient  has  been  placed  in  the 
highest  grade  of  school  training.  Here  not  only  do  we  see  the  abused 
tissues  of  the  overused  eye  of  childhood,  but  we  find  that  the  changes  in 
refraction-error,  with  all  the  consequent  fundus  peculiarities,  are  much  more 
prevalent  and  pronounced  than  among  the  mentally  healthy  placed  under 
the  same  condition  of  school  hygiene. 

Spinal  Cord  and  Coverings.— Contrary  to  common  belief,  acute  inflam- 
mation of  the  spinal  cord  proper  (myelitis)  has  most  certainly  at  times  eye- 
ground  symptoms  associated  with  it.  Noyes 3  gives  a  remarkable  instance 
in  a  young  man.  Steffan,4  Erb,5  Chisolm,  and  Seguin  have  all  seen  cases. 
The  intraocular  symptoms  are  described  as  low-grade  optic  neuritis,  asso- 
ciated with  all  degrees  of  lowering  of  central  vision  and  decided  though 
changeable  diminution  in  the  visual  fields. 

Sharkey  and  Lawford 6  add  a  case  of  acute  optic  neuritis  with  acute  in- 
flammation of  the  spinal  cord.  Their  case  (in  a  seventeen-year-old  girl), 
which  happily  embraced  both  an  extended  clinical  history  and  a  most  care- 
ful study  with  the  microscope  of  the  involved  tissues,  showed  intense  in- 
flammation of  the  optic  disks,  nerves,  and  chiasma,  with  a  less  involvement 
of  .the  tracts,  whilst  the  adjacent  meninges  gave  slight  evidences  of  inflam- 
matory change. 

According  to  some  observers,  spinal  concussion  has  been  productive 
of  failure  of  vision.  Allbutt,7  who  believes  in  an  association  between  the 
two  conditions,  attributes  the  fundus-lesions  to  the  effects  of  meningeal 
disturbance.  Noyes8  relates  a  case  in  an  adult,  where,  after  the  receipt 
of  a  sudden  and  severe  blow  upon  the  lower  end  of  the  spine  causing 
intense  pain  at  the  base  of  the  skull  and  along  the  spine,  there  were  de- 
fective vision  and  contracted  fields.  Ophthalmoscopically,  "  there  was  ex- 
treme hyperemia  of  the  optic  disk  both  in  the  large  and  small  vessels.'' 
He  believes  that  a  paralysis  of  the  fibres  of  the  sympathetic  might  well  be 
assumed  as  the  cause  of  the  vascular  dilatation.  Erichsen 9  asserts  that  in 
the  vast  majority  of  cases  unattended  by  fracture  or  dislocation  there  was 
distinct  evidence  of  visual  impairment.     Examination  of  his  cases  shows 
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3  Archives  of  Ophthalmology,  1880,  ii.  199. 

4  Sitzungsbericht  der  Heidelberg.  Ophthalmologischer  Gesellschaft,  1879. 
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9  On  Railway  and  Other  Injuries  of  the  Nervous  System,  1875. 
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that  vision  was  impaired  in  about  one-seventh  of  the  total  number.  Neces- 
sarily this  proportion  must  be  accepted  cum  grano  sails,  upon  account  of  the 
omission  of  careful  ophthalmic  examination  in  the  greater  number  of  his 
recorded  and  quoted  instances. 

The  symptoms  generally  complained  of  are  a  species  of  hemeralopia, 
muscular  asthenopia  and  insufficiency,  and  double  sight,  followed  by  muses 
volitantes  and  colored  vision.  Conjunctival  congestion  has  also  been  noted. 
As  all  these  conditions  are  subjective,  care  must  be  taken  to  ascertain  that 
there  is  no  malingering,  especially  in  cases  of  young  hysterical  persons. 
Careful  tests  for  all  manner  of  deception,  with  close  examination  and  con- 
sideration of  every  related  ophthalmic  symptom,  should  be  made  before  any 
opinion  is  given  as  to  the  relation  of  doubtful  cause  and  apparent  effect. 
(See  section  on  malingering.)  Thorburn,1  after  a  comparison  of  some  fresh 
■  investigations  with  the  past  conclusions  of  others,  says,  "  From  the  above 
summary  we  are  led  to  the  conclusion  that  the  occurrence  of  optic  neuritis 
is  extremely  rare  in  the  cases  formerly  described  as  concussion  of  the  spine, 
and  that  even  when  present  there  is  no  indication  whatever  that  it  bears 
any  relationship  to  a  lesion  of  the  spinal  cord."  He  has  no  faith 2  in  the 
association  of  the  intraocular  disease  with  a  doubtful  spinal  traumatism 
in  Thorowgood's  observation,3  where  "  choked  disks"  appeared  in  a  young 
healthy  girl  twelve  years  of  age,  one  month  after  a  blow  received  upon  the 
lower  part  of  the  back.4 

Philip  C.  Knapp 5  has  written  a  most  careful  paper  upon  the  whole 
subject. 

The  pathology  and  etiology  of  Friedreich's  ataxia  are  still  obscure. 
According  to  Friedreich,6  Mobius,7  Grasset,8  and  others,  it  is  merely  a  species 
of  tabes  dorsalis  caused  by  primary  degeneration  of  the  posterior  columns 
of  the  cord  with  secondary  meningitis.  Bourneville 9  and  Eoss,lu  however, 
associate  it  with  insular  sclerosis,  whilst  Gowers  u  finds  a  correlation  between 
it  and  ataxic  paraplegia. 

In  this  probably  the  only  ordinary  form  of  tabes  dorsalis  seen  in  child- 
hood,12 intraocular  signs  of  sensory  disturbance  have,  according  to  the  most 

1  A  Contribution  to  the  Surgery  of  the  Spinal  Cord,  1889,  p.  182. 

2  Op.  cit.,  p.  178. 

3  Transactions  of  the  Clinical  Society  of  London,  1875,  p.  80. 

*  Could  disturbed  menstrual  function  have  been  a  factor  in  the  production  of  the  optic- 
nerve  change  ? 

5  Boston  Medical  and  Surgical  Journal,  November,  1888. 

6  Virchow's  Archiv,  1888,  xxvi. 

7  Schmidt's  Jahrbucher,  1884. 

8  Traite  pratique  des  Maladies  du  Systeme  nerveux,  1881. 

9  Nouvelle  Etude  sur  quelques  Points  de  la  Sclerose  en  Plaques  disseminees,  1869. 

10  Hand-Book  of  the  Diseases  of  the  Nervous  System,  1885,  p.  527. 

11  A  Manual  of  Diseases  of  the  Nervous  System,  1886. 

12  As  an  exception  to  this  rule,  see  ease  at  ten  years  of  age  by  Eulenberg  (Ross,  Diseases 
of  the  Nervous  System,  p.  213).  Another,  from  Erb's  practice  (Ziemssen's  Cyclopaedia,  xiii. 
524),  is  quoted  by  Sinkler  (Medical  News,  July  4,  1885). 
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careful  analyses  of  recorded  cases  by  Griffith,1  been  very  rarely  seen,  if  at 
all.  Out  of  one  hundred  and  forty-three  cases,  he  found  ophthalmoscopic 
examination  noted  in  thirty-eight  instances,  and  in  none  of  these  were  there 
any  changes  of  importance  except  in  Power's  cases,2  in  which  the  disks 
were  rather  white,  and  in  one  of  Seguin's,3  in  which  there  was  "partial 
atrophy  of  both  optic  nerves."  Continuing,  he  says,  "The  condition  of 
the  color-fields  might  prove  of  interest  in  showing  the  possible  relation  of 
the  disease  to  locomotor  ataxia.  Very  little  has  been  done  in  this  direc- 
tion, though  Oliver  made  a  careful  examination  of  one  of  Sinkler's  cases4 
and'found  narrowed  fields,  leading  him  to  believe  that  there  existed  ocular 
changes  allied  to  those  of  tabes."  In  this  instance,  which  was  most 
carefully  studied,  the  writer  found  incipient  optic-nerve  degeneration,  as 
evidenced  by  the  ophthalmoscope  and  shown  by  slight  subnormal  color- 
perception  for  green,  with  marked  contraction  of  the  visual  fields,  more 
pronounced  on  the  left  side.  These  sensory  changes  in  association  with  a 
pronounced  horizontal  nystagmus  induced  him  to  conclude  that  he  was 
dealing  with  ocular  conditions  which  were  related  to  some  peculiar  form  of 
locomotor  ataxia. 

Through  the  kindness  of  Dr.  J.  P.  Crozer  Griffith,  and  with  the  assist- 
ance of  Dr.  H.  W.  Cattell,  the  writer  has  been  able  to  study  the  ocular 
conditions  of  two  of  the  personal  cases  mentioned  in  Dr.  Griffith's  "Contri- 
bution to  the  Study  of  Friedreich's  Ataxia"  (supra).  In  the  case  S.  J.  he 
was  enabled  to  verify  Dr.  Turnbull's  original  statement,  "  The  result  of  the 
ophthalmoscopic  examination  of  the  eye-ground  .  .  .  was  entirely  negative." 
In  the  third  case  (Annie  C),  where  Dr.  Turnbull  two  years  previously  had 
reported  "  ischsemia  of  the  retina  and  venous  pulsation  in  both  eyes,  but  no 
other  alteration  of  the  eye-grounds,"  there  was  decidedly  less  capillarity  to 
the  temporal  portions  of  the  optic-nerve  substance,  though  the  disks  ap- 
peared otherwise  healthy  ;  this  loss  of  capillarity  being  more  pronounced  in 
the  left  eye.  Vision  with  the  right  eye  was  reduced  to  two-thirds  of  nor- 
mal, whilst  that  with  the  left  eye  was  but  one-third  of  normal.  Fields  of 
vision  for  form  were  contracted  to  one-fifth  (right)  and  one-sixth  (left)  re- 
spectively ;  there  being  a  series  of  indentations  in  the  periphery  of  the  color 
areas,  especially  down  and  in.  Tension  was  normal  in  each  eye.  Media 
were  clear. 

It  would  be  both  interesting  and  instructive  to  have  a  careful  ophthal- 
moscopic record  with  a  painstaking  perimetric  examination  made  in  every 
case  falling  under  observation,  so  that  if  the  optic-nerve  changes  be  constant 
they  may  be  included  in  the  symptomatology  of  the  disease. 


1  Transactions  of  the  College  of  Physicians  of  Philadelphia,  February  1,  1888. 

2  St.  Bartholomew's  Hospital  Reports,  1882,  p.  305. 

3  New  York  Medical  Record,  March  13,  1885,  and  British  Medical  and  Surgical  Jour- 
nal, October  15,  1885. 

i  Philadelphia  Medical  News,  July  4,  1885. 
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In  lateral  sclerosis  ophthalmoscopic  changes  are  said  by  Gowers '  to  be 
very  rare.  He  nevertheless  notes  an  instance  of  repeated  transient  attacks 
of  amblyopia  followed  by  optic-nerve  atrophy;  the  symptoms  appearing  in 
an  adult  male  whom  he  supposed  to  be  suffering  from  the  disease.  In  a 
nineteen-year-old  girl  seen  by  the  writer  through  the  courtesy  of  Dr.  G.  Bet- 
ton  Massey,  repeated  ophthalmoscopic  examination  extending  over  several 
years  showed  that  the  right  optic  nerve  continued  slightly  the  healthier  in 
appearance1  and  gave  somewhat  better  visual  results  through  the  entire 
period;  though  the  visual  acuity,  color-perception,  and  visual  fields  of  the 
left  eye  were  always  but  slightly  below  normal. 

Unclassified  Neuroses.— As  hereditary  optic-nerve  atrophy  is  significant 
of  a  form  of  lesion  which  most  certainly  appears  to  be  associated  with 
heredity,  there  can  be  no  doubt  of  the  correctness  of  the  use  of  the  term 
in  this  connection.     As  early  as  1817  it  was  recognized  by  Beer,2  who  gave 
a  detailed  account  of  three  generations  in  whom  the  females  became  blind 
about  the  time  of  menopause,  and  where,  curiously,  the  brunettes  of  the 
family  were  those  affected.     Travers3  instances  another  series  in  two  gener- 
ations, whilst  Sedgwick4  gives  a  most  peculiar  family  grouping,  where 
the  blindness  appeared  at  sixty  in  the  father  and  where  the  sons  became 
successively  earlier  and  earlier  affected.     Habershon5  gives  an  exhaustive 
account  of  the  literature  and  a  resume"  of  a  large  number  of  personal  in- 
stances.   Four  generations  of  the  disease  are  noted  by  Has  well.6    Wardrop7 
says  that  he  has  "known  several  instances  of  this  kind."    Weller8  cites  an 
interesting  example  where  an  autopsy  showed  that  the  "  medullary  mat- 
ter of  [the  optic]  nerves  had  been  completely  removed."     Thomsen's  9  case, 
which  developed  melancholia  later  in  life,  is  interesting  by  reason  of  a  sup- 
posed seventeen  years'  remission.    Jacobson10  attempts  to  explain  the  condi- 
tion in  a  child  born  of  a  seemingly  normal-eyed  mother,  as  dependent  upon 
an  intra-uterine  pathological  process  that  had  disturbed  the  already  fin- 
ished optic  nerve.     Leber  (he.  eit.),  who  has  given  us  a  systematic  study  of 
the  whole  question,  believes  that  a  peculiar  neuropathic  tendency,  such  as 
neuralgias,  dizziness,  anaesthesias,  and  even  epileptiform  seizures,  exists  in 
all  these  cases.     He  thinks  that  it  generally  manifests  itself  a  short  time 
after'  adolescence,  though  it  has  been  observed  quite  early  in  life.     Con- 
sanguinity does  not  seem  necessary,  and  in  fact  it  is  not  usually  found. 


1  Medical  Ophthalmoscopy,  1882,  p.  168. 

2  Lehre  von  den  Augenkrankheiten,  etc.,  1817,  ii.  442. 

3  See  Leber's  paper,  Archiv  fur  Ophthalmologic,  xvii.  2,  S.  249. 
1  Medical  Times  and  Gazette,  March  22,  1862. 

5  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  viii.  190. 

6  British  Medical  Journal,  December  3,  1887. 

7  Essays  on  the  Morbid  Anatomy  of  the  Human  Eye,  1818,  ii.  189. 

8  Manual  of  the  Diseases  of  the  Human  Eye,  1821,  ii.  79. 

9  Munchener  Medicinische  Wochenschrift,  March  27,  1888. 

10  Centralblatt  fur  praktische  Augenheilkunde,  December,  1887. 
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Norris1  has  had  the  rare  opportunity  of  making  a  most  careful  ophthalmo- 
scopic study  of  seven  cases  (four  boys  and  three  girls),  the  children  of 
an  unaffected  mother  who  was  the  sister  of  two,  affected  brothers  and  one 
unaffected  sister,  the  grandmother  of  this  generation  being  affected.  His 
youngest  case  appeared  in  a  seven-year-old  boy ;  the  tendency,  as  shown 
in  Sedgwick's  series,  being  that  the  younger  children  should  be  attacked 
the  earliest. 

Most  writers  look  upon  the  disease  as  one  manifesting  itself  about  the 
time  of  puberty,  whilst  others  have  failed  to  recognize  it  until  later  in  life. 
Littell 2  notes  an  instance  where  "  four  or  five  children  in  one  family  were 
born  blind,  the  parents  themselves  enjoying  perfect  vision." 

The  subjective  symptoms  are  quite  characteristic :  more  or  less  frontal 
headache ;  dizziness ;  attacks  of  "  fogging  of  vision"  during  perspiration, 
without  watering  of  the  eyes ;  various-colored  phosphenes  (red  and  blue 
stars,  etc.)  appearing  in  the  centre  of  the  visual  field ;  gradual  diminution 
of  power  of  central  vision ;  ocular  pain  upon  exposure  to  light  •  visual  fields 
markedly  and  irregularly  contracted,  with  varying  sizes  and  densities  of 
central  scotomata ;  gradually  decreasing  normal  color-perception,  passing 
through  the  various  colors,  green,  red,  blue,  and  yellow,  until  at  last  nothing 
but  equal  intensities  of  color  are  laid  side  by  side,  without  reference  to  tint.3 

Ophthalmoscopically,  the  changes  in  the  optic  nerve  which  are  so  well 
described  by  Norris  (supra)  may  be  summed  up  as  follows :  "  1.  The  stage 
of  cloudy  and  cedematous  swelling,"  where  the  disk  is  still  capillary  and 
hazy,  its  normal  outlines  partly  or  entirely  hidden,  and  its  substance  slightly 
swollen.  "  2.  That  of  lymph  reflexes,  where  the  haze  and  swelling  have 
lessened,  and  the  disk  has  become  slightly  grayer."  In  this  stage  there 
appear  numerous  silvery  and  yellowish-white  reflexes  situated  in  front  of 
the  retinal  vessels,  mostly  marked  in  the  macular  region,  which,  according 
to  the  author,  are  "  probably  partly  due  to  capillary  vessels  of  the  retina 
which  have  become  visible  by  the  thickening  and  clouding  of  their  walls, 
partly  to  the  enlargement  of  the  lymph-channels  of  the  retinal  tissue." 
"  3.  That  of  general  death  of  the  nerve-tissue ;"  here  the  reflexes  lessen, 
the  retinal  vessels  dwindle,  and  the  tissue  of  the  disk  gradually  becomes 
atrophic  and  assumes  a  greenish  tint. 

It  will  thus  be  seen  that  its  early  recognition  in  children  depends  upon 
carefulness  of  clinical  study  and  the  understanding  of  slight  but  significant 
changes  in  the  fundus.  From  what  has  been  said,  it  is  fair  to  assume  that 
the  disease  is  as  truly  progressive  in  its  early  stages  as  later  on,  when  even 
almost  incompetent  study  cannot  fail  to  expose  its -existence.  The  child  of 
seven  or  eight  years  is  as  truly  a  sufferer,  and  in  need  of  as  much  hygiene 

1  Transactions  of  the  American  Ophthalmological  Society,  v.  662. 

"  Manual  of  the  Diseases  of  the  Eye,  1846,  p.  215. 

3  This  series  of  color-change  and  loss,  which  the  writer  has  been  so  fortunate  as  to 
study  in  Dr.  Norris's  grouping  of  cases,  is  exceedingly  interesting,  and  is  of  value,  in  the 
pathological  sense  at  least,  in  the  study  of  the  evolution  of  the  color-sense. 
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and  therapy  to  endeavor  to  prolong  the  life  of  one  of  its  most  valuable 
organs,  as  the  man  of  fifty  years.  The  child  of  three  or  five  years  belong- 
ing to  such  a  family,  even  though  not  presenting  auy  macroscopic  signs  of 
disease  to  our  ordinary  instruments  of  precision,  is  even  more  to  be  protected 
and  cared  for,  in  the  hope  of  averting  such  a  calamity,  than  the  one  of 
older  years.  The  conditions  seen  in  youth  are  just  as  indicative  of  this 
terrible  heirloom  as  are  the  grosser  lesions  and  their  more  dire  consequences 
when  found  in  the  related  adult.  Early  youth  and  infancy  are  the  only 
times  in  the  individual's  life  when  we  may  hope  by  most  careful  and  even 
extraordinary  regimen  and  studied  prophylaxis  to  mitigate  or  'suppress 
the  manifestation  of  this  dread  disorder.  As  each  year  in  life  is  passed,  the 
greater  the  changes  become,  and  the  less  likelihood  is  there  for  repair  or 
betterment  of  condition.  What  its  true  pathology  may  be — axial  neuritis 
or  vascular  disturbance — autopsy  will  alone  show.  So  far  we  are  in  the 
dark.  Many  theories  might  be  proposed,  each  holding  a  grain  of  truth,  but 
the  knife  and  the  microscope  can  alone  give  the  answer. 

Strychnine,  as  advocated  by  Mooren,  Leber,  and  Norris,  probably  acts, 
as  the  last-named  author  states,1  by  increasing  arterial  pressure,  so  as  to 
give  greater  flow  of  nutriment  through  shrivelled  optic-nerve  capillaries. 

Whether"  it  be  true  or  not  that  exophthalmic  goitre  has  its  pathogenesis 
in  the  cerebral  mass,2  yet  according  to  Gowers 3  the  fundus  in  this  disease 
is,  with  the  exception  of  arterial  pulsation  and  oedema  of  the  disk,  usually 
quite  normal ;  elsewhere  *  he  says  that  "  the  retinal  arteries  participate  in 
the  general  arterial  dilatation  which  occurs  so  uniformly  in  the  disease 
and  is  ascribed  to  a  paralysis  of  the  sympathetic  vaso-motor  fibres."  Berry 5 
asserts  that  in  his  experience  "  pulsation,  at  any  rate,  is  much  less  frequent 
than  is  assumed  by  some  writers  on  this  subject,  and  than  might  perhaps 
be  expected  from  the  evident  want  of  tone  in  the  arteries  of  the  head  and 
the  excited  state  of  the  heart's  action."  Norris 6  says  that  "  ophthalmo- 
scopic examination  usually  shows  a  slight  thickening  of  the  fibre-layer  of 
the  retina  in  and  around  the  disk,  with  dilatation  and  tortuosity  of  the 
veins,  a  state  of  affairs  which  may  often  be  fairly  attributed  to  a  venous 
stasis  caused  by  the  swelling  tissues."  He  further  remarks,  "  In  addition 
to  these  symptoms,  there  is  sometimes,  as  Becker  has  pointed  out,  a  dila- 
tation of  the  arteries,  which  may  almost  equal  the  veins  in  calibre.  At 
times  there  is  an  arterial  pulse."  This  arterial  pulsation,  which  has  been 
seen  and  described  by  Becker,7  is  both  spontaneous  and  variable. 

In  an  analysis  of  thirty-two  cases  of  Graves's  disease  occurring  at  the 

1  Transactions  of  the  American  Ophthalmologic^  Society,  1882. 

2  See  article  by  Leplaine,  Gazette  des  Hopitaux,  1889,  No.  5. 

3  Manual  of  Diseases  of  the  Nervous  System,  1888,  p.  811. 
1  Medical  Ophthalmoscopy,  1882,  p.  170. 

6  Diseases  of  the  Eye,  1889,  p.  386. 

6  Pepper's  System  of  Medicine,  vol.  iv. 

7  Klinische  Monatsblatter,  January,  1880. 
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Manchester  Eoyal  Eye  Hospital,  Hill  Griffith l  found  but  three  cases  under 
twenty  years,2  in  one  of  which,  although  the  eye-grounds  were  designated 
as  normal,  with  no  arterial  pulsation,  yet  the  disks  were  hyperemia  Spon- 
taneous arterial  pulsation  was  not  found  in  a  single  case.  West 3  denies 
any  retinal  changes  "  except  some  fulness  of  the  veins  in  a  few."  Lang 
and  Pringle  *  give  a  case  in  a  fourteen-year-old  boy  whose  fundus  was  said 

to  be  normal. 

There  can  be  no  doubt  that  in  the  majority  of  cases,  when  carefully 
studied  with  the  upright  image,  there  can  be  detected  a  true  venous  stasis, 
associated  with  pronounced  retinal  striation.  In  some  instances,  where 
there  is  but  little  associated  intraocular  change,  this  venous  tortuosity  and 
dilatation  may  be  fairly  attributed  to  general  vascular  disturbance, — thus 
forming  an  intraocular  guide,  as  it  were,  to  the  condition  of  the  patient. 
In  the  notes  of  the  few  examples  that  the  writer  has  seen,  there  is  no  record 
of  spontaneous  arterial  pulse  or  enlargement  of  the  arteries.  These  fundus- 
changes,  of  course,  need  no  special  treatment,  as  they  merely  represent  some 
of  the  minor  and  least  important  symptoms  in  the  disease.  In  fact,  they 
form,  as  it  were,  a  part  of  the  natural  history  of  the  disorder. 

Numerous  cases  of  probable  reflex  sensory  disturbance  of  the  second 
nerve  or  its  internal  prolongation  from  irritation  or  injury  of  large  adjacent 
nerve-trunks,  such  as  the  trigeminus,  have  been  recorded.  The  writings  of 
the  older  ophthalmologists,  such  as  Beer,5  Wardrop,6  and  Middlemore,7 
abound  in  curious  instances.  The  last-named  author  reports  a  remarkable 
though  questionable  case.8  De  Wecker,9  Hutchinson,10  Widmark,11  Gale- 
zowski,12  and  others  relate  instances,  both  in  adults  and  among  children, 
where  amblyopia  is  supposed  to  have  arisen  from  dental  irritation. 

All  such  cases  should  be  most  carefully  studied  before  a  diagnosis  is 
vouchsafed.  Accurate  ophthalmoscopic  records,  with  repeated  examination 
of  the  visual  fields  and  color  and  form  perception,  should  be  made  in  every 
suspected  instance,  so  that  more  accurate  data  as  to  the  ophthalmic  group- 
ings may  be  obtained.  These  studies,  in  association  with  careful  explora- 
tion of  the  general  system,  may  prove  of  the  utmost  value  in  determining 
a  question  which  must  remain  undecided  until  all  doubtful  points  of  differ 
ential  diagnosis  have  been  definitely  settled. 

1  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1886,  p.  60, 

2  Two  cases  only  can  be  found  in  the  table. 

3  Op.  cit.,  p.  76.  *  Op.  cit.,  p.  108. 
5  Lehre  von  den  Augenkrankheiten,  etc.,  1817,  i.  195. 

"  Essays  on  the  Morbid  Anatomy  of  the  Human  Eye,  1818,  ii.  179. 

7  Quoted  by  Lawrence  in  his  Treatise  on  the  Diseases  of  the  Eye,  American  edition  by 
Isaac  Hays,  1843,  p.  109. 

8  Treatise  on  Diseases  of  the  Eye,  ii.  364. 

9  Annales  d'Oculistique,  1866. 

10  Eoyal  London  Ophthalmic  Hospital  Reports,  iv.  381. 

11  Annales  d'Oculistique,  September-October,  1888. 

12  Revue  Generate  d'Ophtalmologie,  October,  1888. 
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LESIONS   DEPENDENT   UPON   DISORDERS   ORIGINATING  IN   THE 
SECRETORY  AND   EXCRETORY  SYSTEMS. 

Temporary  diminution  of  vision  with  an  ophthalmoscopic  picture  of 
optic-nerve  congestion  has  been  found  as  a  sequel  of  parotitis.  Brundt ' 
has  noticed  tortuosity  of  the  veins  of  the  retina.  Noyes 2  quotes  a  very 
interesting  case  of  optic-nerve  tumor  seen  by  Liddell  in  a  young  woman  of 
twenty  years,  which  first  manifested  itself  by  dimness  of  vision  five  months 
after  a  protracted  attack  of  mumps,  followed  by  exophthalmus  and  blind- 
ness six  mouths  later.  "  The  patient  was  in  good  health  five  years  later, 
with  no  return  of  the  growth."  Metastatic  choroiditis  is  also  said  to  follow 
the  disease  sometimes,  this  condition  being  most  probably  the  result  of 
embolic  infarction  with  resultant  localized  inflammation. 

Very  rarely  retinal  changes  indicative  of  embolism  have  been  noted  in 
association  with  tonsillitis :  Von  Graefe  is  said 3  to  have  once  seen  such  a 
case. 

Gastric  hemorrhage,  as,  for  instance,  in  Asiatic  cholera  or  in  any  organic 
lesion  of  the  stomach,  may  give  rise  to  sudden  loss  of  visual  power,  just 
as  might  occur  in  any  other  form  of  hemorrhagic  dyscrasia.  Galezowski 4 
claims  to  have  seen  grave  disturbance  of  vision  following  atrophic  changes 
in  the  optic  nerve  from  gastric  troubles ;  asserting  improvement  of  the 
ocular  condition  by  attention  to  the  stomachic  disorder. 

Hepatic  disease,  especially  of  the  icteric  type,  not  only  produces  con- 
junctival discoloration  and  xanthopsia  from  bile-pigment  deposition,  but 
may  also  give  an  ophthalmoscopic  picture  of  apparent  yellowish  discolora- 
tion of  the  blood  of  the  retinal  and  choroidal  vessels.  Jaeger  has  seen 
this  latter  condition,  which  Gowers  believes  to  have  been  merely  an  appear- 
ance caused  by  the  tint  of  the  media.  Both  Junge5  and  Buchwald6  have 
noted  instances  of  retinal  hemorrhages  in  organic  disease  of  the  liver :  these 
hemorrhages  are  believed  by  Litten 7  to  be  present  only  in  cases  of  jaundice. 

Intestinal  disease  associated  with  general  wasting  and  blood-impoverish- 
ment from  local  hemorrhages  or  profuse  diarrhoea  is  at  times  productive  of 
blindness,  as  noted  in  Ziegler's  case 8  of  a  man  who  died  after  a  severe 
duodenal  hemorrhage,  where  ophthalmoscopic  symptoms  of  thrombosis  were 
seen ;  in  Schweigger's  instance,9  where  the  optic  disks  were  pale  and 
"  cloudy,"  followed  by  degenerative  changes ;  and  in  Von  Graefe's  case 10  of 
increasing  pallor  of  the  nerve-head  and  lessening  of  retinal-artery  calibre  : 

1  American  Journal  of  the  Medical  Sciences,  1886. 

2  A  Text-Book  on  Diseases  of  the  Eye,  1890,  p.  668. 

8  See  Gowers,  Manual  and  Atlas  of  Medical  Ophthalmoscopy,  1882,  p.  250. 
4  Journal  d'Ophtalmologie,  March,  1872. 

6  See  Gesammelte  Schriften  (Muller),  1874. 

6  Berliner  Klinische  Wochenschrift,  xvii. 

7  Deutsche  Medicinische  Wochenschrift,  1882,  S.  179. 
"  Fortschritte  der  Medicin,  1887. 

9  Hand-Book  of  Ophthalmology,  1878,  p.  544. 

10  Ergebnisse  der  Untersuchung  mit  dem  Augenspiegel,  1876. 
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or  it  may  be  caused  by  irritants,  such  as  impacted  fseces,  as  seemingly, 
though  doubtfully,  shown  in  Wishart's  case,1  where  a  nine-year-old  boy 
was  made  completely  blind  in  the  left  eye  for  some  months  "by  a  loaded 
state  of  the  bowels,"  the  patient  being  cured  by  clearing  the  alimentary 
canal  ;2  or  by  the  presence  of  worms,  as  related  by  Vandermonde,3  in  which 
instance  a  girl  is  said  to  have  lost  both  vision  and  speech,  or,  again,  where 
strabismus  and  "  amaurosis"  were  doubtfully  due  to  the  presence  of  ascaris 
lumbricoides,  as  in  the  case  mentioned  by  Hogg.*  It  is  also  of  interest  to 
mention  Immermann's  adult  case,5  where  a  patient,  believing  himself  to 
have  a  tape-worm,  took  such  enormous  doses  of  cathartics  as  to  bring  on 
exhaustion  from  excessive  diarrhoea.  There  was  no  intestinal  hemorrhage. 
At  first  ophthalmoscopic  signs  were  negative,  though  optic  atrophy  soon 
manifested  itself. 

The  blindness  which  rapidly  takes  place  does  not  generally  ensue  until 
several  days  after  the  loss  of  blood :  this  fact  militates  very  much  against 
the  belief  in  mere  ansemia  as  the  causative  factor,  and  possibly  suggests,  as 
Von  Graefe6  taught,  that  it  is  in  a  measure  dependent  upon  some  dis- 
turbing process  in  the  optic  nerve  itself.  Moreover,  as  shown  by  the  same 
author,7  other  signs  of  anaemia  were  not  present  in  such  cases.  In  fact,  the 
whole  subject  is  still  sub  judiee,  and  until  more  accurate  clinical  studies 
have  been  made,  with  proper  post-mortem  examination,  answer  must  be 
looked  for  not  only  in  the  vascular  but  also  in  the  nervous  system. 

As  can  be  readily  understood,  no  special  treatment  is  of  any  value, 
except  in  the  prevention  of  rare  local  complication.  All  efforts  should 
be  directed  towards  the  amelioration  of  the  general  condition  and  the 
removal  of  the  exciting  cause. 

In  many  cases  of  organic  renal  disease,  no  matter  of  what  variety,  both 
the  choroid  and  the  retina  share  in  the  general  vascular  disturbance  found : 
especially  is  this  true  of  the  interstitial  form  of  inflammation.  While  it  is 
certain  that  the  cirrhotic  kidney  is  eminently  a  disease  of  middle  adult  age, 
it  must  not  be  forgotten  that  instances  of  this  condition  have  been  reported 
in  the  young.  Moreover,  as  Tyson8  has  shown  the  powerful  influence 
of  heredity  as  a  causative  factor,  and  cites  a  remarkable  grouping  of  related 
cases,  in  which  it  is  noted  that  not  only  a  twenty-year-old  brother  of  his 
patient  had  Bright's  disease  for  six  years,  but  also  that  two  children  of  an- 
other brother  had  the  disease  when  respectively  four  and  seven  years  of 
age,  this  factor  must  not  be  forgotten. 


1  Edinburgh  Medical  and  Surgical  Journal,  xxiv.  64. 

2  Hocken,  A  Treatise  on  Amaurosis,  1842,  p.  127. 

3  Journal  de  Medecine,  tome  x. 

*  British  Medical  Journal,  July  21,  1888. 

6  Deutsche  Medicinische  "Wochenschrift,  1887. 

6  Archiv  fiir  Ophthalmologic,  xii.  2,  S.  149. 

7  Ibid.,  vii.  1,  S.  150. 

8  A  Treatise  on  Bright's  Disease  and  Diabetes,  1881,  p.  161. 
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Be  the  initial  pathology  of  the  disease  what  it  may, — lesion  of  the 
ganglionic  centres 1  or  changes  in  the  vascular  intima,2 — it  is  certain  that 
in  the  chronic  form  there  are  localized  changes  through  the  entire  blood- 
vessel system  which  lead  to  degenerative  changes  of  a  fatty  nature. 

In  spite  of  the  fact  that  Brailey  and  Edmunds 3  have  found  constant 
alterations  in  the  retinal  vessel  walls  where  there  were  no  apparent  ophthal- 
moscopic changes  before  death,  it  must  be  conceded  that  these  pathological 
pictures  can  be  nowhere  better  seen  ante  mortem  than  in  the  retina.  The 
membrane  laid  open  to  the  careful  ophthalmoscopist  will  frequently  show 
alterations  and  peculiarities  of  appearance  that  will  enable  a  competent 
observer  to  note  them  as  pathognomonic.  Care  should  be  taken  to  lay 
sufficient  stress  upon  minute  and  apparently  insignificant  changes.  The 
writer  has  a  distinct  recollection  of  a  young  girl  of  eighteen,  supposed  to  have 
been  suffering  from  general  cold,  who  was  sent  to  him  from  one  of  the  wards 
of  a  large  general  Hospital  into  the  ophthalmic  dispensary  service  for  the 
purpose  of  ordinary  ophthalmoscopic  study.  In  each  macular  region  he 
discovered  a  few  very  faint  and  questionable  flecks  and  points,  which 
seemed  to  him  to  be  sufficient  to  excite  grave  suspicion  of  renal  disease. 
Upon  so  informing  the  attending  physician,  he  was  rewarded  with  a  scep- 
tical shrug  of  the  shoulders.  Careful  examination  and  re-examination  of 
the  urine,  with  negative  results,  made  the  writer  more  and  more  uncom- 
fortable. Six  months  later,  he  had  the  great  satisfaction — scientific,  at  least 
— to  receive  a  note  of  the  result  of  an  autopsy  upon  the  patient,  which  had 
become  necessary  by  reason  of  an  uncontrollable  attack  of  uraemia, — gran- 
ular kidneys,  with  cardiac  hypertrophy.4 

Koughly,  we  should  generally  expect  to  find  evidences  of  early  oedema, 
points  and  areas  of  fatty  degeneration,  hemorrhagic  extravasations,  and 
even  true  neuro-retinitis,  with  consecutive  atrophy,  in  all  manner  of  varia- 
tions and  intensities.  At  first  one  or  more  of  these  conditions  is  so  marked 
as  to  cause  some  authors  to  designate  it  as  the  peculiar  form  of  retinal 
change,  but  later  in  the  affection  the  other  conditions  begin  to  show  them- 
selves, and  even  outbursts,  as  it  were,  may  give  rise  to  sudden  attacks  of 
neuro-retinitis  with  hemorrhagic  extravasation :  again,  the  inflammation 
of  the  nerve-head,  with  its  immediate  consequences,  may  appear  primarily, 
and  mislead  an  observer  who  does  not  take  the  precaution  to  search 
the  entire  fundus  for  other  related  macroscopic  changes.  The  star-like 
radiate  patches  so  generally  seen  in  the  macular  region  should  be  carefully 
searched  for  in  every  suspected  instance.  Local  atrophic  changes  now 
appear,  vessel-calibre  lessens  still  more,  vascular  walls  become  more  thick- 


1  See  Da  Costa  and  Longstreth,  American  Journal  of  the  Medical  Sciences,  July, 
1880. 

2  A.  V.  Meigs,  Transactions  of  the  College  of  Physicians,  1888,  p.  411. 

3  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  p.  14. 

4  Gowers  (Medical  Ophthalmoscopy,  1882,  p.  184)  mentions  the  rarity  of  early  retinal 
changes  without  albuminuria  in  granular  kidney-disease. 

Vol.  IV,— 14 
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ened  and  more  opaque,  blood-supply  diminishes,  the  nerve  becomes  more 
pallid  and  shrunken,  and  the  fatty  degenerations  pass  away,  until  at  last 
the  entire  color  of  the  fundus  pales,  and  the  ground  assumes  an  appearance 
of  optic-nerve  atrophy  with  degeneration.  Usually  this  stage  is  seldom 
reached,  the  patient,  as  a  rule,  rapidly  succumbing,  as  shown  by  C.  S.  Bull,1 
to  the  general  disease  after  the  retinal  changes  of  "  chronic  endarteritis" 
have  been  made  sufficiently  gross  to  be  visible  by  the  ophthalmoscope. 

At  times  the  choroid  may  be  involved,  showing  atrophic  patches 
from  hemorrhages  produced  by  breakage  of  the  choroidal  vessels.  Ac- 
cording to  Gowers,2  Poncet  has  figured  "  a  peculiar  choroid  degeneration  of 
the  vessels  of  the  choroid  in  old  cases  of  albuminuric  retinitis,"  which  con- 
dition leads  on  to  thickening  of  the  tissue  of  the  choroid.  Liebreich  (loc. 
tit.)  has  called  attention  to  changes  in  the  epithelium,  appearing  as  "  small 
angular  gray  spots  of  pigment,"  these  being  grouped,  and  "  appearing  first 
in  the  periphery." 

If  careful  inquiry  be  not  made  into  associated  symptoms,  and  special 
attention  not  drawn  to  a  few  differential  points,  the  ophthalmoscopic  symp- 
toms may  at  times  be  confounded  with  those  that  are  dependent  upon  other 
causes,  especially  cerebral  disease. 

Treatment,  which  of  course  is  to  be  directed  towards  the  hygiene,  etc., 
of  the  general  system,  need  only  be  supplemented  by  protection  of  the 
irritated  organs  of  vision  from  undue  exposure  and  strain. 

In  the  acute  form  of  the  disease,  where  a  single  blow,  as  it  were,  from  a 
renal  congestion  alone,  without  involvement  of  the  arterial  system  itself, 
apparently  causes  disk-choking  with  a  few  isolated  "  plaques,"  or  where 
sudden  blindness  ensues  with  no  evident  intraocular  lesion,  it  is  most 
probable  that  either  the  presence  of  nitrogenous  matter  in  the  blood,  with 
consequent  uremic  poisoning,  acting  locally  upon  the  optic-nerve  and 
retinal  elements  or  upon  the  visual  centres  of  the  cortex  themselves,  or 
causing  simple  osdema  from  watery  extravasation  in  the  blood,  is  the  direct 
cause  of  the  conditions.  This  is  the  form  of  intraocular  disturbance 
from  nephritis  so  generally  found  as  a  factor  in  the  various  exanthemata 
and  general  dyscrasise  of  children,  rendering  it,  as  can  be  easily  imagined, 
the  most  likely  form  of  retinitis  to  be  associated  with  childhood.  For- 
tunately, however,  it  apparently  much  more  rarely  affects  the  optic  nerve 
and  retina  than  the  chronic  variety,  though  it  is  most  probable  that  were 
the  eye-grounds  of  all  the  children  affected  with  the  various  dyscrasise  and 
exanthemata  to  be  studied  in  a  routine  manner,  there  would  be  found  a  defi- 
nite amount  of  retinal  and  optic-disk  cedema  in  every  case  of  any  moment, — 
an  amount  which  could  be  realized  only  after  long  experience  and  study 
among  such  cases, — an  objective  symptom  which,  by  long  training  of  the 
clinician,  might  often  be  of  immense  collateral  advantage  in  deciding  the 

1  Transactions  of  the  American  Ophthalmological  Society,  v.  190. 
5  Medical  Ophthalmoscopy,  1882,  p.  190. 
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Acute  Nephritic  Retinitis.    (Gowers,  Medical  Ophthalmoscopy.  1882.) 


PHOTO.  XIV. 


Chronic  Retinal  Changes  in  Albuminuria.    (Gowers,  Medical 


Ophthalmoscopy,  1882.) 
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question  of  the  gravity  of  the  special  disease  under  care  at  the  time. 
Transient  decreases  of  vision,  too,  expressive  of  either  cortical,  retinal,  or 
even  conducting-fibre  oedema  or  irritation,  may  be  of  value  in  the  question 
of  prognosis  and  treatment.  Ophthalmoscopic  signs  of  optic-nerve  and 
retinal  irritation  should  be  sought  in  every  such  case.  That  they  are 
present  in  the  majority  of  instances  there  can  be  no  logical  doubt,  and  were 
they  searched  for  in  every  case,  finer  differentiation  of  retinal  and  optic- 
nerve  disorder  would  be  better  known. 

Here  the  treatment  of  the  local  symptoms,  which  must,  of  course,  be 
directed  towards  the  general  condition  of  the  patient,  must,  as  can  be 
easily  understood,  be  both  heroic  and  prompt.  In  every  instance  Tyson's 
words1  should  be  borne  in  mind :  "  There  is  no  doubt  that  many  cases  of 
acute  nephritis  recover  while  the  conditions  of  rest,  quietude,  and  warmth 
are  maintained." 

The  first  of  the  accompanying  monotints,  taken  from  Gowers,  furnishes, 
in  the  author's  words, 2  "  a  good  example  of  the  diffuse  retinitis  of  Bright's 
disease  occurring  in  the  last  period  of  chronic,  supervening  an  acute,  ne- 
phritis." The  case  illustrated  by  the  second  monotint  presents 3  a  typical 
example  of  the  two  forms  of  amblyopia  of  Bright's  disease :  1,  ursemic 
amaurosis,  sudden  in  onset,  accompanied  by  other  evidence  of  uraemia,  soon 
passing,  and  unattended  by  visible  changes  in  the  fundus  oculi;  2,  am- 
blyopia due  to  the  special  changes  in  the  retina,  gradual  in  onset,  persistent, 
increasing.  The  retinal  changes  could  be  followed  from  their  commence- 
ment, and  ran  a  subacute  course.  It  is  noteworthy  that  congestions  of  the 
disk,  hemorrhages,  and  small,  soft-edged  patches  were  the  earliest  appear- 
ances, and  preceded  the  zone  of  dots  around  the  macula. 

Davidson i  reports  a  most  instructive  case  of  renal  retinitis  with  total 
detachment  of  the  retina  (very  much  like  Anderson's  case  described  under 
the  paragraph  upon  Rubeola)  in  a  fourteen-year-old  girl.  The  urine,  which 
failed  to  reveal  casts,  was  albuminous.  Each  fundus  gave  characteristic 
lesions  of  renal  disease.  Upon  the  increase  of  albumen,  blindness  from 
retinal  detachment  came  on.  Death  followed  after  a  convulsive  seizure  one 
month  later.  Upon  post-mortem  examination,  both  kidneys  were  found  to 
be  contracted,  that  of  the  right  side  being  extremely  atrophic  and  weighing 
but  one  ounce.  Both  capsules  were  adherent,  leaving  a  granular  surface. 
Granular  changes  in  the  cerebrum  were  also  visible. 

It  is  exceedingly  doubtful  whether  Mooren's  statement,5  that  when 
"  ehronic  skin  eruptions  have  their  seat  in  the  scalp  they  favor  the  occur- 
rence of  retinitis  by  maintaining  a  constant  hypersemia  of  the  meninges," 

1  A  Treatise  on  Bright's  Disease,  1881,  p.  113. 
'  Medical  Ophthalmoscopy,  1882,  p.  323. 
8  Loc.  cit,  p.  326. 

*  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1881,  p.  57. 
6  Ophthalmologische  Mittheilungen,  1874,  p.  93 ;  quoted  by  Morris,  in  A  Practical 
System  of  Medicine  by  American  Authors,  vol.  iv. 
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can  be  fully  accepted.     Gowers 1  believes  that  "  if  such  a  sequence  occurs, 
it  is  possibly  by  the  production  of  a  local  orbital  cellulitis." 

Before  any  definite  opinion  can  be  given  as  to  the  probability  of  the 
relationship  between  the  two  conditions,  more  data  are  necessary.  The 
co-operation  of  those  interested  in  dermatology  will  be  of  great  assistance 
in  obtaining  proper  statistics  upon  this  all-important  though  as  yet  extremely 
vague  subject. 

LESIONS   DEPENDENT  UPON   DISORDERS   ORIGINATING  IN   THE 
GENERATIVE  APPARATUS. 

As  the  physiological  action  of  the  generative  system  remains  inert 
until  puberty,  it  is  seldom,  if  ever,  that  we  find  any  ophthalmoscopic  symp- 
toms which  can  in  any  way  be  said  to  have  relation  with  the  sexual  appa- 
ratus before  the  adolescent  period  of  life.  At  this  time,  however,  the  whole 
being  changes,  and  every  portion  of  the  organism  seems  to  enter  into  pro- 
found relationship  with  the  generative  health  and  function  of  the  individual. 
The  difference  of  mature  development  and  the  peculiarities  in  the  activity 
of  the  sexual  organs  of  the  two  sexes  seem  to  exert  special  mysterious 
influences  upon  ophthalmic  symptomatology;  these  being  by  far  more 
profound  in  woman  than  in  man. 

Disorders  of  Menstruation. — In  spite  of  Allbutt's  inability  to  associate 
any  ocular  disturbance  with  menstrual  derangement,  there  can  be  no  doubt 
that  disorders  of  menstruation  are  not  infrequently  the  cause  of  retinal  irri- 
tation and  optic-nerve  inflammation.  Kollock  2  gives  a  brief  account  of 
a  number  of  cases  where,  besides  asthenopia,  ocular  pains,  etc.,  which  oc- 
curred during  female  puberty,  retino-choroiditis  appeared.  Norris3  cites 
an  instance  in  a  thirteen-year-old  girl,  where,  in  addition  to  the  ordinary 
external  congestion,  with  inability  to  use  the  eyes,  "  the  retinal  fibres  wer.: 
swollen  and  cedematous,  hiding  the  outlines  of  the  disk,  while  the  lymph- 
sheaths  of  the  retinal  vessels  at  their  point  of  emergence  from  the  disk  pre- 
sented an  almost  snow-white  appearance."  Moreover,  he  says,  "  the  disks 
and  the  retinse  have  never  quite  recovered  a  normal  appearance."  Gowers4 
says  that  "  in  chronic  menstrual  irregularities  optic  neuritis  of  chronic 
course  has  been  found,  and  occasionally  other  disturbances,  such  as  retinal 
hemorrhages."  The  writer  has  at  the  present  time  a  most  interesting  ex- 
ample of  sudden  intense  neuro-retinitis,  with  great  reduction  of  vision  and 
limitation  of  color  fields,  appearing  in  a  young  amenorrhceic  girl,  which 
rapidly  subsided,  leaving  both  fair  central  and  excentric  vision,  through 
prompt  re-establishment  of  the  menstrual  function.  R.  H.  Derby 6  cites  an 
instance  of  an  intense  monocular  neuro-retinitis  which  appeared  in  a  twelve- 

1  Medical  Ophthalmoscopy,  1882,  p.  222. 

2  Gaillard's  Medical  Journal,  June,  1888. 
-"  Pepper's  System  of  Medicine,  vol.  iv. 

4  Medical  Ophthalmoscopy,  1882,  p.  221. 

6  Transactions  of  the  American  Ophthalmological  Society,  1888,  p.  106. 
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year-old  girl  who  had  never  menstruated.  In  concluding  the  report  of  his 
case,  he  says,  "  That  the  optic  neuritis  bore  some  relation  to  the  efforts  of 
nature  to  establish  the  catamenial  period  seems  more  than  probable."  In 
most  of  the  cases  the  fundus-changes  are  very  slight,  and  would  probably 
pass  unnoticed  by  a  careless  or  an  incompetent  ophthalmoscopist.  As  the 
case  advances,  however,  the  conditions  become  more  marked,  and  may  event- 
ually lead  to  actual  inflammation  and  degeneration.  Thaon *  records  a  well- 
marked  case  of  neuro-retinitis  with  "  numerous  white  patches  along  and 
superjacent  to  the  vessels,  with  some  large  muscae  in  the  vitreous.  Vision 
was  abolished  in  the  upper  third  of  the  field.  Treatment  directed  to  the 
restoration  of  the  menses  was  followed  in  this  case  by  great  improvement 
if  not  perfect  recovery."  Sometimes  profuse  intraocular  hemorrhages  appear 
and  reappear  at  every  catamenial  epoch.  Wardrop 2  credits  Pechilini  with 
having  seen  "  a  young  woman  who  had  amaurosis  during  a  suppression  of 
the  menstrual  discharge,  which  was  removed  the  moment  menstruation  re- 
turned." St.-Yves 3  quaintly  says  that  "  it  generally  attacks  maids  that  are 
not  regular."  Dor  relates  *  a  most  instructive  case,  whilst  Power  (supra) 
gives  an  exquisite  chromo-lithograph  of  a  similar  condition  in  a  thirteen- 
year-old  girl  suffering  from  menorrhagia.  The  accompanying  sketch  shows 
the  condition  of  the  fundus  "  after  the  opacities  in  the  vitreous  occasioned 
by  the  breaking  up  of  the  blood-clot  behind  the  iris  had  broken  up  and 
diffused  through  the  vitreous." 

Prognosis  is  favorable  in  due  proportion  to  the  amount  of  resultant 
pathological  change. 

In  the  majority  of  instances  the  treatment  must  be  given  to  the  gynse- 
cologist,  leaving  dangerous  local  complications  to  the  therapy  of  the  oph- 
thalmologist. In  the  hands  of  the  writer,  varying  proportions  of  the  ingre- 
dients of  Dewees's  mixture  have  proved  of  great  advantage  in  a  few  cases 
of  dysmenorrhcea  and  amenorrhcea  with  ocular  symptoms  that  he  has  seen. 

As  a  matter  of  curiosity,  it  may  be  worth  while  to  state  that  Finkel- 
stein 5  asserts  that  a  concentric  narrowing  of  the  field  of  vision  for  both 
form  and  color  takes  place  during  the  ordinary  menstrual  period,  which 
reaches  its  greatest  degree  during  the  height  of  the  epoch,  this  being  accom- 
panied at  times  with  faulty  perception  of  yellow  for  green,  and  a  slight 
diminution  of  central  vision  without  change  of  refraction. 

Masturbation. — This  vice,  which  is  probably  of  greater  frequency  in  the 
male  sex,  is  undeniably  shown  to  be  at  times  associated  with  optic-nerve 
and  retinal  change.     Cohn's6  seven  cases,  three  of  which  were  girls,  gave 

1  These  de  Paris,  reported  by  Power,  in  Transactions  of  the  Ophthalmological  Society 
of  the  United  Kingdom,  1888,  p.  14. 

2  Essays  on  the  Morbid  Anatomy  of  the  Human  Eye,  1818,  ii.  171. 
s  A  New  Treatise  of  the  Diseases  of  the  Eyes,  1741,  p.  194. 

4  Eecueil  d'Ophtalmologie,  1884,  p.  164. 

5  Inaugural  Dissertation,  St.  Petersburg,  1887. 

6  Archives  of  Ophthalmology,  1882,  p.  428. 
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pronounced  photopsiaj  as  subjective  evidences  of  retinal  irritation,  these 
symptoms  rapidly  subsiding  upon  cessation  of  the  habit.  Fitzgerald1 
gives  the  details  of  the  cases  of  two  young  women  who  were  victims  of 
the  habit,  in  both  of  whom  the  optic  disks  were  slightly  hazy,  associated 
with  pallor,  which  condition  was  followed  by  "  total  atrophy"  of  the  nerve 
in  one  of  the  cases ;  whilst  Power 2  has  seen  with  MacKinlay  a  hemor- 
rhage upon  or  in  the  retina  in  a  nineteen-year-old  lad,  whose  only  causative 
symptom  seemed  to  be  frequent  masturbation. 

The  diagnosis,  which  is  often  extremely  difficult,  especially  in  the  female 
sex,  is  to  be  determined  by  allied  symptoms.  In  contradistinction  to  the 
results  of  Fitzgerald's  and  Power's  cases,  the  prognosis  ordinarily  may  be 
said  to  be  favorable.  Treatment  should  be  directed  towards  the  moral  and 
physical  hygiene  of  the  patient,  and  care  should  be  taken  in  all  inveterate 
cases  to  institute  search  for  mechanical  irritants,  such  as  phimosis,  vulvitis, 
vaginitis,  etc. 

The  blindness  of  hysteria3  is  but  another  among  the  multitudinous 
real  and  fanciful  symptoms  which  are  so  frequently  spoken  of  by  a  most 
unfortunate  class  of  subjects.  As  with  all  other  forms  of  disease  which  are 
more  or  less  closely  related  with  the  condition  of  the  sexual  apparatus,  the 
male  sex  is  certainly  freer  than  the  female,  although,  as  Charcot  says,4  hys- 
teria in  the  male  is  far  from  being  rare.  Harlan5  gives  the  details  of  the 
case  of  a  boy  of  eleven  years  who  persisted  in  supposed  blindness  of  one  eye 
for  more  than  eighteen  months.  St.  John6  notes  an  almost  identical  instance, 
though  only  of  five  weeks'  duration,  in  a  ten-year-old  boy  with  decided 
neuropathic  antecedents.  Another  case  by  Harlan7  of  ten  years'  duration 
had  its  exciting  cause  in  the  assertion  of  an  ophthalmic  surgeon  of  a  "  paral- 
ysis of  the  optic  nerve"  from  traumatism ;  the  whole  delusion  being  dispelled 
by  a  few  moments'  careful  ophthalmic  examination.  Moore8  gives  an  in- 
stance of  a  fifteen-year-old  lad  with  blindness  in  the  right  eye,  which 
occurred  after  disappointment  at  school.  Under  ether  and  electricity  re- 
covery was  both  rapid  and  permanent.  Schweigger9  associates  the  mon- 
ocular type,  as  just  given,  with  unconscious  psychic  deceit  upon  the  part  of 
the  subject.  Glascott10  and  Snell,11  under  the  title  "Amaurosis  fugax,"  each 
describe  instances  of  the  bilateral  variety.     Griffith12  reviews  the  subject 

1  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom. 

'  Ibid.,  1888,  p.  7. 

a  Although  it  is  doubtful  whether  this  functional  disorder  should  come  under  the  above 
category,  yet,  as  the  associated  conditions  are  so  symptomatic  of  sexual  derangement,  it  has 
been  thought  best  to  place  it  there. 

4  Clinical  Lectures  on  Certain  Diseases  of  the  Nervous  System,  1888,  p.  10. 

6  American  Journal  of  the  Medical  Sciences,  October,  1873. 

6  Transactions  of  the  American  Ophthalmological  Society,  1889,  p.  330. 

'  Op.  cit.,  p.  328.  s  Medical  Chronicle,  August  2,  1889. 

*  Klinische  Monatsblatter  fur  Augenheilkunde,  November,  1881. 

10  British  Medical  Journal,  1879.  .     "  Ophthalmic  Review,  1882. 

u  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  vii.  292. 
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and  adds  some  clinical  data.  Both  Jackson1  and  Marlow2  refer  to  cases  in 
the  male  sex ;  the  former's  case  being  that  of  a  delicate  colored  lad  of  twelve 
years.  Charcot3  describes  a  variety  in  a  boy  of  sixteen  years,  in  whom,  in 
association  with  anaesthesia  in  patches  and  blunting  of  hearing,  smell  and 
taste  on  the  left  side,  there  was  double  contraction  of  the  visual  field,  more 
pronounced  on  the  right  side,  upon  which  side  the  patient  did  not  dis- 
tinguish violet;  the  fields  for  red  were  larger  than  those  for  blue.  In 
spite  of  all  treatment,  the  convulsive  crises,  the  hysterical  stigmata,  and 
the  sensorial  and  sensitive  anaesthesias  continued.  A  second  and  some- 
what similar  instance,  in  an  eighteen-year-old  boy,  is  cited  by  the  same 
author.4 

In  the  female  these  symptoms  are  more  common,  as  has  been  incon- 
testably  shown  at  La  Salpetriere,  at  which  place  Charcot  finds  frequent 
coincident  or  causative  ovarian  derangement.  Applying  the  significance  of 
Weir  Mitchell's  expressive  words,  that  "  the  symptoms  of  real  disease  are 
painted  on  an  hysterical  background," 5  to  the  reasoning  of  the  causation 
of  the  many  curious  subjective  ocular  changes  seen  in  such  cases,  the  special 
symptomatology  of  the  organ  as  seen  in  ordinary  disease  may  be  said  to  be 
absolutely  and  entirely  given.  Varying  contractions  and  perversions  of  the 
visual  fields,  temporary  losses  of  perception  of  certain  colors,  marked  lower- 
ing of  direct  vision,  appear, — all  probably,  in  a  measure,  the  result  of  sensory 
fatigue  in  association  with  the  ordinary  motor  impairment  of  both  the  intra- 
ocular and  the  extraocular  series  of  muscles.  Even  retinal  hyperesthesias, 
with  colored  phosphenes  at  times,  in  conjunction  with  the  almost  innumer- 
able variety  of  clonicisms,  frequently  occur,  whilst  crossed  amblyopias  and 
hemiansesthesias  seemingly  appear.  Many  cases  could  be  given,  but  it  hardly 
seems  necessary  to  cite  in  detail  what  so  many  neurologists  and  ophthalmolo- 
gists see  so  frequently.  An  interesting  case,  however,  of  this  character  in  a 
young  girl  has  recently  come  under  the  observation  of  the  writer,  in  which, 
in  addition  to  the  ordinary  symptoms  of  greatly-lowered  vision  for  form  and 
color  (the  former  of  which  could  not  seemingly  be  improved  by  careful  cor- 
rection of  an  existent  refraction-error)  and  the  general  characteristic  condi- 
tions, there  was  a  peculiarity  of  the  fields  of  vision,  which  at  first  seemed  to 
tally  with  the  so-called  "perversion  of  color-fields"  so  frequently  noted 
by  various  authors,  but  after  repeated  and  painstaking  trials  at  several 
hours'  intermission  proved  to  be  nothing  more  than  an  abnormal  fatigue  of 
the  sensory  structures,  by  which  at  every  trial  any  order  of  fields  could  be 
obtained, — this  order  always  coinciding  in  extent  with  the  first  colors  tried. 
One  day  the  green,  which  was  tried  first,  gave  a  much  larger  area  than 
white,  blue,  yellow,  and  red,  in  the  order  named  •  on  the  following  morning 

1  Transactions  of  the  American  Ophthalmological  Society,  1888,  p.  85. 

2  New  York  Medical  Journal,  February  9,  1889. 

3  Clinical  Lectures  on  Certain  Diseases  of  the  Nervous  System,  1888,  p.  131. 

4  Op.  cit,  p.  143. 

5  Quoted  by  Gowers,  Manual  of  Diseases  of  the  Nervous  System,  1888,  ii.  907. 
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green  was  made  the  smallest  area  and  red  much  greater  in  extent  than  any 
other  color-field,  simply  by  trying  the  green  last  and  the  red  first.  In  other 
words,  the  color  first  tried  gave  the  largest  area.  On  the  third  and  fourth 
days  the  colors  were  tried  at  fifteen-minute  intervals,  at  which  examination 
the  usual  order  of  white,  yellow,  blue,  red,  and  green  was  followed,  though 
in  every  instance  the  areas  were  more  and  more  contracted,  just  as  the  direct 
vision  for  form  and  for  color  was  found  more  greatly  impaired  after  re- 
peated trials.  Fleeting  scotomata  for  every  color  could  be  obtained  in  any 
part  of  the  visual  fields,  but  at  no  time  were  the  colors  miscalled  or  con- 
founded with  one  another.  The  questions  thus  arise,  May  not  many  of 
the  so-called  perverted  color-fields  in  this  disease  be  simply  due  to  improper 
field-taking,  and  cannot  the  order  of  sequence  of  color-areas  be  obtained 
much  more  frequently  by  carefulness  to  avoid  sensory  fatigue  ?  In  a  second 
though  still  uncertain  case,  seen  in  the  practice  of  Dr.  Robert  M.  Girvin 
through  the  courtesy  of  Dr.  John  H.  Musser,  in  which  there  was  blindness 
upon  the  left  side,  with  a  perverted  order  of  irregularly  contracted  and 
excentric  color-fields  upon  the  right  side,  the  yellow^  was  persistently  desig- 
nated as  "  pale  green"  in  every  part  of  its  visual  field  except  at  one  small 
point  in  the  centre  of  the  combined  color-areas  up  and  out,  where  it  was 
properly  named.  In  this  case  the  retina  of  the  left  (blind)  eye  showed  a 
slightly  cedematous  condition,  with  some  tortuosity  of  its  veins,  as  described 
by  Landolt.  De  Schweinitz2  also  reports  "a  somewhat  distended  and 
slightly  tortuous  retinal  vein,  with  undue  prominence  of  the  central  lymph- 
sheaths,"  in  a  sixteen-year-old  girl,  with  complete  hysterical  analgesia  and 
aphonia.     In  this  case  the  visual  fields  were  normal. 

In  two  cases  recently  studied  through  the  kindness  of  Dr.  "William 
Goodell,  careful  perimetric  examination  showed  more  than  one-thirtieth  re- 
duction of  both  form-  and  color-vision  from  normal,  this  in  each  instance 
being  more  pronounced  upon  the  left  side.  The  same  is  true  of  another 
example  of  the  same  type  seen  in  conjunction  with  Dr.  Wharton  Sinkler. 
All  three  cases  were  in  young  female  adults.  In  no  instance  was  there  any 
perversion  of  the  order  of  the  fields  of  vision. 

From  these  groupings  it  can  be  seen  that  with  the  concomitant  symp- 
toms the  diagnosis  is  comparatively  easy,  though  when  the  manifestations 
are  limited  to  the  ocular  apparatus  alone  the  disease  becomes  difficult  to 
discover.  Enough,  however,  has  been  said  to  show  that  the  very  muta- 
bility of  the  special  symptoms  affords  an  excellent  criterion  for  the  recog- 
nition of  "  that  domestic  demon  which  has  produced  untold  discomfort  in 
many  a  household,  and,  I  am  almost  ready  to  say,  as  much  unhappiness  as 
the  husband's  dram."3 

With  the  exception  of  retinal-vessel  dilatation  and  oedema,  true  objective 

1  This  is  both  remarkable  and  highly  symptomatic,  as  being  opposed  to  the  ordinary 
color-loss  seen  in  organic  change  of  the  second  nerve. 

2  American  Journal  of  the  Medical  Sciences,  November,  1889. 

8  S.  Weir  Mitchell,  Wear  and  Tear,  or  Hints  for  the  Overworked,  1874,  p.  29. 
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fundus-changes  have  never  been  noted,  although  it  may  be  fair  to  presume 
that  in  the  hystero-epileptic  form  of  the  disease,  where  the  seizures  have 
been  both  many  and  severe,  physical  alterations  like  those  so  constantly 
found  in  old  epileptics  (even  in  young  subjects)  may  become  visible. 

No  absolute  data  can  be  given  as  to  the  prognosis.  Some  cases  recover 
vision  spontaneously  without  any  assignable  cause ;  others  are  almost 
momentarily  freed  from  this  disturbance  by  profound  psychic  impression ; 
others,  again,  linger  for  a  long  time  without  any  apparent  gain,  in  spite  of 
all  hygiene  and  judicious  care ;  whilst  a  number  seem  pushed,  as  it  were, 
into  absolute  darkness,  to  remain  forever  blinded. 

All  that  contributes  to  the  general  welfare  of  the  patient  (not  forgetting 
Dr.  S.  Weir  Mitchell's  highly  successful  "  combination  of  therapeutic  meas- 
ures,"1 which  "consists  in  an  effort  to  lift  the  health  of  patients  to  a 
higher  plane  by  the  use  of  seclusion,  which  cuts  off  excitement  and  foolish 
sympathy ;  by  rest,  so  complete  as  to  exclude  all  causes  of  tire ;  by  mas- 
sage, which  substitutes  passive  exercise  for  exertion ;  and  by  electrical  mus- 
cular excitation,  which  acts  in  a  somewhat  similar  manner  to  massage,  and 
with  it  by  depriving  rest  in  bed  of  its  essential  evils," z  in  any  case  that  has 
resisted  the  advantages  of  out-door  exercise  in  a  new  environment)  should 
be  conscientiously  tried,  and  ofttimes  apparently  grave  ocular  symptoms  will 
disappear  as  the  physical  and  the  moral  tone  of  the  patient  improve.  Sim- 
ulation of  both  the  conscious  and  the  unconscious  types  can  be  readily 
detected  by  repeated  and  careful  testing. 

LESIONS  DEPENDENT   UPON  SPECIAL  DYSCEASI^E. 

In  enteric  or  typhoid  fever,  which  is  especially  an  affection  of  early  adult 
life  and  adolescence,  ophthalmoscopic  lesions  are  not  wanting.  Hutchinson 3 
gives  an  instance  of  a  boy  who  developed  double  optic  neuritis  two  or 
three  weeks  after  an  attack  of  fever  which  was  complicated  by  marked 
diarrhoea  and  cephalalgia, — a  condition  of  eye-nerve  no  doubt  due  to  an 
associated  meningitis.  Fortunately,  however,  as  Wilson  tells  us,1  "  actual 
meningitis  is  exceedingly  rare,  notwithstanding  the  comparative  frequency 
of  symptoms  suggestive  of  its  presence." 

Cases  of  secondary  atrophy  without  ophthalmoscopic  appearances  of 
previous  inflammation  of  the  nerve-head  are  on  record,  as,  for  instance,  the 
interesting  one  noted  by  Haddaeus5  and  others.  The  present  writer  has 
seen  a  ten-year-old  girl  in  the  general  wards  of  St.  Agnes's  Hospital,  who, 
two  weeks  after  the  cessation  of  all  active  symptoms  of  typhoid  fever  with- 
out any  seeming  complication,  showed  extremely  pallid  disks,  especially  to 
the  temporal  sides,  with  marked  reduction  in  the  calibre  of  both  the  arterial 

1  Lectures  on  Diseases  of  the  Nervous  System,  especially  in  "Women,  1885,  p.  269. 

2  Op.  cit.,  p.  270. 

a  Royal  London  Ophthalmic  Hospital  Reports,  ix.  125. 

4  This  Cyclopsedia,  i.  471. 

6  Klinische  Monatsblatter  fur  Augenheillcunde,  August,  1865. 
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and  venous  currents.  The  query  arises,  Was  a  low-grade  meningitis  the 
mischief-maker  in  this  instance  ? 

As  cardiac  thrombi  are  present  at  times,  it  is  not  difficult  to  understand 
how  intraocular  vascular  changes,  such  as  embolism  of  the  central  artery.of 
the  retina  or  of  one  of  its  retinal  branches,  may  at  times  be  found.  Gale- 
zowski l  cites  such  a  case. 

Typhus  fever,  which  is  usually  mild  in  children,  is  not  very  apt  to 
have  marked  intraocular  changes  associated  with  its  symptoms.  Where 
optic  nerve-head  changes  have  been  found,  it  is  most  probable  that  they 
have  been  either  the  results  of  meningeal  inflammation  or  the  consequences 
of  lodgement  of  embolic  or  thrombotic  massings :  thus,  the  cases  of  Chis- 
olm  2  and  Teale,3  quoted  by  Gowers,4  probably  belong  to  the  former  class. 
According  to  Norris,5  Larionow's  statistics  of  fifty-seven  patients  with 
typhus  exanthematismus  show  one  instance  of  neuro-retinitis  and  two 
cases  of  contraction  of  the  field  of  vision.  Pepper,6  who  has  had  oppor- 
tunity to  study  the  affection  during  an  epidemic  in  Philadelphia,  says  that 
eye-symptoms  were  very  rarely  seen. 

Independently  of  the  presence  of  a  definite  spirillum  in  the  blood  of 
patients  suffering  from  relapsing  fever,  which  of  itself  may  be  productive 
of  disturbance  in  the  vascular  channels  of  the  eye,  metastases  from  splenic 
abscess,  septic  peritonitis,  or  even  hemorrhagic  infarcts  from  various  viscera, 
etc.,  which  are  at  times  found  in  this  disease,  may  all  give  rise  to  profound 
inflammation  of  the  more  deeply  seated  tissues  of  the  uveal  tract.  Choroid- 
itis with  consequent  hyalitis,  cyclitis  with  pus  in  the  posterior  chamber,7 
and  retinal  and  optic-nerve  complications,  may  all  appear.  Trompetter8 
has  determined  the  presence  of  these  conditions  in  nearly  six  and  a  half  per 
cent,  of  over  three  hundred  cases  seen  by  him. 

Scarlet  fever,  or  scarlatina, — the  dread  disease  of  the  young, — is  so  apt 
to  have  renal  derangement  as  one  of  its  symptoms  that  it  is  not  infre- 
quent to  have  some  form  of  intraocular  expression'  of  the  complication. 
More  especially  is  this  noticed  with  the  amblyopic  form  of  disturbance, 
where,  without  warning,  at  the  time  of  the  utmost  severity  of  the  attack, 
double  blindness  suddenly  appears,  to  last  but  a  few  days.  The  ophthal- 
moscope seemingly  tells  nothing  of  the  cause,  except  a  possible  slight  ob- 
scuration of  the  border  of  the  head  of  the  optic  nerve.     Ebert,9  quoted  by 

1  Traite  Ieonographique,  p.  188. 

5  Royal  London  Ophthalmic  Hospital  Reports,  vi.  214. 

"  Medical  Times  and  Gazette,  May  11,  1867. 

1  Medical  Ophthalmoscopy,  1882,  p.  240. 

5  A  System  of  Practical  Medicine  by  American  Authors,  vol.  v. 

6  System  of  Medicine,  vol.  i. 

'  Schweigger  (Hand-Book  of  Ophthalmology,  1878,  p.  419),  in  speaking  of  an  epidemic 
of  recurrent  fever  which  occurred  in  the  Charite  Hospital  in  Berlin,  says  that  there  was 
simple  unilateral  iritis  in  nearly  one-half  of  the  cases. 

8  Klinische  Monatsblatter  fur  Augenheilkunde,  April,  1880. 

8  Veranderungen  des  Ausenhintersn-undes. 
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Norris1,  gives  a  series  of  clinical  histories  of  such  instances.  In  the  dis- 
cussion of  these  cases,  Graefe2  makes  the  important  observation  that  as 
there  is  always  proper  motion  of  the  irides  to  light-stimulus,  the  lesion 
must  be  posterior  to  the  quadrigemina  :  the  symptoms  of  such  a  condi- 
tion thus  may  prove  of  immense  collateral  value  in  the  prognosis  of  vision. 
Pfliiger's  note 3  of  a  ten-year-old  child  who  became  gradually  blind  in  three 
days'  time  three  weeks  after  an  attack  of  scarlet  fever,  is  interesting  in 
showing  "double  papillo-retinitis"  without  the  presence  of  albumen  in 
the  urine.  In  five  months  sight  had  returned  to  almost  normal.  It  is  prob- 
able that  meningitic  inflammation  was  the  cause,  as  was  partially  evidenced 
by  "  considerable  headache"  during  the  fever.  Bayley  *  gives  the  histories 
of  progressive  failure  of  sight  in  two  sisters  who  had  uncomplicated  attacks 
of  scarlet  fever.  In  each  instance  pigment-massings  in  the  fundus  oculi 
were  visible,  whilst  the  optic  disk  is  noted  as  merely  "  pale."  Cases  of 
direct  implication  of  the  optic  nerves,  with  seeming  consecutive  atrophy 
from  descending  optic  neuritis,  are  on  record.  More  rarely,  inflammatory 
changes  in  the  choroid,  with  liquid  effusion  between  the  choroid  and  the 
retina,  giving  rise  to  grave  intraocular  destruction,  have  been  noted. 

In  all  these  latter  forms  of  ocular  disease  the  prognosis  is  truly  grave. 
Lubinski5  is  said  to  have  found  evidences  of  irido-cyclitis  with  vitreous 
opacities  in  twenty-two  out  of  six  hundred  and  forty  patients.  The  ocular 
affection  occurs  as  a  late  sequela  of  the  fever.  In  the  lighter  form  hyper- 
emia of  the  disk  is  noted.  All  the  cases  seen  were  in  male  adults.6  Alter- 
ative and  absorbent  treatment,  with  attention  to  the  general  hygiene  of 
the  little  patient,  is  all  that  can  be  judiciously  recommended  for  the  preser- 
vation or  improvement  of  the  remaining  sight. 

In  marked  cases  of  diphtheria,  especially  where  multiple  paralyses 
ensue,  ophthalmoscopic  pictures  of  grave  optic-nerve  disease  with  consecu- 
tive atrophic  changes  have  been  seen.  Bouchut 7  has  found  such  instances, 
one  of  which  was  unilateral  in  type.  Gowers 8  says,  "  The  congestion  and 
oedema  are  usually  bilateral,  but  may  be  more  intense  on  one  side  than  on 
the  other."  In  partial  confirmation  of  this  statement,  the  writer  has  pub- 
lished 9  an  account  of  a  twelve-year-old  boy  who,  five  years  after  an  attack 
of  diphtheria  and  paralysis  which  confined  him  to  bed  for  three  months,10 
whilst  presenting  an  ophthalmoscopic  appearance  of  double  chorio-retinitis 

1  Pepper's  System  of  Medicine,  vol.  iv.  2  Quoted  by  Norris. 

8  Archiv  fur  Ophthalmologie,  vol.  xxiv.,  mentioned  in  Gowers's  Medical  Ophthal- 
moscopy, 1882,  p.  243. 

4  The  Lancet,  September  15,  1887. 

5  Westnik  Ophthalmologic  1887. 

6  Thomson  and  Gould,  Annual  of  the  Universal  Medical  Sciences,  vol.  iii.,  1888. 

7  Quoted  in  Gowers's  Medical  Ophthalmoscopy,  1882,  p.  249. 

8  Medical  Ophthalmoscopy,  1882,  p.  249. 

9  Transactions  of  the  American  Ophthalmologics!  Society,  1887. 

10  During  the  time  of  his  illness  he  was  unable  to  speak,  and  his  eyesight  became  bad,— , 
the  latter  condition  persisting. 
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with  partial  degeneration  of  the  optic  nerve,  associated  with  curious  lymph- 
extravasation  into  the  retina  and  vitreous,  more  pronounced  on  the  right 
side,  gave  but  one-fiftieth  of  normal  vision  with  the  right  eye  and  nearly 
one-fifth  with  the  left.  At  that  late  time  the  patellar  tendon  reflexes  were 
almost  abolished.  An  examination  of  the  urine  failed  to  reveal  any 
abnormal  deposits. 

It  is  probable  that  most  of  the  fundus-lesions  sometimes  met  with  in 
rubeola  are  dependent  upon  meningitis  or  some  other  form  of  cerebral  com- 
plication. Wadsworth 1  reports  three  such  instances.  Stephenson 2  cites  a 
case  of  double  optic  neuritis  which  was  accidentally  discovered  in  a  four 
year-old  boy  who  had  just  recovered  from  an  uncomplicated  attack  of 
measles.  Whether  there  was  any  causal  relationship  between  the  two  in 
this  case  it  is  impossible  to  say,  although  there  was  an  entire  absence  of 
any  other  apparent  organic  disturbance.  Coggin3  gives  the  history  of 
several  cases.  He  says,  "  The  lesion  is  supposed  be  be  a  circumscribed 
basal  meningitis,  and  non-tubercular,  though  rarely  tubercular  deposits  are 
present."  Both  Von  Graefe 4  and  Nagel 5  give  cases — especially  the  latter 
— which  are  expressive  of  cerebral  disturbance. 

Should  nephritis  set  in,  the  fundus-lesions  may  become  quite  pro- 
nounced :  thus,  a  rare  case  of  isolated  retinal  detachment  from  subretinal 
effusion  subsequent  to  a  severe  hemorrhagic  neuro-retinitis  is  reported  by 
Anderson6  as  having  been  seen  in  a  six-year-old  girl  who  was  suffering 
from  chronic  nephritis,  which  seemed  to  follow  an  attack  of  rubeola,  with 
subsequent  bronchitis  and  "  consumption  of  the  bowels,"  at  eighteen  months 
of  age.  Uraemia  terminated  the  patient's  life  three  months  after  the  oph- 
thalmoscopic signs  became  manifest.  The  necropsy  revealed  advanced 
fibroid  contraction  of  the  kidneys.  The  case  is  worthy  of  record  not  only 
on  account  of  its  comparative  rarity,  but  also  as  most  probably  having  had 
the  exanthem  as  its  starting-point. 

Here,,  as  shown  in  all  the  acute  exanthemata,  the  solution  of  the  whole 
problem  is  to  be  found  in  pathological  changes  which  affect  the  nervous  and 
vascular  systems. 

In  view  of  Edwards's  observation 7  that  he  has  seen  "  one  instance  of 
tubercular  meningitis  develop  as  a  complication  of  rubella"  (roiheln),  fundus- 
oculi  lesions  indicative  of  this  condition  may  at  times  be  expected.  As 
renal  disturbance  has  also  been  met  with  by  Curtman  (Jog.  cit),  ophthalmo- 
scopic expression  of  such  an  occurrence  may  not  be  wanting ;  in  fact,  all 
the  intraocular  expressions  of  other  exanthemata,  which  are  visible  to  the 


1  Boston  Medical  and  Surgical  Journal,  1880,  p.  636. 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  viii.  150. 

3  American  Journal  of  Ophthalmology,  January,  1890. 
*  Archiv  fur  Ophthalmologic,  xii.  2,  138. 

5  Behandlung  der  Amaurosen,  S.  24-30  (quoted  by  Norris). 

6  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1888,  p.  HI. 
'  This  Cyclopedia,  i.  697. 
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ophthalmoscope,  may  be  safely  asserted  to  have  proper  placing  among  the 
possible  ophthalmic  symptoms  seen  from  time  to  time. 

The  sudden  blindness  which  sometimes  appears  during  the  convulsive 
stage  of  pertussis  is  a  priori  generally  associated  with  hemorrhagic  extrava- 
sation into  the  interior  of  the  eye  from  vessel-rupture  during  a  paroxysm. 
Case  III.  of  Landesberg's  series1  most  probably  belongs  to  this  group- 
ing. Knapp2  found  all  the  symptoms  of  "ischsemial  retina?"  in  a  three- 
year-old  boy  who  suddenly  became  blind  during  an  attack  of  whooping- 
cough.  Curiously,  "  both  pupils,  however,  responded  promptly  to  changes 
of  light."  A  double  paracentesis  seemed  to  restore  both  optic  nerve  and 
retinal  circulation  to  a  sufficient  degree  not  only  to  give  objective  signs  of 
betterment,  but  even  to  allow  the  patient  to  recognize  ordinary  objects. 
Six  weeks  after  the  operation  the  child  died  from  lobular  pneumonia :  a 
confirmation  of  a  remark  made  to  the  observer  by  Prof.  Loomis,  of  New 
York,  who  informed  him  "  that  blindness  in  whooping-cough  had  been  ob- 
served, but  almost  exclusively  in  children  who  afterwards  died  from  lobular 
pneumonia."  Case  I.  of  Landesberg's  list 3  reads  very  much  like  a  case  of 
embolism  of  one  or  two  of  the  upper  arterial  branches  in  the  right  retina : 
vision  is  said  to  have  been  restored  to  one-half  of  normal.  Alexander* 
contributes  two  examples.  The  first,  which  was  followed  by  death,  gave 
proper  pupillary  reaction  ;  here  cerebral  oedema  between  the  occipital  lobes 
and  the  quadrigeminate  bodies  is  supposed  to  have  been  the  cause.  The 
second  showed  optic  neuritis  with  consecutive  partial  atrophy.  In  this 
instance  the  irides  were  immobile.     Meningitis  is  named  as  the  cause. 

Except  by  direct  infection  or  extension  of  purely  local  changes,  deep 
lesions  of  the  eye  as  complications  or  sequelae  of  variola  are  very  infrequent. 
Gowers 5  instances  a  man  of  fifty  who  had  atrophy  of  the  right  optic  disk 
dating  back  to  an  attack  of  small-pox  at  twelve  years  of  age.  When  seen, 
the  patient  exhibited  some  general  and  local  signs  of  ataxia.  He  also  cites 
Leber6  as  observing  diffuse  neuro-retinitis  during  the  stage  of  drying  of 
the  eruption. 

Varicella,  the  most  benign  of  all  the  acute  exanthemata,  fails  to 
present  any  lesion  of  the  optic  nerve  or  the  intraocular  tunics  except  in  the 
gangrenous  variety  of  the  disease.  In  this  class  of  cases  Hutchinson 7  has 
seen  loss  of  sight  from  purulent  irido-choroiditis,  a  condition  no  doubt  de- 
pendent upon  metastasis  of  pathogenic  material  from  some  infected  organ, 
causing  the  formation  of  a  local  inflammation  somewhere  in  the  uveal  tract, 
with  consequent  abscess. 


1  Medical  and  Surgical  Reporter,  1880,  p.  249. 

2  Archives  of  Ophthalmology  and  Otology,  iv.  448. 

3  Op.  cit,  p.  248. 

4  Deutsche  Medicinische  "Wochenschrift,  No.  11,  1888. 
s  Medical  Ophthalmoscopy,  1882,  p.  348. 

6  Op  cit.,  p.  244. 

*  Quoted  by,  Jennings  in  vol.  i.  of  this  Cyclopaedia,  p.  763. 
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As  mentioned  by  Hirschfelder  in  vol.  i.  of  this  Cyclopaedia,  p.  778, 
"Amaurosis  has  been  produced  by  retrobulbar  abscess,"  in  erysipelas 
both  of  the  face  and  of  the  head,  this  being  caused  by  extension  of  the 
external  inflammation  into  the  tissues  of  the  orbit,  with  involvement  of 
the  optic  nerve.  Both  Knapp  l  and  Jaeger  report  cases  where  the  eye- 
o-rounds  presented  pictures  indicative  of  thrombosis.  In  some  of  the  worst 
cases  the  veins  of  the  orbit  become  pus-bearing,  leading  to  brain-complica- 
tions, which  cause  the  patient's  death.  Weiland 2  has  had  a  marked  case 
where  recovery  was  extremely  slow.  At  times  there  is  no  other  decided 
symptomatic  evidence  of  pus-formation  in  the  orbit  with  extension,  or  proof 
of  pressure  from  inflammatory  material,  than  a  rapid  loss  of  vision.  This 
decrease  of  sight  generally  begins  either  both  centrally  and  peripherally, 
leaving  the  so-called  annular  field,  or  centrally  alone.  In  such  cases  intra- 
ocular changes  of  consecutive  atrophy  are  apt  to  manifest  themselves  ob- 
jectively later.3     Oeller's  i  case  is  of  much  interest. 

The  peculiarity  of  the  ophthalmoscopic  picture,  in  every  instance,  is 
merely  indicative  of  the  kind  of  offending  inflammatory  material,  and  is 
dependent  upon  the  amount  and  position  of  the  pressure-changes. 

As  endocardial  disease  is  more  prone  to  appear  in  the  rheumatism  of 
childhood  than  it  is  in  that  of  adult  life,  ocular  symptoms  expressive  of 
the  complication  should  be  more  frequently  expected  among  children  than 
among  older  patients.  These  changes,  as  might  be  expected,  belong  to  the 
vascular  type  of  disease  :  thus,  embolism  of  the  central  retinal  artery,  or  even 
choroiditis  of  the  metastatic  type,  may  appear.  Direct  implication  of  the 
post-ocular  portion  of  the  optic  nerve  from  irritation  in  the  orbit  may  give 
rise  to  pressure-signs  or  inflammation-symptoms  in  the  interior  of  the  eye. 

Not  infrequently,  when  a  new  or  a  weakly  subject  is  pushed,  as  it 
were,  into  a  paludal  district,  the  series  of  symptoms  indicating  malaria 
produced  by  the  specific  blood-poison  are  increased  by  an  ocular  grouping 
which  not  only  embraces  the  superficial  form  of  inflammation  but  also  in- 
cludes changes  in  the  deeper  and  denser  motor  and  sensory  nerve-structures 
of  the  organ.  These  changes  in  the  eye  are  probably  due  either  to  the  pas- 
sage of  some  of  the  foreign  substance  in  the  blood  into  the  ocular  tissues 


1  Archives  of  Ophthalmology,  1884. 

'  Deutsche  Medicinische  Wochensehrift,  1887. 

3  Stille  (International  Encyclopaedia  of  Surgery,  Ashhurst,  1881,  p.  185)  quotes 
Parinaud  (Archives  Generales  de  Medecine,  June,  1879,  p.  641)  as  saying,  "  Besides  the 
sequelae  common  to  all  the  forms,  there  is  one  that  is  indeed  rare  and  seems  peculiar  to 
erysipelas  of  the  face.  It  is  hlindness  due  to  an  atrophic  degeneration  of  the  optic  papilla, 
which  sometimes  affects  only  one  eye,  and  sometimes  both  eyes.  The  impairment  of  sight, 
when  it  occurs  only  in  one  eye,  begins  towards  the  close  of  the  attack,  or  when  the  swelling 
of  the  eyelids  has  subsided  sufficiently  to  permit  them  to  be  raised.  When  both  eyes  have 
been  involved,  the  impairment  of  sight  appears  not  to  have  been  noticed  before  the  com- 
plete subsidence  of  the  erysipelas,  and,  after  varying  in  degree,  to  have  left  a  permanent 
defect  of  vision,  sometimes,  however,  in  regard  to  certain  colors." 

4  Miinchener  Medicinische  Wochenschrift,  1889. 


OPHTHALMOSCOPY  :    SYMPTOMATIC    DISORDERS.  223 

themselves,  or  to  the  lodgement  of  pathological  products  in  such  a  position 
in  the  intraocular  apparatus  as  to  cause  undue  pressure  upon  some  impor- 
tant part,  with  irritation  and  inflammation  of  adjacent  material.  In  more 
marked  cases  brain  and  spinal-cord  disturbances  may  ensue,  the  former 
giving  rise  to  complications  which  make  themselves  known  by  various 
peripheral  neuroses.  Rarest  of  all  these  affections  is  that  of  the  optic  nerve 
itself.  At  times  its  disturbance  is  made  apparent  by  attacks  of  transient 
amblyopia,  which  probably  by  frequent  repetition  causes  gradual  degenera- 
tion of  nerve-material.  Such  symptoms  generally  manifest  themselves  very 
soon  after  a  severe  attack  of  the  fever,  especially  if  the  patient  be  in  a  hot 
climate.  In  these  cases  the  capillary  circulation  of  the  optic  disk  is  almost 
or  quite  gone,  leaving  the  substance  very  pallid  and  white.  At  times  the 
retinal  vessels  are  small,  whilst  limitation  of  the  visual  field,  even  of  the  hemi- 
anopsic  variety,  and  great  diminution  of  central  vision,  for  both  form  and 
color,  manifest  themselves.     C.  S.  Bull l  describes  two  such  cases  in  adults. 

In  another  class  of  cases,  which  occurs  almost  exclusively  in  the  tropics, 
and  in  which  hemorrhagic  retinitis  with  perineuritis  exists,  the  fundus  oculi 
shows  numerous  striated  and  stellate  hemorrhages  either  situated  along 
the  larger  retinal  stems  or  scattered  in  small  areas  between  the  disk  and 
the  fovea,  the  nerve-head  itself  varying  in  degree  of  swelling  and  serous 
infiltration.     De  Mussey 2  relates  one  such  instance. 

Mackenzie 3  gives  the  descriptions  and  drawings  of  the  eye-grounds  of 
two  young  men  with  the  quotidian  type  of  the  disease.  In  each  instance 
large  superficial  hemorrhages  were  found,  the  first  having  a  number  of 
pin-point  opacities  scattered  about  the  eye-ground.  A  third  case,  of  the 
tertian  type,  in  a  patient  aged  eighteen  years,  also  showed  hemorrhagic 
extravasation  into  the  retina.  In  none  of  the  instances  was  the  optic  nerve 
very  much  disturbed.     In  all  the  retinal-vessel  calibre  appeared  normal. 

According  to  Growers,*  Ramorius 5  has  had  the  good  fortune  to  study 
the  vascularity  of  the  fundus  oculi  during  a  series  of  paroxysmal  attacks 
of  periodical  amblyopia  in  two  cases.  During  the  paroxysm  the  nerve- 
heads  were  pallid  and  the  arteries  of  the  retina  were  thread-like  and  almost 
bloodless,  whilst  the  veins  were  nearly  invisible.  Curiously,  this  attack 
was  accompanied  by  "  great  congestion  of  the  face  and  ears  and  a  sensation 
of  heaviness  in  the  head."  Other  vaso-motor  and  sensory  symptoms  were 
present.     Quinine  rapidly  cured  both  of  the  cases. 

Accepting  Guiteras's  conclusion,6  "  that  the  foci  of  endemicity  of  yellow 
fever  are  essentially  maintained  by  the  creole  infant  population,"  and  agree- 
ing with  his  belief7  "that  yellow  fever  in  its  native  haunts  is  essentially  a 

1  American  Journal  of  the  Medical  Sciences,  April,  1877. 

2  Journal  d'Ophtalmologie,  1872. 

3  Medical  Times  and  Gazette,  1877. 

4  Medical  Ophthalmoscopy,  1882,  p.  247. 
6  Annali  di  Ottalmologia,  1877. 

6  This  Cyclopedia,  i.  804.  '  Op.  cit,  p.  857. 
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disease  of  childhood,  the  adult  native  being  protected  by  a  previous  attack/' 
it  at  once  becomes  apparent  that  the  ocular  symptoms  of  the  disease,  modified 
by  the  age  of  the  patient  and  the  gross  peculiarity  of  the  general  symptoms, 
are  to  be  found  here  just  the  same  as  in  the  adult. 

Although  the  conjunctival  injection  and  ecchymotic  spots  are  very  rare 
in  this  class  of  subjects,  yet  their  very  presence,  just  as  in  older  patients, 
may  serve  to  explain  in  some  instances  rapid  failure  of  sight  as  possibly 
caused  by  intraocular  extravasation.  In  graver  cases,  though  fortunately, 
from  the  nature  of  the  disease,  its  pathology,  and  the  age  of  the  patient, 
very  rarely,  emboli  or  thrombi  from  hemorrhagic  foci  in  the  cardiac  and 
pulmonary  cavities  may  at  times  appear  and  give  rise  to  pronounced  visual 
and  ocular  disturbance.  Again,  temporary  blindness  and  dimness  of  vision 
at  the  onset  of  the  disease,  or  pupillary  dilatation  and  extraocular  muscle 
enervation  seen  later  in  the  disorder,  as  shown  by  Bush1  to  have  been 
found  in  adult  cases,  may  at  times  be  expected  in  some  cases  where  unusual 
nerve  symptoms  followed  by  coma  ensue. 

Were  the  ophthalmoscope  employed  regularly  in  every  instance  of 
the  pyretic  stage  of  dengue  as  seen  in  children,  ophthalmoscopic  symptoms 
indicative  of  cerebral  change  might  at  times  be  manifest.  Should  endocar- 
ditis or  even  arthritis  appear,  intraocular  manifestations,  as  previously 
mentioned  in  speaking  of  some  of  the  other  fevers  and  dyscrasise,  may 
show  themselves.  According  to  Thomas,2  "  glaucoma,  amaurosis,  ...  and 
other  evidences  of  the  profound  impression  of  the  poison  ...  are  more 
deserving  of  attention." 

In  cholera,  as  Norris  says,3  "the  retinal  arteries  are  much  diminished  in 
size,  and  the  veins,  although  not  dilated,  are  filled  with  blackish  blood." 
Continuing,  he  tells  us  that,  "  owing  to  the  great  feebleness  of  the  circula- 
tion, the  slightest  pressure  with  the  finger  on  the  eyeball  produces  arterial 
pulse."  Von  Graefe 4  has  found  instances  where  artificially  induced  increased 
intraocular  tension  caused  the  arterial  blood-currents  to  disappear,  this 
being  especially  noticeable  in  cases  where  the  cardiac  action  was  so  enfeebled 
that  the  ordinary  radial  pulsation  could  not  be  determined.  He  has  also 
found  the  optic  nerve  head  reddish  blue  in  appearance. 

In  spite  of  the  declaration  of  some  authors  that  they  have  been  unable 
to  find  a  special  form  of  retinitis  in  diabetes,  the  affection  is  of  such  great 
frequency  in  the  glycosuric  variety  of  the  disease  and  the  changes  are  so 
peculiar  that  there  can  be  no  reasonable  doubt  of  the  existence  of  the  asso- 
ciation. If  it  be  true,  as  Ellis5  says,  that  both  forms  of  the  disorder  are 
excessively  rare  in  children,  and  if  clinical  results  support  Fenwick's  asser- 

1  An  Account  of  the  Bilious  Remitting  Yellow  Fever  as  it  appeared  in  the  City  of 
Philadelphia  in  the  Year  1793,  1794. 

2  Quoted  by  Matas,  this  Cyclopaedia,  vol.  i.  p.  891. 

3  A  System  of  Practical  Medicine  by  American  Authors,  vol.  iv. 

4  Archiv  fiir  Ophthalmologic,  xii.  2,  210. 

6  A  Practical  Manual  of  the  Diseases  of  Children,  1879,  p.  157. 
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tions1  that  when  present  in  early  life  the  disease  "is  seldom  protracted 
beyond  three  or  four  years,"  and  that  most  patients  "  die  within  a  year  or 
eighteen  months,"  it  may  be  fairly  presumed  that  ocular  disturbance  should 
be  expected  in  the  great  majority  of  such  cases,— a  presumption  that  can 
only  be  made  a  certainty,  however,  by  painstaking  study  of  every  case. 
Eolland2  goes  so  far  as  to  say  that  he  has  never  found  a  glycosuric  who  did 
not  have  some  visual  disturbance. 

In  a  number  of  instances  there  is  nothing  more  than  a  binocular  dim- 
ming of  central  vision,  with  the  retention  of  fair  peripheral  sight,  and  without 
any  appreciable  ophthalmoscopic  lesion.  In  others,  following  this  condi- 
tion, the  nerve-head  generally  loses  some  of  its  capillarity  and  appears 
partially  atrophic.  In  some  of  these  cases,  as  shown  by  the  great  disposition 
to  hemorrhagic  extravasation,3  it  is  possible  that  the  degenerative  changes 
that  have  been  found  post  mortem  in  the  optic  nerve*  are  the  results  of 
aneurismal  dilatation  with  breakage  of  the  vessel-walls  of  the  capillaries  of 
the  optic  nerve  in  such  a  position  as  to  give  rise  to  the  appearance  of  central 
scotomata. 

In  another  variety,  especially  where  probable  nephritic  change  has  taken 
place,  as  expressed  by  the  presence  of  albumen  in  the  urine  (though  by  no 
means  invariably),  the  hemorrhages  seem  to  take  place  intraocularly ;  here 
the  ophthalmoscopic  picture  is  totally  different :  instead  of  a  comparatively 
healthy  eye-ground,  the  retina  is  puffed  and  swollen,  the  disk  is  hidden, 
whilst  numerous  hemorrhagic  striations  in  the  retina  and  masses  in  the 
vitreous  prevent  any  useful  sight.  Again,  small  circummacular  dottings 
have  been  noticed,  apparently  bearing  no  relation  to  albuminuria.  Relapses 
are  apt  to  occur.  At  times  the  influence  of  a  cerebral  tumor  producing 
either  direct  or  indirect  pressure  upon  the  fourth  ventricle  may  be  suspected 
as  the  causative  factor,  especially  if  other  localizing  symptoms,  such  as 
ocular  paresis  and  paralysis,  be  present. 

Prognosis  is  always  bad.  Treatment  is  to  be  directed  towards  the  systemic 
trouble  alone. 

Ocular  changes  in  the  insipidus  variety  of  the  disease  are  very  much 
rarer  than  in  the  mellitus  form.  The  only  unequivocal  case  that  the  writer 
has  had  opportunity  to  study  failed  to  present  any  coarse  ophthalmoscopic 
changes  whatever.  The  patient  was  a  young  girl  who  suffered  intensely 
from  general  symptoms  of  the  disorder.     Her  mother  died  of  diabetic  coma 

1  Outlines  of  the  Practice  of  Medicine,  1880,  p.  366. 

2  Eecueil  d'Ophtalmologie,  1887. 

3  See  photo-lithograph  of  Gowers's  preparation  of  capillary  aneurism  and  varicose  capil- 
laries from  the  retina  in  a  case  of  diabetes  with  retinal  hemorrhages  (Medical  Ophthal- 
moscopy, 1882,  p.  376),  from  a  case  under  the  care  of  Mackenzie  and  Nettleship  (Koyal 
London  Ophthalmic  Hospital  Reports,  ix.  150).  Here,  as  Gowers  says  (op.  cit,  pp.  197, 
198),  "  the  chief  change  beyond  oedema  was  a  peculiar  hyaloid  degeneration  of  the  intima 
of  the  ai'teries  and  numerous  capillary  aneurisms." 

4  See  article  by  Nettleship  and  Edmunds  in  the  Transactions  of  the  Ophthalmological 
Society  of  the  United  Kingdom,  i.  124. 
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following  the  birth  of  a  child, — a  low-grade  female  imbecile, — who  died 
of  organic  heart-disease  eight  years  later. 

Although  acquired  syphilis  in  the  young  is  rather  infrequent,  yet  as  the 
early  recognition  of  its  symptoms  and  their  treatment  are  so  essential  to  the 
future  welfare  of  the  patient,  a  brief  mention  of  the  various  ophthalmoscopic 
signs  will  be  made  here. 

In  this  disease,  as  in  all  other  dyscrasia,  the  uveal  tract  seems  extremely 
prone  to  disturbance.  Inflammation  of  the  choroid  of  either  a  disseminate 
or  a  macular  variety  rapidly  involving  the  retina,  and  associated  with  fine 
vitreous  opacities,  is  the  most  common  form ;  that  this  should  be  so  is  very 
natural,  as  the  choroid  being  practically  a  part  of  the  uveal  tract,  and  rich  in 
vascularity,  like  the  iris  and  the  ciliary  body,  this  tunic  is  very  apt  to  be 
compelled  to  bear  the  brunt  of  the  ravages  of  this  dread  disease.  Should 
the  inflammatory  changes  in  the  choroid  be  primary  and  extend  forward 
into  the  ciliary  and  iris  regions,  gummatous  swellings,  descemetitis,  and 
turbidity  of  the  aqueous  humor,  with  the  usual  pupillary  and  iritic  changes, 
may  all  manifest  themselves. 

Prognosis  in  all  these  cases  is  bad.  Treatment  should  be  directed 
towards  the  dyscrasia ;  taking  care  to  prevent  the  patient  from  employment 
of  the  eyes  and  to  keep  them  at  rest  by  the  use  of  mydriatics  and  dark 
glasses. 

Diffuse  retinitis  (probably  at  times  choroidal  in  nature),  showing  itself  as 
a  fine  translucent  veil-like  opacity  in  the  retina,  extending  far  out  into  the 
retinal  periphery,  with  slight  obscuration  of  the  optic  disk,  is  often  seen. 
Here  the  retinal  circulation  is  somewhat  disturbed,  as  shown  by  venous 
tortuosity  and  distention,  with  arterial  narrowing  at  times.  Frequently, 
new  blood-vessel  formation,  either  with  or  without  the  association  of  whitish 
membranous  bands,  extends  as  irregular  loops  and  net-work  forward  into 
the  vitreous.  Sometimes  faint,  almost  invisible  opacities  can  be  seen  in  the 
vitreous  humor ;  at  other  times  innumerable  flocculi  float  with  every  move- 
ment of  the  globe. 

Vision  is  generally  affected,  but  as  a  rule,  in  the  minor  cases,  rapidly 
rises  to  normal  in  young  and  sthenic  subjects  under  judicious  alterative  treat- 
ment.1 Phosphenes,  micropsia,  and  metamorphopsia  .have  all  been  noticed. 
Prognosis,  especially  if  the  case  be  seen  early  and  promptly  treated,  is 
favorable.     Kelapses,  unfortunately,  are  apt  to  take  place. 

When  the  poison  attacks  the  optic-nerve  tissue  itself,  either  peripheral 
neuritis  appears  or  simple  atrophy  takes  place.  In  these  cases  there  is 
generally  some  cerebral  or  spinal-cord  involvement.  Such  cases,  however, 
are  almost  unique  in  children. 

In  the  congenital  type  of  syphilis,  choroidal  and  retinal  changes  expres- 

1  At  the  present  time  the  writer  has  under  his  care  an  eighteen-year  old  girl,  who  when 
first  seen,  three  weeks  ago,  had  a  vision  of  ^s,  which  is  rapidly  approaching  the  normal 
under  the  use  of  mercurial  inunctions.  In  this  case  the  choroid  does  not  appear  to  he  in- 
volved. 
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sive  of  inflammation  as  a  part  of  intra-uterine  ocular  disturbance  may  be 
recognized  in  addition  to  the  other  permanent  sequelse,  such  as  posterior 
synechia,  complicate  cataract,  etc. 

In  the  hereditary  form  of  the  disease,  where  the  ophthalmic  symptoms 
appear  in  a  seemingly  healthy  organ  some  time  after  birth,  coarse  changes 
in  the  choroid,  retina,  and  optic  nerve  have  all  been  noted  by  many  ob- 
servers. Irregular  atrophic  areas  bordered  by  blackish  pigment  at  times ; 
dull,  dirty  red-gray  disks,  with  diminished  calibre  of  the  retinal  vessels; 
proliferation  of  pigment  epithelium  into  the  lymph-channels  of  the  vessels 
of  the  retina,  giving  pictures  closely  simulating  pigmentary  retinitis,1  have 
all  been  found. 

Retinitis,  not  only  as  an  extension  from  choroidal  inflammation,  as  in 
Nettleship's  most  interesting  case,2  in  a  nine-year-old  boy  who  gave  an 
undeniable  family  history  of  contagion,3  but  also  as  a  probable  idiopathic 
disorder,  has  been  recorded.  Optic  atrophy,  without  other  gross  ophthal- 
moscopic change,  probably  the  result  of  some  intracranial  lesion  or  disturb- 
ance of  the  optic  nerve,  has  also  been  seen. 

In  opposition  to  Cohnheim's  assertion  4  that  he  has  failed  to  detect 
tubercles  in  the  choroid  in  similar  conditions  of  the  intestines  and  lungs, 
the  same  observer  has  incontestably  shown  their  presence  in  miliary  tubercu- 
losis ;  this  latter  assertion  being  substantiated  by  both  Manz 5  and  Busch.6 
After  most  careful  and  painstaking  investigation,  Lawford7  has  even 
demonstrated  the  presence  of  the  bacillus  tuberculosis  in  the  choroidal 
deposits.8  Wadsworth  also  reports  bacilli  in  a  similar  growth  which  had 
its  initial  point  in  the  ciliary  region.  From  this  it  is  probable  that  the 
failure  to  find  them  by  so  many  writers  is  dependent  either  upon  the  char- 
acter of  the  tubercles,  the  peculiar  idiosyncrasy  of  the  patient  examined,  or 
the  fault  of  the  observer. 

Probably  the  first  ophthalmoscopic  description  of  the  presence  of  tuber- 
cles in  the  choroid  was  made  by  Von  Jaeger,9  followed  by  Von  Graefe.10 

They  appear  as  nodules  with  whitish  summits,  gradually  fading  into  a 
yellow  tint,  and  at  last  assuming  the  color  of  the  choroid.  In  size  they  are 
extremely  variable,  ranging  from  less  than  a  millimetre  to  an  area  larger 
than  that  of  the  disk  itself.     Their  number  is  very  inconstant,  ranging,  as 


1  At  the  present  time  the  writer  is  studying  such  a  case  at  Dr.  Win.  F.  Norm's  clinic 
at  Wills  Eye  Hospital.     In  this  case  the  upper  incisors  are  characteristic. 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  ii.  60. 

3  In  this  case,  Nettleship  says  that  "  the  appearances  in  the  left  were  like  those  in 
Plate  V.,  Pig.  1,  of  Liebreich's  Atlas  ;  those  in  the  right  resembled  Plate  IV.,  Pig.  1." 

*  Archiv  fur  Ophthalmologic,  xiv.  1. 

5  Ibid.,  ix.  3. 

6  Archiv  fur  Pathologische  Anatomie,  xxxvi.  448. 

'  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  vi.  348. 

8  Transactions  of  the  American  Ophthalmological  Society,  1883. 

9  Oesterreichische  Zeitschrift  fur  Praktische  Heilkunde,  January,  1855. 

10  Archiv  fur  Ophthalmologic,  xiv.  1. 
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Cohnheim l  has  shown,  from  a  single  spot  to  more  than  fifty.  Large  aggre- 
gations are  often  present.  If  such  massings  be  large,  as  in  the  accom- 
panying monotint,  taken  from  Lawford's  case,2  the  retina  will  be  markedly 
bulged  forward  by  the  overlying  retinal  vessels,  whereas  the  smallest  ones 
are  invisible  upon  account  of  the  overlying  epithelium.  As  they  grow, 
however,  the  superimposed  tissues  degenerate,  and  thus  allow  the  tuber- 
culous mass  to  become  more  and  more  visible,  until  at  last  from  a  doubtful 
shimmering  area  the  nodule  bursts  into  view  as  a  prominent  unpigmented 
spot.     As  a  rule,  the  macular  region  is  preferred  (see  the  monotint). 

In  some  instances  these  fundus-changes  may  antedate  the  appearance 
of  the  general  inflammatory  symptoms :  thus,  Fraenkel 3  reports  such  an 
exception,  and  Steffan4  has  seen  them  six  weeks  before  the  outburst  of 
a  tubercular  meningitis.  In  view  of  these  facts  it  is  positive  that  were 
intraocular  search  instituted  in  all  cases  of  incipient  meningeal  disease  in 
young  children,  the  diagnostician  would  much  more  frequently  be  able,  by 
the  knowledge  of  their  presence,  to  determine  if  this  were  the  true  charac- 
ter of  the  intracranial  disturbance.  In  such  instances  among  children, 
very  little  is  to  be  expected  from  subjective  symptoms,  because  vision 
is  not  necessarily  affected,  and,  when  affected,  is  so  only  when  the  ad- 
jacent choroidal  and  retinal  elements  begin  to  suffer.  Should  the  child 
have  an  acute  attack  of  meningitis,  the  ophthalmoscopic  picture  may  be 
quite  different ;  the  neuro-retinitis  quickly  establishes  itself,  the  retinal 
arteries  become  pressed,  the  venous  channels,  as  shown  in  Lawford's  case, 
choke,  and  fine  striated  hemorrhages  may  even  appear  throughout  the 
ground.  This,  however,  is  by  no  means  a  necessary  accompaniment,  as  in 
a  case  of  tubercles  of  the  choroid  diagnosed  ophthalmoscopically  one  day 
before  the  patient's  death  from  acute  tuberculosis,  Wells5  found  an  almost 
utter  want  of  intraocular  disturbance.  In  this  case  Vernon 6  demonstrated 
the  presence  of  the  tubercles  in  the  choroid  by  the  microscope.  Bearing 
in  mind.  Strieker's  observation  (quoted  by  Gowers  and  Norris),  that  they 
may  become  recognizable  in  from  twelve  to  twenty-four  hours,  we  should 
not  rest  content  with  a  single  study  of  the  fundus  when  it  is  important  to 
note  their  presence. 

"Whether  it  would  be  wise  to  follow  McHardy's  example 7  in  enucleating 
an  eye  containing  a  rapidly-increasing  intraocular  growth  supposed  to  be  a 
localized  tuberculosis  of  the  choroid,  in  order  to  prevent  general  infection, 
it  is  impossible  to  say.     Both  Mules  8  and  Eperon 9  strongly  advocate  this 

1  Berliner  Klinische  Wochenschrift,  1869,  No.  4. 

2  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1886,  p.  348. 
s  Jahrbuch  fur  Kinderheilkunde,  Bd.  ii. 

4  Op.  cit.,  1870. 

6  A  Treatise  on  the  Diseases  of  the  Eye,  Amer.  ed.,  by  C.  S.  Bull,  1883. 

6  Royal  London  Ophthalmic  Hospital  Reports,  ii.  163. 

'  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  viii.  197. 

8  Ophthalmic  Review,  January,  1885. 

9  Archives  d'Ophtalmologie,  1883,  p.  485. 
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Tuberculosis  of  the  Retina  and  Choroid.    (Lawford,  Transactions  of  the  Ophthalmological 
Society  of  the  United  Kingdom,  1886.) 
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procedure,  the  latter  deeming  it  lost  time  to  resort  to  either  medicines  or 
hygienic  measures.  At  any  rate,  one  must  be  very  careful  in  attempting 
to  decide  this  most  difficult  problem,  which  seems,  to  the  writer's  mind 
at  least,  a  question  that  can  be  decided  only  by  obtaining  a  consensus  of 
opinion  from  several  authoritative  persons  in  each  individual  case. 

Of  much  interest  is  Mules's  instance  in  a  ten-year-old  girl.1 

Very  frequently  the  presence  of  the  gray  tubercle  has  been  demonstrated 
in  tissues  of  the  retina  and  the  optic  nerve.  One  case  is  noted  by  Perls 2 
in  which  the  uveal  tract  seemed  to  be  partially  implicated.  Chiari 3  reports 
an  instance  where  the  disk-tissue  appeared  infiltrated,  causing  the  nerve- 
head  to  become  quite  prominent.  Both  Cruveilhier4  and  Hjort5  show 
second-nerve  deposition  as  far  back  as  the  chiasma.  Lawford  6  cites  a  case 
of  a  five-year-old  boy  suffering  from  tubercular  meningitis  (see  the  case  in 
greater  detail  in  the  section  on  the  Choroid),  where,  in  spite  of  the  optic 
neuritis  and  the  large  aggregation  of  tubercular  material  in  the  choroid  at 
the  situation  designated  in  the  monotint,  the  retina  and  the  optic  nerve 
were  uninvolved. 

Lepvsy.— This  dread  disease,  with  its  definite  bacillus,  fortunately  is  so 
rare  in  this  country  that  in  reality  it  is  known  to  us  as  a  curiosity  only.  Its 
eye-symptoms,  as  a  part  of  the  general  destructive  conditions  through  which 
the  tissues  pass,  are  as  multitudinous  as  the  structures  of  the  organ  itself. 
Nothing  seems  to  escape ;  nerve-substance  becomes  infiltrated  with  the 
peculiar  cell-form,  as  shown  by  Virchow  ;7  corneal  tissue  becomes  invaded, 
as  exhibited  beneath  the  microscopes  of  Bull  and  Hansen ; 8  whilst  the 
choroid  and  even  the  retina,  according  to  the  researches  of  the  same  ob- 
servers, do  not  escape.  Although  Pollock 9  justly  tells  us  that  "  the  disease 
of  the  eyeball  is  largely  ciliary  in  origin,"  yet  by  continuity  of  tissue  the 
choroid  and  retina  at  last  become  infiltrated,  and  in  some  instances  total 
loss  of  sight  and  even  destruction  of  the  globe  itself  are  brought  about. 
In  most  cases,  however,  the  degenerative  processes  in  the  anterior  segment 
of  the  organ  cause  the  ordinary  sequelae  of  shrinkage  to  appear,  while  in 
some  others  increased  intraocular  tension,  with  all  its  evil  consequences, 
may  ensue. 

Upon  account  of  the  early  disorganization  of  the  tissues  in  the  anterior 
part  of  the  eye,  the  ophthalmoscope  often  fails  to  give  any  of  the  initial 
appearances  of  infiltration  in  the  choroid  and  retina.     Pollock,10  however, 

1  Medical  Times,  1884,  ii.  80. 

2  Arehiv  fur  Ophthalmologic,  xix.  1. 

3  Wiener  Med.  Jahrhiicher,  1877. 

4  Anat.  Path.  Gen.,  1862. 

5  Klinisehe  Monatsblatter  fur  Augenheilkunde,  1867,  S.  166. 

6  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1886,  p.  346. 
'  Krankhaften  Geschwiilste. 

8  The  Leprous  Diseases  of  the  Eye,  1873. 

0  Leprosy  as  a  Cause  of  Blindness,  1889,  p.  76. 

10  Op.  cit.,  p.  66. 
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asserts  that  no  atrophic  or  pigment  spots  in  the  choroid  have  ever  been 
observed  ophthalmoscopically.  Bull  and  Hansen1  state  that  they  often  saw 
"  a  light  grayish  obscuration  of  the  parts  of  the  retina  which  surround  the 
optic  disk,  with  a  relative  tenuity  of  the  retinal  arteries,  at  post-mortem 
examination." 

LESIONS  DEPENDENT   UPON   TOXICS   INTRODUCED   INTO  THE 

SYSTEM. 

In  countries  where  quinine  is  used  extensively,  cases  showing  the  toxic 
effects  upon  the  second  nerve  have  been  noted.  Thus,  Knapp 2  gives  an 
account  of  a  female  child  of  seven  years,  suffering  from  malaria,  in  whom 
frequently-repeated  enemata  of  ten-grain  doses  of  the  drug  caused  blindness 
in  six  days,  followed  by  phosphenes.  Upon  cessation,  central  vision  gradu- 
ally returned,  but  peripheral  vision  remained  somewhat  impaired.  He  cites 
two  additional  cases  in  boys,  aged  seven  and  eight  years,  where  blindness 
soon  supervened  upon  large  doses  of  quinine,  the  loss  of  vision  only  gradu- 
ally and  imperfectly  returning.  E.  Williams  (loo.  cit.)  reports  a  similar 
instance  after  a  single  ingestion  of  a  large  dose,  in  a  fourteen-year-old  lad, 
who  became  totally  blind  in  four  days. 

The  blindness,  which  is  sudden,  is  generally  associated  with  a  temporary 
deafness  with  tinnitus,  which  lasts  about  a  day.  The  blindness,  which  is 
much  more  persistent,  gradually  lessens  until  good  central  and  fair  periph- 
eric vision  are  obtained.  Curiously,  during  the  convalescence  central  color 
scotomata  are  said  to  appear.3  At  first  the  ophthalmoscope  shows  a  retinal 
condition  which  closely  simulates  embolism.4  The  retinal  vessels  (both 
arteries  and  veins)  are  greatly  contracted,  and  their  contents  can  be  removed 
by  very  slight  pressure.  Vorhies  (quoted  by  Gowers) 5  asserts  that  he  has 
found  the  choroidal  vessels  also  empty.  Gradual,  though  incomplete,  res- 
toration of  both  form-  and  color-vision  takes  place,  the  first  appearing  to 
be  regained  much  the  sooner.  What  the  rationale  may  be  it  is  not  possible 
to  say,  though  most  likely  it  is  dependent  upon  vaso-motor  disturbances, 
giving  rise  to  local  changes.  We  must  remember,  however,  as  Norris 6  says, 
that  "in  many  of  the  reported  cases  it  is  difficult  to  decide  positively  how 
much  of  the  amaurosis  is  due  to  the  quinine  and  how  much  to  the  disease 
for  which  the  patient  is  under  treatment ;"  he  believing  that "  this  is  especially 
true  where  the  patient  has  been  suffering  from  severe  intermittent  fever  or 
from  exhausting  hemorrhages  complicating  uterine  disease,  which  are  well 
known  frequently  to  produce  complete  atrophy,  with  shrinking  of  the 
vessels." 


1  Op.  cit.,  p.  71. 

2  Archives  of  Ophthalmology,  x.  220. 
a  Neul,  Traite  complet. 

*  See  Gruening,  Archives  of  Ophthalmology,  x.  81,  and  Brown,  Transactions  of  the 
Ophthalmological  Society  of  the  United  Kingdom,  vii.  199. 
6  Medical  Ophthalmoscopy,  1882,  p.  238. 
"  Pepper's  System  of  Medicine,  vol.  iv. 
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One  peculiarity  of  the  disorder  as  spoken  of  by  Gowers 1  is  that,  "  whilst 
the  symptoms  are  passing  off,  relapses  may  be  produced  by  insignificant 
doses  of  quinine." 

As  amblyopia  from  tobacco,  comparatively  so  common  among  male 
adults,  may  at  times  be  found  in  younger  subjects,  though  of  course  very 
rarely  in  children,  a  brief  description  of  the  symptoms  will  be  given. 

From  the  time  of  Mackenzie's  assertion  that  most  cases  of  amaurosis 
were  caused  by  tobacco,  which  was  considerably  modified  by  Hutchinson,2 
to  the  latest  analyses  by  Browne,3  much  has  been  written  for  and  against  it. 
The  latest  and  most  important  researches  by  Uhthoff4  show  that  the  lesion 
is  an  axial  inflammation  with  consecutive  atrophic  changes  of  the  retro- 
bulbar portion  of  the  optic  nerve,  generally  close  behind  the  globe  itself. 

In  the  incipiency  of  the  attack,  the  optic  nerve  head  appears  somewhat 
cedematous  and  the  veins  of  the  retina  are  apparently  tortuous.  As  the 
case  progresses,  signs  of  atrophic  degeneration  become  manifest,  the  disk 
appears  of  a  peculiar  red-gray,  with  a  decided  loss  of  capillarity  to  the 
temporal  side,  and  the  retinal  vessels  diminish  in  calibre.6 

Negative  color  scotomata,  especially  for  green  and  red,  either  centrally 
or  somewhat  excentrically  placed,  are  found  early  in  the  case.  Later,  they 
become  larger,  and  either  unite  with  the  blind  spot  of  Mariotte  or  extend 
some  distance  around  the  fixation-point.  Both  blue  and  yellow  now  rapidly 
disappear,  until  at  last  the  scotomata  become  positive  in  type  and  cause  a 
conscious  defect6  in  the  visual  field.  At  this  time  the  concentric  limitation 
of  the  various  fields,  which  has  been  progressively  increasing,  becomes  very 
great  for  both  form  and  the  remnants  of  color-perception  left. 

Prognosis  is  always  good  when  the  case  is  seen  early.  Treatment  con- 
sists in  total  abstinence  from  tobacco.  Strychnine  and  the  best  of  hygiene 
should  be  employed. 

Alcohol  amblyopia  is  rarely,  if  ever,  seen  in  children.  The  ophthalmo- 
scopic signs  and  the  visual  symptoms  are  almost  identical  with  those  of 
tobacco.  In  fact,  this  is  to  be  expected,  since  the  toxic  effects  of  the  drug 
are  most  probably  upon  the  same  strands  of  optic-nerve  fibres. 

Prognosis  is  favorable,  Treatment  consists  in  abstinence  from  the 
employment  of  the  toxic  agent. 

A  doubtful  case  of  Iheine  amblyopia  is  reported  to  have  been  seen  in 
Eussia.7 

Salicylic  acid,  either  by  itself  or  in  conjunction  with  some  base,  is 

1  Medical  Ophthalmoscopy,  1882,  p.  239. 

2  Medico-Chirurgical  Transactions,  1867. 

3  Liverpool  Medico-Chirurgical  Journal,  January,  1888. 

4  Archiv  fur  Ophthalmologic,  1886,  iv.,  and  1887,  1. 

5  In  many  cases  as  seen  in  adults  there  are  an  indescribable  tint  and  appearance  of  the 
nerve-head  which  seem  almost  pathognomonic. 

6  Infrequently,  as,  for  instance,  when  the  study  of  color-changes  constitutes  the  work 
of  the  patient,  trifling  changes  in  green  and  red  are  recognized  quite  early  in  the  case. 

'  Annual  of  the  Universal  Medical  Sciences,  1888,  iii.  126. 


232  OPHTHALMOSCOPY:  symptomatic  disorders. 

said  by  Keiss  to  have  given  ocular  symptoms  simulating  those  of  quinine. 
Gatli1  notes  an  instance  of  temporary  dimness  of  vision  from  a  do*  of  one 
hundred  and  twenty  grains  of  salicylate  of  sodium.  The  patient  a  s.xteen- 
year-old  girl,  was  suffering  from  an  acute  attack  of  articular  rheumatism. 
The  fundus-oculi  changes  were  limited  to  undue  fulness  of  the  retinal  veins 
Both  pupils  were  dilated.  Schiffer2  gives  an  account  of  hallucinations  of 
vision,  lasting  one  day,  following  an  enema  of  seventy-five  grains  of  the 

same  drug.  ,  .        . 

It  frequently  occurs,  and  in  fact  constitutes  one  of  the  physwlogical 
proofs  of  the  assimilation  of  the  drug,  that  santonin,  given  ordinarily  as  a 
vermifuge  in  children,  produces  xanthopsia,  which  lasts  several  hours.  Of 
some  importance,  however,  are  the  results  upon  the  fundus  oculi  which 
are  occasioned  by  much  larger  doses  of  the  drug.  In  such  instances, 
subnormal  color-perception,  associated  with  marked  diminution  of  central 
vision,  is  more  profound  and  lasting. 

Mittendorf 3  reports  an  instance  of  visual  impairment,  with  central  scoto- 
mata  for  green  and  red,  in  an  adult  patient  who  had  been  taking  from 
forty  to  sixty  grains  of  chloral  hydrate  daily  for  six  months.  The  nerve- 
head  appeared  "  muddy."  Upon  the  patient's  ceasing  to  use  the  drug,  and 
after  the  administration  of  strychnine,  vision  rapidly  improved  and  the 
scotomata  disappeared. 

Noyes4  mentions  that  "great  and  sudden  amblyopia"  has  been  caused 
by  osmic  acid. 

Mytilotoxine,  the  poisonous  ptomaine  said  to  originate  in  diseased  mus- 
sels (with  physiological  effects  strongly  resembling  those  of  curare),  is  said 
by  Dutertre 5  to  produce  visual  troubles. 

A  very  curious  instance  of  blue  discoloration  of  the  eye-grounds  has 
been  seen  by  Litten 6  in  a  patient  poisoned  by  nitro-benzol  containing  ani- 
line.    In  this  case  the  entire  surface  of  the  body  was  similarly  discolored. 

The  toxic  action  of  lead,  like  that  of  many  of  the  other  poisonous 
agents,  produces  either  temporary  blindness  without  any  visible  fundus- 
lesion,  optic  neuritis,  or  simple  atrophy.  The  first,  which  is  generally 
both  sudden  and  extremely  transient,  fails  to  show  any  distinctive  oph- 
thalmoscopic signs.  The  second,  Avhich  is  quite  pronounced  on  both 
sides  as  a  rule,  with  numerous  feathery  hemorrhages  from  both  con- 
tracted arteries  and  distended  veins,  is  frequently  recurrent  in  its  inten- 
sity. At  times  there  may  be  almost  total  annihilation  of  sight,  lasting  for 
a  day  or  two.  These  losses  of  vision  appear  to  have  no  relation  to  any 
visible  changes   in   the   fundus   oculi,   and   seem   to   be   associated   with 

1  Gazzetta  degli  Ospitali,  Milan,  1880. 

2  Archives  Mensuelles  cle  Medecine  et  Chirurgie,  1887. 

3  Ophthalmic  Eeview,  October,  1888. 

*  A  Text-Book  on  Diseases  of  the  Eye,  1890,  p.  634. 

s  Recueil  d'Ophtalmologie,  1887. 

6  Oentralblatt  fiir  Praktische  Augenheilkunde,  April,  1881. 
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the  first  form  of  visual  disturbance.  Wadsworth1  reports  a  very  in- 
teresting case  of  double  optic  neuritis  with  ophthalmoplegia  from  lead- 
poisoning  (complicated  by  typhoid  fever)  in  a  nine-year-old  boy.  Hutchin- 
son2 reports  several  instances  of  optic  neuritis  which  were  followed  by 
atrophy.  The  third  form,  which  may  be  either  simple  or  consecutive,  is 
manifested  by  a  gradual  decrease  of  the  capillarity  of  the  head  of  the 
nerve,  with  lessening  of  the  retinal-vessel  calibre,  until  sight  is  absolutely 
lost.  Wells3  gives  the  notes  of  a  case  of  complete  blindness  from  the 
consecutive  type  in  a  young  woman,  a  worker  in  lead.  The  writer  has 
at  present  a  most  interesting  case  of  this  type  in  an  adult,  who  is  fast  be- 
coming blind.  Careful  analysis  of  definite  volumes  of  the  urine,  the  saliva, 
the  nasal  mucus,  and  the  tears,  by  Dr.  John  Marshall,  revealed  the  presence 
of  certain  percentages  of  lead  in  every  excretion  but  the  last.  The  descrip- 
tion of  the  fundus-changes  and  the  transient  peculiarities  of  the  fields  of 
vision  in  this  case  will  be  reserved  for  future  publication. 

In  all  the  cases,  cephalopathic  symptoms  are  so  frequently  apparently 
visible  that  the  utmost  caution  must  be  exercised  before  any  absolute  diag- 
nosis is  given.  In  fact,  the  presence  of  lead  in  the  tissues  and  excreta,  and 
the  other  pathognomonic  symptoms  of  saturnine  intoxication,  such  as  wrist- 
drop, colic,  etc.,  are  the  only  certain  evidences  of  the  causative  factor. 

In  many  cases  of  prolonged  poisoning,  the  renal  apparatus  is  made  to 
suffer  to  such  a  degree  that  both  albumen  and  tube-casts  can  be  readily 
detected  in  the  urine.  From  this  fact  the  query  arises,  Does  lead-absorp- 
tion mean  endarteritis,  with  all  its  dire  consequences,  just  as  is  found  si* 
frequently  to  be  the  case  in  so-called  Bright's  disease  ? 

In  both  the  neuritic  and  the  atrophic  form  the  prognosis  is  very  bad. 
The  amblyopic  variety  can  be  frequently  bettered  by  the  use  of  iodide  of 
potassium. 

The  symptoms  of  the  action  of  volatilized  mercury  upon  the  nervous 
system  are  well  known.  As  a  part  of  these,  both  optic  neuritis4  and 
atrophy 5  have  been  observed.  The  doubtful  influence  of  acute  hydrargyria 
upon  the  kidneys  must  be  borne  in  mind  in  these- cases. 

True  argyria,  independently  of  the  beautiful  pictures  of  conjunctival 
staining  as  shown  by  Grossman 6  to  have  been  produced  by  topical  applica- 
tions of  strong  solutions  of  nitrate  of  silver,  has  been  found  by  Reimer 7  to 
have  existed  in  the  sclerotic  sheath  of  the  optic  nerve.  Gowers 8  states  that 
"  silver-poisoning  is  said  to  be  accompanied  by  amblyopia  in  addition  to  the 


1  Transactions  of  the  American  Ophthalmological  Society,  1885,  p.  54. 

2  Boyal  London  Ophthalmic  Hospital  Reports,  vi.  1,  and  vii.  1. 

3  A  Treatise  on  the  Diseases  of  the  Eye,  1883  (American  edition),  p.  600. 

4  Galezowski,  Des  Amblyopies  et  Amauroses  toxiques. 

5  Gatli,  Gazzetta  degli  Ospitali,  Milan,  1880. 

6  Ophthalmic  Review,  .Tune,  1888. 

7  Quoted  in  Gowers's  Medical  Ophthalmoscopy,  1882,  p.  239. 

8  Op.  cit.,p.  239. 
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other  symptoms  of  argyria."  Again,  it  must  be  remembered  that  kidney- 
affections  and  vascular  disease,  which  are  so  prevalent  m  certain  forms  of 
chronic  metallic  poisoning,  may  play  important  parts  in  the  production  of 
visual  disturbance  and  optic-nerve  inflammation.  _ 

Arsenical  poisoning,  like  lead-poisoning,  is  apt  to  give  rise  to  marked 
nervous  symptoms.  As  with  mercury,  the  usual  mode  of  entrance  of  arsenic 
into  the  system  is  by  inhalation.  Dana,  however,1  reports  a  case  of  optic 
neuritis  with  other  nervous  groupings  following  an  acute  poisoning  by  the 
drug  Seguin,2  in  speaking  of  chorea  and  its  treatment  by  arsenic,  says 
that  he  has  never  seen  symptoms  of  multiple  neuritis  or  of  optic  neuritis 
from  the  medicinal  use  of  arsenic. 

In  addition  to  the  ordinary  toxic  effects  of  the  constant  inhalation  of 
the  vapor  of  bisulphide  of  carbon  and  chloride  of  sulphur,  ophthalmic  symp- 
toms have  been  noted.  Nettleship3  cites  an  instance  of  a  young  man  of 
twenty  years  who  had  been  employed  in  an  india-rubber  works  for  ten 
months,  whose  vision  had  failed  to  ^,  with  a  central  defect  for  red.  The 
visual  fields  were  said  to  be  normal,  whilst  the  optic  disks  were  pale  and 
slightly  hazy,  these  symptoms  being  partly  relieved  by  discontinuance  of 
work.  Huguenin 4  gives  two  cases,  the  first  in  a  fifteen -year-old  boy,  who, 
after  four  months'  exposure,  had  failure  of  vision  and  was  unable  to  recog- 
nize green.  Nine  months  later  vision  was  bettered.  The  second  case,  a 
girl  who  had  been  exposed  for  two  years,  had  "chromopsia"  (red  and 
green),  with  failure  of  sight.     Becker 5  notes  a  most  instructive  instance. 

In  nearly  every  instance  the  patient  gazes  as  it  were  through  a  fog, 
this  symptom  becoming  more  pronounced  when  the  patient  is  tired  or  fast- 
ing. Central  scotomata  have  been  found,  whilst  the  optic  nerve  itself 
frequently  shows  signs  of  a  low  grade  of  chronic  inflammation.  Prognosis 
is,  as  a  rule,  good.  Treatment  consists  in  the  avoidance  of  the  fumes  of 
the  drugs,  together  with  the  use  of  both  local  and  general  hygiene.  During 
the  attack,  Nettleship  employed  strychnine  in  his  case,  seemingly  to  advan- 
tage, after  having  unsuccessfully  tried  "  the  constant  current."  Lavigerie 6 
claims  good  results  from  the  use  of  strychnine  and  iodide  of  potassium. 

UNCLASSIFIED. 

As  shown  by  Leber,7  retinitis  pigmentosa  is  a  chronic  disturbance,  which 
consists  in  proliferation  of  connective  material  associated  with  degeneration 
of  nerve-tissue  and  wandering  of  pigment-massings  into  the  substance  of 
the  retina.  From  this  last  objective  condition  of  the  disorder,  which  in 
reality  is  sometimes  wanting  (?),  the  disease  receives  its  name. 

1  Brain,  ix.  456.  2  New  York  Medical  Journal,  April  5,  1890. 

3  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  v.  149. 

*  These  de  Paris,  1874. 

6  Centralblatt  fur  Praktische  Augenheilkunde,  May,  1889. 

6  Jour,  de  Medecine  et  Chirurgie,  1887. 

'  Graefe  und  Saemisch,  Handbuch  der  Q-esammten  Augenheilkunde,  Band  v- 
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Retinitis  Pigmentosa.    (Jaeger,  Beitriige  zur  Pathologie  des  Auges,  Plate  XXXVII.) 
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These  conditions,  which  are  more  extensive  in  the  peripheral  portions 
of  the  retina,  gradually  advance  towards  the  region  of  the  yellow  spot. 
Atrophic  degeneration  of  the  optic  nerve  extending  outwardly  soon  shows 
itself  ophthalmoscopically,  whilst  the  degeneration  areas  even  pass  inwardly 
beyond  the  point  of  intracranial  crossing. 

Ophthalmoscopically,  the  fundus-oculi  changes  are  very  apparent.  As 
shown  in  the  accompanying  monotint,  taken  from  Jaeger's  Atlas,  the  pig- 
mentary deposit  lies  far  out  in  the  periphery  of  the  ground  and  stands 
comparatively  well  forward  in  the  retinal  layers,— the  massings,  as  a  rule, 
having  a  much  less  decided  preference  for  the  temporal  side  of  the  ground. 
The  pigmentation  itself,  as  can  be  readily  seen,  assumes  a  distinctly  bone- 
corpuscle-like  appearance.  Ofttimes  these  massings  seem  to  follow  the 
course  of  the  main  retinal  stems.  Throughout  the  eye-ground,  though  less 
pronounced  in  the  macular  region,  there  is  marked  absorption  of  the  pig- 
ment epithelium,  which  allows  the  larger  underlying  choroidal  vessels  to  be 
plainly  visible.  At  times  the  retina  itself  between  the  pigment-aggrega- 
tions appears  as  a  grayish  film.  Both  series  of  retinal  vessels  are  small, 
with  thickening  and  opacification  of  their  walls.1  Curiously,  the  tissues  in 
the  macular  region  seem  to  remain  intact  for  a  long  time.2  The  nerve-head, 
which  at  first  is  reddish  gray  in  tint,  becomes  more  and  more  gray,  until  at 
last  it  assumes  a  dull-white  appearance. 

In  the  early  stages  of  the  disease,  an  increasing  inability  to  see  properly 
in  dim  light  manifests  itself,  this  incompetency  of  vision  frequently  show- 
ing itself  by  the  patient's  stumbling  over  large  objects  situated  in  unaccus- 
tomed places.  Again,  the  patient  will  assert  that  there  is  a  gradual  lessen- 
ing of  the  area  of  vision.  As  the  case  grows  worse,  both  peripheral  and 
central  vision  fade,  until  at  last  absolute  (or  almost  complete)  blindness 
ensues.3  Fortunately,  in  some  cases  the  condition  remains  stationary  after 
reaching  a  certain  point. 

The  disease  is  said  at  times  to  be  congenital,  or  it  may  appear  early 
in  life.  There  can  be  little  doubt  that  it  is  distinctly  hereditary.  The 
writer  has  notes  of  six  cases  in  four  generations,  the  order  of  sequence 
being  from  an  affected  mother  to  three  affected  grandsons  and  one  affected 
grand-daughter  by  an  unaffected  father;  another  (the  first)  daughter 
(unaffected)  of  this  father  having  one  boy  and  one  girl, — the  boy  being 
affected.     Consanguinity  existed  in  this  grouping. 

Prognosis  as  to  betterment  of  sight  is  always  bad.  Although  treatment 
has  been  found  of  little  or  of  no  value,  yet  Hasket  Derby's  and  Myles 

1  The  sketch  does  not  show  this. 

'  Even  in  the  earliest  stage  this  is  not  strictly  true,  because  if  careful  testing  for  central 
color-perception  he  made  at  that  time,  evidences  of  slight  green  and  red  subnormal  percep- 
tion can  he  determined  in  most  instances.  In  contradistinction  to  this,  however,  hyperes- 
thesia has  been  asserted  in  a  few  cases,' — possibly  from  primary  abnormal  excitation  through 
slight  exacerbations  of  chronic  low-grade  inflammatory  changes. 

3  At  times  these  clinical  groupings  may  be  interfered  with,  giving  rise  to  all  manner  of 
anomalous  symptoms. 
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Standish's  suggestions1  for  the  use  of  electricity  should  be  conscientiously 
tried  in  every  instance.  Alteratives  in  association  with  the  best  hygienic 
measures  must  always  be  employed. 

The  works  of  the  older  writers  teem  with  imperfect  histories  of  cases 
of  so-called  hemeralopia.  Wonderful,  however,  is  the  accuracy  with 
which  intraocular  conditions  were  guessed  at  without  the  use  of  the  oph- 
thalmoscope, and  most  interesting  are  the  accounts  of  sailors,  soldiers, 
workers  before  bright  glares,  travellers  under  the  tropic  sun  and  through 
the  arctic  snows,  who  are  supposed  to  have  been  subjects  of  the  disease. 

The  conditions  sometimes  appear  connected  with  scurvy,  interference 
with  the  functions  of  the  liver,  starvation,  etc.  Forry2  thinks  that  it  is 
rare  in  the  United  States,  and  that  it  is  much  more  prevalent  in  the  Southern 
States  than  in  the  Northern. 

In  the  great  majority  of  cases  ophthalmoscopic  signs  are  wanting, 
though  Wells3  has  seen  a  slight  dilatation  of  the  retinal  veins.  The  pupils 
are  said  to  be  dilated,  and  the  irides  are  generally  noted  as  sluggish  to  light- 
stimulus. 

The  patients  declare  an  inability  to  recognize  objects  by  feeble  illu- 
mination. At  times  both  peripheral  vision  and  central  color-perception 
seem  to  be  below  normal.4  Both  negative  and  positive  scotomata  have  been 
found  in  the  visual  fields.  Phosphenes  and  subjective  after-colors  have 
been  noted.     Both  eyes  are  affected. 

The  disease  appears  suddenly.  Prognosis  is  good.  Treatment  consists 
in  tonics,  taking  care  to  give  the  patients  the  best  of  hygiene  and  to  place 
them  under  the  influence  of  subdued  light,  as,  for  instance,  in  cool,  comfort- 
able, darkened  chambers,  or,  better,  to  protect  their  eyes  by  smoked  glasses. 

Nettleship5  notes  the  case  of  a  patient  with  "  stationary  night-blindness 
with  minute  white  spots  at  the  fundus."  In  this  case  the  fundus  oculi 
seemed  to  be  studded  with  small  non-pigmented  white  dots,  these  being  less 
pronounced  in  the  macular  region.  The  patient,  aged  twenty-one  years, 
complained  that  he  had  had  difficulty  in  seeing  in  the  dark  for  as  long  a 
time  as  he  could  remember.  Gayet6  has  described  two  similar  instances 
under  the  supposititious  title  of  "  Retinitis  Pigmentosa." 

On  account  of  the  elasticity  of  the  ocular  tissues  and  the  freedom  of 
fluid  interchange,  glaucoma  in  childhood  is  very  rare.  Most  of  the  few 
instances  recorded  show  either  progressive  myopia  with  stretched  ocular 
walls,  or  incarceration  of  inflammatory  material  in  situations  where  con- 
stant secretion  and  excretion  are  taking  place. 

1  Transactions  of  the  American  Ophthalmological  Society,  1887,  pp.  555,  556. 

2  American  Journal  of  the  Medical  Sciences,  April,  1842. 

3  A  Treatise  on  the  Diseases  of  the  Eye,  1883  (American  edition),  p.  606. 

*  Poerster  (Ueber  Hemeralopie,  1857)  has  found  that  blue,  violet,  and  red  are  the  colors 
that  are  the  most  difficult  to  recognize  by  these  cases. 

5  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  1888,  p.  163. 

6  Archives  d'Ophtalmologie,  1883,  p.  386. 
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Glaucomatous  Excavation.    (Jaeger,  BeiMge  zur  Pathologie  iles  Auges,  Plate  XVIII.) 
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The  writer  has  seen  two  instances,  one  of  the  secondary  type  and  the 
other  of  uncertain  origin,  at  Dr.  Wm.  F.  Norris's  out-patient  service  de- 
partment at  Wills  Eye  Hospital.  Both  patients  were  boys,  one  aged  eleven 
and  the  other  thirteen  years.  In  the  younger  child  the  changes  in  the  ante- 
rior portion  of  the  globe  were  so  pronounced l  that  it  was  very  difficult  to 
study  accurately  the  pathological  excavation  in  the  nerve-head.  Tension 
was  increased. 

In  the  second  case,  without  any  history  of  accident,  the  sight  of  the 
right  eye  was  said  to  have  been  "  always  poor."  Here  also  intraocular 
tension  was  increased  (+  T  1).  The  field  of  vision  was  markedly  con- 
tracted to  the  nasal  side :  the  pupil  was  larger  than  that  of  the  left  eye, 
and  the  iris  was  somewhat  sluggish  to  light-stimulus.  Vision  with  this 
eye  equalled  one-ninth,  which  was  increased  to  one-sixth  by  a  correction 
for  a  low  amount  of  mixed  astigmatism.  A  shallow 2  though  well-marked 
glaucomatous  excavation,  more  pronounced  to  the  temporal  side  of  the  disk, 
could  be  plainly  seen  with  the  ophthalmoscope.  No  marks  of  traumatism 
or  of  opacity  were  discernible.  The  fellow-eye  had  a  vision  of  one-half, 
which  was  bettered  by  a  weak  convex  cylinder.  The  visual  field  was  con- 
tracted in  the  same  way  as  that  of  the  opposite  eye,  but  not  to  the  same 
extent.  Accommodation  was  fair,  though,  as  in  the  other  eye,  it  plainly 
indicated  spasm.  No  glaucoma  cup  could  be  determined  positively.  The 
intraocular  tension  was  apparently  normal.  The  better  eye  was  the  fixing 
organ,  the  fellow-eye  wandering  out  during  the  act.3 

Many  of  the  cases  of  ciliary  and  corneal  staphylomata  and  buphthalmos 
seen  in  the  young  are  mere  expressions  of  what  would  be  glaucoma  in  older 
subjects  under  similar  circumstances. 

The  ophthalmoscopic  picture  of  glaucoma,  which  is  so  well  represented 
by  the  accompanying  reproduction  of  one  of  Jaeger's  plates,  is  typical  of  in- 
creased intraocular  tension.  The  soft  substance  of  the  nerve-head  is  pushed 
backward  against  itself,  exposing  the  sclerotic  ring  with  its  sharply-cut 
edge,  against  which  the  retinal  vessels  are  forced.  In  the  bottom  of  the 
pathological  excavation  the  flattened  veins  can  be  dimly  seen  with  the  lens 
'that  renders  the  scleral  edge  of  the  nerve  plainly  visible.  By  gradually 
weakening  the  focussing  power  of  the  ophthalmoscopic  lenses,  the  details  of 
the  bottom  of  the  pit  can  at  last  be  brought  into  distinct  view.  Upon  ac- 
count of  the  increase  of  the  intraocular  tension  giving  greater  obstruction 
to  the  arterial  current  as  it  enters  the  globe,  the  arteries  appear  small,  whilst 
the  corresponding  veins,  for  the  same  reason,  seem  wider  and  more  flattened. 

Often  the  excavation  is  only  partial ;  in  such  cases,  as  a  rule,  it  is  to  the 
temporal  side  of  the  disk.     Again,  an  original  physiological  cupping  with 

1  Anterior  leucoma  with  ring-like  opacities  in  the  lens,  the  sequelse  of  a  traumatism 
when  the  patient  was  six  or  seven  years  of  age. 

2  One  diopter. 

3  Careful  examination  showed  that  this  was  dependent  upon  insufficiency  of  the 
interni. 
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an  underlying  or  a  circumscribing  pathological  excavation  may  give  a  ter- 
raced appearance  to  the  depression.  Spontaneous  venous  pulsation  is  of  en 
presentf  and  an  arterial  pulse  maybe  easily  obtained  by  pressure  with  the 

finger  upon  the  eyeball. 

The  visual  field  is  frequently  characteristic,  the  contraction,  as  a  rule, 
first  appearing  to  the  nasal  side.1     Visual  acaity  is  usually  very  faulty. 

Prognosis  is  certainly  bad,  and  treatment  to  be  of  any  value  must  con- 
sist in  iridectomy.  This,  however,  should  not  be  done  without  the  advice 
of  some  competent  authority  and  without  giving  the  patient's  friends  a 
clear  understanding  of  both  the  immediate  and  the  remote  dangers  of  the 

operation.  . 

In  countries  such  as  North  Germany,  where  various  preparations  of 
raw  pork  are  eaten,  the  parasite  cystwercus  cellulosse  has  been  found  between 
the  retina  and  the  choroid.  When  in  this  position  the  retina  rapidly  be- 
comes detached  and  the  overlying  tissues  grow  opaque  and  turbid,  whilst 
surrounding  inflammatory  change  and  atrophic  degeneration  soon  take 
place.  In  all  such  cases,  even  before  any  gross  local  changes  have  ap- 
peared, the  presence  of  the  parasite  cannot  be  determined  with  any  degree  of 
accuracy,  although  Stellwag2  says,  "In  some  rare  cases  the  head  and  neck 
are  rarely  seen  through  the  opacity  as  a  movable,  deeply-clouded  mass." 
Ofttimes  the  entozoon  becomes  encapsulated.  Becker,3  Schweigger,*  Jacob- 
son,6  and  Devencentiis6  have  all  seen  such  cases. 

Prognosis  is  always  bad,  even  though  a  considerable  number  of  suc- 
cessful attempts  at  extraction  of  the  parasite  have  been  made  by  Alfred 
Graefe  and  others. 

As  gross  congenital  subnormal  color-perception  (color-blindness)  exists 
among  us  in  so  great  a  degree,  a  few  words  are  necessary  for  its  study 
and  recognition.  The  colors  most  frequently  confounded  are  green  and  red ; 
for  instance,  a  red  berry  is  not  so  distinctly  separated  from  the  green  leaves 
by  its  color-difference  as  it  is  by  the  comparative  intensities  or  strengths  of 
the  colors  themselves  and  the  differences  of  form  of  the  two  objects.  The 
proper  color-designation  may  be  given  in  each  case,  but  should  color-com- 
parison be  attempted,  as,  for  instance,  with  a  number  of  red  and  green 
berries  of  the  same  intensity  of  color,  or  a  quantity  of  red  and  green  leaves 
of  similar  intensities,  both  the  berries  and  the  leaves  would  be  hopelessly 
confounded,  since  here,  in  each  case,  color-perception  alone  is  called  into  play. 

Many  accurate  accounts  both  of  historic  and  of  scientific  interest  could 
be  given,  as,  for  instance,  Huddart's  case7  of  the  shoemaker  Harris,  who 

1  This  test  cannot  always  be  depended  upon,  as  there  are  exceptions. 

2  A  Treatise  on  the  Diseases  of  the  Eye,  1868,  p.  474. 

3  Zeitsohrift  der  Wiener  Aerzte,  1865. 

4  Archiv  fur  Ophthalmologic,  vii.  2,  53. 
6  Ibid.,  xi.  2,  148. 

6  Annali  di  Ottalmologia,  vol.  xvii.,  ISIo.  1. 

7  Philosophical  Transactions,  London,  1777,  lxvii.  260. 
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when  a  child  could  distinguish  ripe  cherries  from  green  leaves  in  no  other 
way  than  by  their  difference  in  size  and  shape,  and  Nicholl's  case1  of  a 
boy  who  was  found  to  possess  subnormal  color-perception  for  both  green 
and  red. 

As  examination  of  the  color-sense  has  not  been  made  a  routine  meas- 
ure in  any  of  our  public  or  private  educational  institutions,  the  com- 
plaint is  most  frequently  brought  to  our  notice  by  the  subject  himself. 
Examination  by  some  one  of  the  plans  of  loose-wool  selection,  if  conscien- 
tiously done,  will  soon  reveal  the  defect.  Treatment  is  of  no  avail ;  but 
careful  training  among  colors  and  shades  should  be  given  to  all  young 
persons  who  are  known  to  have  such  a  defect,  in  order  that  a  compensa- 
tory power,  in  an  ability  to  recognize  color-differentiations  by  the  finer  and 
more  delicate  choices  of  shades  and  intensities,  especially  in  employments 
which  require  such  discrimination,  as,  for  instance,  photographing,  engrav- 
ing, etching,  etc.,  may  be  imparted  to  them, — a  training  that  will  render 
them  better  able  to  perform  such  work  than  those  who  possess  ordinary 
color-perception. 

It  will  be  remembered  that  whilst  speaking  of  hysteria  and  its  blind- 
ness the  unintentional  type  was  noted  as  of  frequent  occurrence.  Here, 
however,  pure  malingering,  or  conscious  simulated  blindness,  which  is  more 
difficult  to  detect,  will  be  briefly  considered.  Odd  as  it  may  appear, 
scholars  desirous  of  escaping  routine  school-work,  and  children  with  a 
wish  for  sympathy  or  condonement,  have  calmly  but  strenuously  per- 
sisted in  the  assertion  of  either  complete  or  partial  blindness,  without  any 
detection  by  ordinary  means  at  hand.  If  the  child  be  old  enough,  various 
procedures  with  prisms  which  produce  double  and  erroneous  projections  of 
objects,  or  convex  lenses  and  mydriatics  which  either  so  alter  the  focussing 
power  of  the  two  eyes  as  to  render  binocular  fixation  impossible,  or  ex- 
clude the  avowedly  good  eye  from  action,  should  be  made  by  some  com- 
petent person.  Artificial  anesthesia  may  also  be  tried,  so  that  an  attractive 
object  may  be  offered  to  the  supposed  malingerer  before  he  has  sufficient 
command  of  his  intellect  to  continue  the  fraud. 

As  it  may  be  not  only  of  interest,  but  possibly  of  medico-legal  value, 
to  have  additional  means  of  recognizing  the  certainty  of  general  dissolution 
in  the  young  beyond  the  persistence  of  muscular  excitability  to  electric 
stimuli  and  the  failure  of  the  ordinary  signs  of  decomposition,  it  has  been 
thought  fit  to  insert  a  few  words  giving  some  of  the  most  important  oph- 
thalmoscopic changes  which  can  be  seen  in  such  cases.  Should  careful 
study  be  made,  the  retinal  arteries  will  be  found  to  decrease  steadily  in 
size  during  each  successive  weaker  impulse  of  the  heart ;  the  disk-capil- 
laries will  rapidly  disappear;  the  substance  of  the  nerve-head  appears 
more  and  more  blanched;  the  choroid  pales;  the  blood  in  the  retinal 
veins  breaks  into  beaded  currents  and  disappears ;  and,  lastly,  the  retina 


1  Medico-Chirurgieal  Transactions,  1818. 
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becomes  rapidly  opaque.  This  last  change,  which  may  be  made  more 
noticeable  for  several  hours  after  death  by  constantly  moistening  the  surface 
of  the  cornea,  is  unequivocal  in  its  significance.  At  this  point,  however, 
the  media  become  so  opaque  that  further  examination  of  the  fundus  is 
impossible. 

Gayet1  has  been  so  fortunate  as  to  notice  a  red  spot  at  the  macula  lutea 
of  the  same  character  as  that  which  can  be  seen  in  cases  of  embolus  of  the 
central  artery  of  the  retina, — this  condition,  no  doubt,  being  dependent 
upon  the  increasing  haze  of  the  retina  permitting  the  reddish-yellow  reflex 
of  the  underlying  choroid  to  be  last  seen  at  the  thinnest  portion  of  the 
sentient  membrane,  the  fovea  centralis.  Kyerson,2  who  was  enabled  to 
study  the  fundus-changes  in  the  eye  of  an  injured  man  who  was  dying, 
gives  a  most  interesting  account  of  the  ophthalmoscopic  details.  In  this 
instance  it  is  noted  that  there  was  occasional  venous  pulsation.  Careful 
studies  have  also  been  made  by  Bouchut,3  Poncet,4  Schreiber,5  Arlidge,6  and 
others. 

1  Annates  d'Oeulistique,  1875,  lxxiii.  1. 

2  Canada  Lancet,  April,  1888. 

3  Traite  des  Signes  de  la  Mort,  1863. 

4  Archives  Generales  de  Medecine,  1870,  6,  xv.  408. 

5  Deutsches  Archiv  fur  Klinische  Medicin,  xxi.  100. 

6  West  Biding  Asylum  Eeports,  1871,  i.  73. 
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PHYSICAL  DEVELOPMENT. 


By  J.  Mi  KEATING,  M.D., 

AND 

J.  K.  YOUNG,  M.D. 


In  considering  the  subject  of  physical  development  in  children,  the 
normal  development  of  the  child,  the  physical  type  of  man,  increased 
physical  development,  and  the  influence  of  physical  development  in  the 
treatment  of  deformity  and  disease,  will  all  be  included. 

M.  Laine,  Darwin,  Chaille,  and  others  have  investigated  the  dawn  and 
development  of  the  intellectual  faculties ;  Eussow,  Hahner,  Zeising,  Stephen- 
son, and  others  have  observed  the  general  increase  in  stature  and  weight ; 
the  physiology  of  infancy  has  been  dealt  with  elsewhere.  There  remains 
the  normal  physical  development  through  the  succeeding  periods  of  infancy, 
childhood,  and  youth. 

"  If  we  are  to  devote  our  attention,  before  all  things,  to  what  can  be 
measured  and  weighed,  the  living  man  is  the  first  object  which  demands 
our  investigation."     (Carl  Vogt.) 

MEASUREMENT  OP  THE  HUMAN  BODY. 
This  leads  naturally  to  the  consideration  of  the  physical  proportions  of 
the  body,  of  the  measurement  and  strength  of  different  individuals,  or  of 
those  of  the  same  individual  at  different  periods  of  life.  This  investiga- 
tion, or  the  study  of  anthropometry,  does  not  at  this  early  period  assume  the 
importance  which  it  has  in  adult  life.  Later,  the  political  aspect  of  the 
subject,  bearing  on  the  recruiting  for  the  army  and  navy,  the  scientific 
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importance  of  the  effect  of  climate,  seasons,  and  peculiar  hygienic  con-  ' 
ditions  and  the  classification  of  the  various  races  of  mankind,  are  to  be 
considered  It  is,  however,  of  distinct  social  importance  m  ascertaining  the 
proportions  most  favorable  to  health,  longevity,  and  physical  endurance, 
in  the  diagnosis  of  diseases,  accidents,  and  deformities,  and  in  the  insurance 
of  lives  and  the  fitness  for  certain  duties. 

Naturalists  have  concluded  that  the  best  means  of  classifying  the  races 
and  varieties  of  mankind  are  measurements  of  the  different  dimensions  of 
the  body  and,  in  a  more  restricted  view  of  individual  interest,  measure- 
ment constitutes  the  best  means  of  ascertaining  the  changes  occurring  in 
the  conformation  of  the  body  under  the  influence  of  age,  sex-,  nurture,  occu- 
pation, sanitary  conditions,  and  the  general  effects  of  physical  culture  and 
athletic  sports  upon  the  economy. 

Anthropometry  has  at  the  present  day  a  voluminous  literature  of  its 
own.1  Its  entire  history  is  an  attempt  to  establish  a  standard  by  which  to 
determine  and  compare  the  proportions  of  the  human  body.  From  pre- 
historic antiquity  the  hand,  foot,  and  cubit  (forearm)  have  been  convenient 
standards,  possessed  by  every  one  and  of  sufficient  accuracy  to  enable  man 
to  adjust  his  dealings  with  his  fellow-man  and  construct  his  places  of  resi- 
dence or  of  worship.  These  rude  standards  served  for  ages,  and  are  still 
retained  by  civilized  nations,  notwithstanding  the  precise  standard  which 
they  now  possess  through  the  perseverance  and  skill  of  the  French  mathe- 
maticians. 

The  early  attempts  made  to  ascertain  the  average  foot  and  average  cubit 
for  the  purposes  of  trade  led  to  series  of  measurements,  which,  being  ad- 
mitted as  standards,  naturally  induced  artists  and  sculptors,  in  the  earliest 
days  of  art,  to  endeavor  to  deduce  the  exact  proportions  of  the  perfect 
human  form. 

In  the  "  Silpi  Sastri,"  or  Treatise  on  the  Fine  A  rts,  the  earliest  known 
Sanscrit  manuscript,  the  human  figure  is  divided  into  four  hundred  and 
eighty  parts,  the  head  being  nearly  a  seventh  part,  conforming  to  the  best 
standards  of  the  present  day  : 

PROPORTIONS  OP  THE  HUMAN   BODY,  PROM   THE   "SILPI  SASTRI." 


The  hair 15  parts. 

The  face 55     '' 

The  neck 25     " 

The  chest 55      " 

From  the  chest  to  the,  umbilicus  .55     " 


From  the  umbilicus  to  the  pubes  53  parts. 

From  the  pubes  to  the  knee    .    .  90     " 

The  knee  itself 30     " 

The  leg  and  foot 102     " 

Entire  height 480  parts. 


It  is  highly  probable  that  the  Egyptians  early  possessed  a  standard 
of  proportion,  for  Rosellini  and  Lepsius,  after  a  careful  examination  of  the 

1  See  for  complete  bibliography  Dr.  J.  H.  Baxter's  Statistics,  Medical  and  Anthropo- 
logical, of  the  Provost-Marshal-Gcneral's  Bureau  of  the  United  States,  vol.  i.,  and  Roberts's 
Manual  of  Anthropometry. 
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figures  found  upon  Egyptian  monuments,  showed  that  the  artists  conformed 
rigorously  to  a  definite  scale  of  proportions,  and  Lepsius  has  deduced  three 
canons  of  measure  in  use  at  different  periods. 

While  one  naturally  turns  to  the  matchless  works  of  the  Greek  artists 
for  examples  of  perfect  symmetry,  it  is  to  be  regretted  that  no  writings  of 
Greek  authors  treating  especially  upon  the  proportions  of  the  human  body 
have  been  preserved.  It  is  known  that  at  a  very  early  period  a  system, 
rigorously  minute  in  detail,  had  been  introduced  from  Egypt,  for  Diodorus 
Siculus  informs  us  of  the  construction  of  the  Pythian  Apollo,  the  two  halves 
of  which  were  executed  by  two  sculptors  in  different  cities,  one  being  at 
Samos  and  the  other  at  Ephesus.  So  exact  were  the  details  of  the  system 
that  upon  uniting  the  separate  portions  the  statue  proved  to  be  a  marvel 
of  perfection  and  symmetry. 

The  statue  of  the  celebrated  sculptor  Polykleitus  known  as  "The 
Canon,"  but  called  also,  from  the  subject,  Doryphoros,  or  "  The  Spear- 
Bearer,"  was  constructed  upon  an  admirable  theory  of  proportion,  and  was 
believed  by  the  sculptor  and  his  pupils  and  admirers  to  be  absolutely  > 
perfect  in  form.  Its  effect  upon  Greek  and  Roman  writings  was  marvel- 
lous and  long-continued,  although  neither  the  statue  nor  a  copy  of  the 
treatise  describing  it  remains. 

Vitruvius,  the  Roman  writer  on  architecture,  has  incidentally  given  a 
partial  account  of  proportions  which  were  long  considered  authoritative. 
He  writes : 

"  The  human  body,  as  nature  composed  it,  has  this  proportion,  that  the 
face,  which  includes  the  space  from  the  chin  to  the  top  of  the  forehead, 
where  the  roots  of  the  hair  begin,  is  a  tenth  part  of  the  whole  height ;  it  is 
the  same  length  from  the  wrist  to  the  tip  of  the  middle  finger.  The  head, 
from  the  chin  to  the  top  of  the  skull,  is  one-eighth  part ;  the  same  to  the 
pit  of  the  neck.  From  the  top  of  the  chest  to  the  roots  of  the  hair  is 
one-sixth  part,  and  to  the  top  of  the  head  one-fourth.  The  third  part  of 
the  face  is  from  the  bottom  of  the  chin  to  the  lowest  part  of  the  nostrils ; 
one-third  from  there  to  between  the  eyebrows ;  one-third  from  this  latter 
to  the  roots  of  the  hair,  where  it  begins  on  the  forehead.  The  foot  is 
one-sixth  part  of  the  whole  height,  the  cubit  one-fourth,  the  chest  (across  the 
shoulders  ?)  the  same. 

"The  other  members  have  each  their  measures  and  proportions,  by 
which  the  greatest  of  the  ancient  painters  and  sculptors  who  have  won 
signal  honors  have  guided  themselves.  In  the  same  way  the  parts  and  body 
of  a  temple  have  definite  laws  of  proportion. 

"  So,  too,  the  navel  is  naturally  the  centre  of  the  body ;  for,  if  a  man 
be  laid  upon  his  back,  with  hauds  and  feet  extended,  and  his  navel  be 
taken  for  the  centre,  the  circumference  of  a  circle  so  drawn  would  touch 
the  extremities  of  his  fingers  and  toes. 

"  Not  only  is  the  scheme  of  the  circle  found  in  the  body,  but  also  the 
scheme  of  the  square;  for,  if  the  distance  from  the  soles  of  the  feet  be 
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taken  to  the  summit  of  the  head,  and  be  applied  to  the  hands  outstretched, 
it  will  be  found  that  the  length   and   breadth   are   equal   as  a  perfect 

square." 

Though  serving  as  the  groundwork  for  subsequent  works,  many  of 
these  measurements  are  undoubtedly  incorrect;  notably,  the  position  of  the 
umbilicus  as  the  centre  of  height  in  the  adult,  and  the  distance  from  the 
top  of  the  sternum  to  the  summit  of  the  cranium. 

The  statement  that  the  perfection  of  Greek  statuary  Avas  due  to  the 
superiority  of  the  living  models  from  whom  they  were  designed  receives  in 
the  exact"  statistical  data  of  man-measurements  in  our  day  a  more  decided 
denial  than  esthetic  criticism  could  ever  have  produced. 

We  have  the  authority  of  M.  Quetelet  for  the  statement  that  the 
physique  of  man  to-day  compares  favorably  with  that  during  the  time 
of  the  early  Greeks.  After  a  careful  comparison  of  the  dimensions  of  the 
best  masterpieces  of  antiquity  with  the  average  results  of  modern  statistical 
research  upon  the  living,  he  declares,  "  It  is,  then,  wrong  to  suppose  that 
man  in  our  clime  differs  essentially  from  the  structure  observed  in  the 
Greek  statues.  The  delicacy  and  beauty  of  feature,  the  expressiveness  of 
countenance,  the  elegance  of  form,  may  be  inferior  without  the  proportions 
of  figure  being  different  on  that  account.  Everything  tends  to  establish, 
on  the  contrary,  that  the  human  type  in  our  clime  is  identical  with  that 
deduced  from  observation  of  the  most  symmetrical  ancient  statues." 

The  early  authors  employed  but  few  models  to  determine  the  size  and 
conformation  of  the  parts,  but  took  infinite  precautions  to  unite  exactitude 
of  form  with  elegance  of  proportion.  Phidias  employed  twenty  models,  it 
is  said,  to  arrive  at  elegauce,  selecting  from  each  the  most  beautiful  parts, 
and  arranging  them  according  to  his  knowledge  of  the  human  form. 

During  the  era  of  the  Eenaissance  the  canon  of  Polykleitus  retained  its 
influence,  as  is  shown  by  the  artificial  nature  of  all  the  systems  propounded. 
A  part  of  the  body,  the  cubit,  hand,  foot,  head,  face,  or  nose,  was  selected 
as  the  unit  or  basis  of  calculation,  and  every  other  part  had  a  forced  rela- 
tion thereto.1 

The  character  and  limits  of  this  sketch  will  not  permit  more  than  an 
allusion  to  the  artists,  sculptors,  anatomists,  mathematicians,  and  others 
who  since  the  Renaissance  have  contributed  theories  or  treatises  upon  the 
proportions  of  the  human  body,  but  a  short  description  of  the  models  and 


1  "  The  standards  of  the  proportions  of  the  body  employed  by  ancient  and  Eenaissance 
sculptors  and  artists  were  taken  from  different  parts  of  the  body ;  and,  although  they  are 
not  of  much  value  to  science,  they  are  full  of  interest  to  those  who  appreciate  their  incom- 
parable works  of  art.  They  were  the  cubit  of  the  Egyptians,  or  the  distance  between  the 
elbow  and  the  extremity  of  the  fingers ;  it  forms  the  fourth  part  of  the  height  of  man. 
The  foot,  which  forms  the  sixth  part.  The  head,  which,  according  to  Vitruvius,  forms  the 
eighth  part;  but,  properly  speaking,  the  head  is  contained  seven  and  a  half  times  in  the 
height.  The  face  (volto),  which  is  equal  to  the  length  of  the  hand,  and  is  the  ninth  part 
of  the  total  height."     (Jioberts,  loc.  cit.) 
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treatises  of  Alberti,  Albrecht  Diirer,  Reynolds,  Cams,  Story,  and  Quetelet 
will  serve  to  illustrate  the  progress  of  the  subject  to  the  present  day. 

Alberti  may  be  said  to  have  followed  the  canon  of  Vitruvius  in  taking 
the  foot  to  be  one-sixth  of  the  entire  height,  and  thus  rendered  his  scheme 
defective.  The  adoption  by  him  of  the  average  or-  mean  and  of  a  decimal 
system  of  division  is,  however,  noteworthy. 

The  peculiar  feature  of  the  measurements  of  Diirer  is  that  they  repre- 
sent three  points  of  view, — profile,  front,  and  back ;  and  Schadow,  the 
author  of  the  "  Polyclet,"  expresses  the  opinion  that  his  model  figure  was 
the  result  of  calculation,  and  not  of  actual  measurements  of  living  subjects. 

Science  owes  to  Sir  Joshua  Reynolds  the  idea  of  the  existence  of  a 
typical  form  in  man,  and  the  order  which  prevails  in  the  apparent  varia- 
tions from  that  type.  "  All  the  objects,"  says  he,  "  which  are  exhibited 
to  our  view  by  Nature,  upon  close  examination  will  be  found  to  have  their 
blemishes  and  defects.  It  must  be  an  eye  long  used  to  the  comparison 
of  these  forms,  and  which,  by  a  long  habit  of  observing  what  any  set  of 
objects  of  the  same  kind  have  in  common,  has  acquired  the  power  of  dis- 
cerning what  each  wants  in  particular.  By  this  means  we  acquire  a  just 
idea  of  beautiful  forms ;  we  correct  Nature  by  herself,  her  imperfect  state 
by  her  more  perfect,  and  make  out  an  abstract  idea  of  forms  more  perfect 
than  any  one  original.  .  .  .  From  reiterated  experience  and  a  close  com- 
parison of  the  objects  of  Nature,  the  artist  becomes  possessed  of  a  central 
form  from  which  every  deviation  is  deformity.  ...  To  the  principle  I 
have  laid  down,  that  the  idea  of  beauty  in  each  species  of  being  is  an 
invariable  one,  it  may  be  objected  that  in  every  particular  species  there 
are  various  central  forms,  which  are  separate  and  distinct  from  each  other, 
and  yet  are  undoubtedly  beautiful ;  that  in  the  human  figure,  for  instance, 
the  beauty  of  Hercules  is  one,  of  the  Gladiator  another,  of  Apollo  another, 
which  makes  so  many  different  ideas  of  beauty.  It  is  true,  indeed,  that 
these  figures  are  each  perfect  in  their  kind ;  but  still  none  of  them  is  the 
representation  of  an  individual,  but  of  a  class.  And  as  there  is  one  gen- 
eral form  which  belongs  to  the  human  kind  at  large,  so  in  each  of  these 
classes  there  is  one  common  idea  and  central  form  which  is  the  abstract 
of  the  various  individual  forms  belonging  to  that  class.  Thus,  though  the 
forms  of  childhood  and  age  differ  exceedingly,  there  is  a  common  form  in 
childhood  and  a  common  form  in  age,  which  is  more  perfect  as  it  is  more 
remote  from  peculiarities.  But  I  must  add  further,  that,  though  the  most 
perfect  forms  of  each  of  the  general  divisions  of  the  human  figure  are  ideal, 
and  superior  to  any  individual  form  of  that  class,  yet  the  highest  perfection 
of  the  human  figure  is  not  to  be  found  in  any  one  of  them.  It  is  not  in 
Hercules,  nor  in  the  Gladiator,  nor  in  the  Apollo ;  but  in  that  form  which 
is  taken  from  them  all,  and  which  partakes  equally  of  the  activity  of  the 
Gladiator,  of  the  delicacy  of  the  Apollo,  and  of  the  muscular  strength  of 
the  Hercules.  .  .  .  There  is,  likewise,  a  kind  of  symmetry  or  proportion 
which  may  properly  be  said  to  belong  to  deformity.      A  figure  lean  or 
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corpulent,  tall  or  short,  though  deviating  from  the  type,  may  still  have  a 
certain  union  of  the  various  parts  which  may  contribute  to  make  them  on 
the  whole  not  unpleasing." 

It  remained,  however,  for  M.  Quetelet  to  reduce  this  artistic  conception 
to  a  scientific  basis,  and  demonstrate  its  soundness  and  usefulness  by  exten- 
sive and  painstaking  observation  on  living  models. 

Before  considering  the  methods  of  M.  Quetelet,  which,  being  based  on 
the  inductive,  strongly  recommend  themselves  to  every  student,  we  must 
consider  the  work  of  Prof.  Carus,  a  distinguished  physiologist  of  Dresden, 
which  is  based  on  the  deductive  method  of  investigation. 

He  assumed  the  hand's  length  for  his  unit,  dividing  it  into  twenty-four 
parts,  and  considered  the  true  key  to  our  proportions  to  be  the  vertebral 
column,  consisting  of  twenty-four  free  vertebra, — "  the  true  organic  ell, 
divided  into  twenty-four  inches."  He  confirmed  his  view  by  observing  that 
in  the  egg  of  mammals  the  first  indication  of  the  future  animal  was  a  rayed 
line  which  subsequently  becomes  the  spinal  column,  and  also  by  observing 
that  a  ratio  of  length  exists  in  the  vertebral  column  of  the  new-born  infant 
and  the  adult,  the  length  of  the  former  being  exactly  one-third  the  length 
of  a  line  drawn  perpendicularly  from  the  spinous  process  of  the  atlas  to  the 
spinous  process  of  the  last  lumbar  vertebra  in  the  adult.  This  standard, 
or  "  modulus"  of  a  third  of  the  length  of  the  adult  spine,  furnishes,  when 
divided  by  the  authoritative  measure  of  twenty-four,  all  the  dimensions 
required  to  deduce  the  perfect  form.  Upon  this  he  constructed  a  figure,  a 
sexless  statue,  but  one  capable  by  a  slight  variation  of  being  modified  to 
represent  either  sex,  and  capable  also,  by  the  application  of  certain  rules,  of 
representing  a  dwarf  or  a  giant,  a  poet,  a  philosopher,  or  an  athlete.  The 
"  modulus"  may,  indeed,  be  theoretically  correct,  but  for  scientific  purposes 
it  renders  no  assistance  to  the  knowledge  of  the  progressive  development 
of  the  body,  as  the  different  parts  of  the  body  do  not  develop  with  the 
same  rapidity. 

In  1866  Mr.  Story,  the  sculptor,  proposed  a  new  canon,  which  in  inge- 
nuity of  detail  and  beauty  of  result  is  equal  to  any  of  its  predecessors.  To 
obtain  this  canon  he  directs  that  one-fourth  of  the  entire  height  of  the 
intended  figure  be  laid  down  as  the  side  of  an  equilateral  triangle.  "  The 
triangle  being  completed,  from  its  apex  a  line  is  to  be  dropped,  bisecting 
the  base,  and  extending  below  it  a  distance  equal  to  one-third  of  its  length 
above  it ;  this  line  forms  the  diameter  of  a  circle,  in  which  circle  is  inscribed 
a  square.  The  diagram  thus  consists  of  a  triangle  and  a  square  enclosed  in 
a  circle ;  and  when  the  lines  of  these  figures  are  divided  into  thirds,  fourths, 
etc.,  a  vast  number  of  dimensions  are  obtained,  and  in  them  all  the  measure- 
ments of  the  intended  figure  are  to  be  found." 

From  the  "Silpi  Sastri"  of  India  to  the  "improved  canon"  of  Story, 
it  is  instructive  to  observe  what  ingenuity  and  labor  have  been  expended  in 
these  attempts  to  reduce  human  proportions  to  an  exact  system,  and  to 
notice  the  fallacy  which  pervades  them  all,—"  that  the  key  to  the  theory 
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is  to  be  found  in  the  occult  relation  of  numbers  or  in  the  parts  of  a  geo- 
metrical diagram." ' 

^  ^  It  remained  for  observers  like  M.  Quetelet,  the  distinguished  mathema- 
tician, discarding  theories,  to  recognize  the  existence  of  a  central  or  typi- 
cal form  of  man,  Vhomme  moyen,  as  the  mean  result  of  large  numbers  of 
actual  measurements  of  liviug  men,  combining  the  aesthetic  conception  of 
the  "  central  form"  of  Sir  Joshua  Reynolds  with  the  scientifically  deduced 
"  canon"  of  typical  proportions  of  Prof.  Cams. 

"  A  large  number  of  naturalists  and  philosophers,"  M.  Quetelet  says, 
"have  attempted  to  prove,  by  a  course  of  reasoning  which  is  more  or  less 
conclusive,  the  unity  of  the  human  species.  I  believe  that  I  have  succeeded 
in  demonstrating  not  only  that  this  unity  exists,  but  that  our  race  admits  of 
a  type  or  model  the  different  proportions  of  which  can  be  easily  determined. 

"  If  there  were  an  absence  of  type,  and  if  men  were  unlike  one  another, 
not  from  the  effects  of  accidental  causes,  but  because  no  common  law  really 
existed  among  them,  they  might  be  measured,  as  regards  height,  for  instance, 
without  all  the  individual  measurements  offering  any  particular  character  or 
any  definite  numerical  relation. 

"  If,  on  the  contrary,  all  men  have  to  a  certain  degree  been  cast  in  the 
same  mould,  and  if  they  issue  from  it  with  differences  which  are  purely 
accidental,  the  groups  will  no  longer  be  formed  in  an  erratic  manner,  but 
their  numerical  values,  in  accordance  with  the  theory  of  probabilities,  will 
be  subject  to  pre-established  laws,  so  that  the  numbers  which  represent  each 
man  can  be  determined  a  priori.  There  exist,  therefore,  for  this  entirely 
special  case,  characteristics  by  which  we  may  recognize  whether  individ- 
uals belong  to  the  same  type  and  only  differ  owing  to  fortuitous  causes. 
Another  consequence  of  the  theory  is,  that  the  greater  the  number  of  obser- 
vations the  more  do  fortuitous  causes  explain  each  other,  and  make  the  gen- 
eral type,  which  they  at  first  tend  to  screen,  stand  out  prominently.  Thus, 
in  the  human  race,  when  individuals  only  are  considered,  all  heights  are  met 
with,  at  least  within  certain  limits ;  those  who  come  nearest  the  average  are 
the  most  numerous ;  those  who  deviate  the  most  from  it  form  the  smallest 
number;  and  the  groups  follow  numerically  a  law  (the  binomial  law  of 
Newton)  which  may  be  laid  down  beforehand.  In  the  case  of  man  this  law 
is  verified  not  only  in  relation  to  the  entire  height,  but  also  as  regards  his 
various  members ;  and  the  same  is  the  case  with  the  weight,  or  strength,  or 
any  quality  which  can  be  measured  and  reduced  to  numbers." 2 


1  Baxter,  op.  cit.,  p.  lxix. 

2  Mean  and  Average. — The  distinction  between  a  mean  and  an  average  is  often  over- 
looked, or  not  clearly  comprehended.  Sir  John  Herschel  so  clearly  exhibits  it  that  the 
passage  is  worth  quoting  entire.  Speaking  of  M.  Quetelet's  homme  moyen,  he  says,  "  Now, 
this  result,  be  it  observed,  is  a  mean,  as  distinguished  from  an  average.  The  distinction  is 
one  of  much  importance,  and  is  very  properly  insisted  on  by  M.  Quetelet,  who  proposes  to 
use  the  word  mean  only  for  the  former,  and  to  speak  of  the  latter  (average)  as  the  '  arith- 
metical mean.'    We  prefer  the  term  average,  not  only  because  both  are  truly  arithmetical 
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The  following  diagram,  taken  from  Roberta's  "Anthropometry,"  repre- 
senting the  heights  from  actual  measurement  of  four  hundred  and  thirty 
English  public-school  boys  from  eleven  to  twelve  years  old,  will  illustrate 

Quetelet's  views : 

^  Fig.  1. 


Typical  or 


Height 

IN 

Inches. 

Number 

of 

Boys. 

60 

3 

T 

59 

4 

\ 

58 

12 

\ 

57 

22 

^ 

56 
55 
54 
53 
52 
51 

36 
54 
79 
78 
59 
35 

\ 

-s» 

,"" 

s' 

50 

29 

— / 

49 

12 

—f 

48 
47 

4 
3 

t 

Dwarfs. 

"  It  will  be  seen,"  says  Roberts, "  that  the  numbers  arrange  themselves  ac- 
cording to  a  very  uniform  rule ;  the  most  numerous  groups  are  in  the  middle 
of  the  column,  at  53  and  54  inches,  while  the  groups  at  52  and  55  inches  are 
less  in  number,  and  those  at  51  and  56  inches  are  still  fewer,  and  so  on  till 
the  extremely  small  number  of  the  very  short  and  very  tall  boys  of  47 
and  60  inches  is  reached.  It  is  thus  ascertained  that  the  mean  or  typical 
boy  of  the  class  and  age  given  is  53.5  inches,  and,  as  representing  the  most 
numerous  group,  he  forms  the  standard,  from  which  the  other  groups  of 
boys  decrease  in  number  as  they  depart  further  and  further  from  his 
proportions. 

"  In  the  diagram,  which  has  been  drawn  to  a  scale,  the  length  of  the 
horizontal  lines  (abscissse)  represents  the  numbers  of  boys  in  each  group, 


and  the  curved  line  binding  the  ends  together  is  the  well-known 


:  binomial 


means,  but  because  the  latter  term  carries  already  with  it  that  vitiated  and  vulgar  associa- 
tion which  renders  it  less  fit  for  exact  and  philosophical  use.  An  average  may  exist  of  the 
most  different  objects,  as  of  the  heights  of  houses  in  a  town  or  the  sizes  of  books  in  a  library. 
It  may  be  convenient  to  convey  a  general  notion  of  the  things  averaged,  but  involves  no 
conception  of  a  natural  and  recognizable  central  magnitude,  all  differences  from  which 
ought  to  be  regarded  as  deviations  from  a  standard.  The  notion  of  a  mean,  on  the  other 
hand,  does  imply  such  a  conception,  standing  distinguished  from  an  average  by  this  very 
feature, — viz.,  the  regular  march  of  the  groups,  increasing  to  a  maximum  and  then  again 
diminishing.  An  average  gives  us  no  assurance  that  the  future  will  be  like  the  past. 
A  mean  may  be  reckoned  on  with  the  most  implicit  confidence.  All  the  philosophical 
value  of  statistical  results  depends  on  u  due  appreciation  of  this  distinction,  and  acceptance 
of  its  consequences."— Edinburgh  Review,  vol.  xcii. ;  Baxter,  op.  cit,  p.  lxxviii. 
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curve,'  or  the  '  curve  of  the  frequency  of  error.'  Now,  it  will  be  seen  that 
this  curve  is  not  quite  uniform,  and  that  the  lower  half  (from  the  mean  to 
the  dwarfs)  is  less  regular  than  the  upper ;  aud  if  the  numbers  are  counted 
it  will  be  found  that  there  are  ten  more  boys  below  the  mean  than  above  it, 
consequently  the  average  (obtained  in  the  usual  way,  by  dividing  the  sum 
of  the  values  observed  by  the  number  of  observations)  is  lower  than  the 
mean,  which  is  represented  by  the  largest  group.  The  difference  in  this 
instance  is  not  very  great,  the  average  being  53.43  and  the  mean  53.5 
inches,  but  in  some  instances  it  is  much  greater  ;  and  it  is  exceedingly  im- 
portant that  the  difference  here  indicated  should  be  borne  in  mind,  for  in  it 
consists  much  of  the  practical  value  of  Quetelet's  method." 

Indeed,  so  exact  are  the  methods  of  M.  Quetelet  that  a  curious  fact  has 
been  discovered  in  relation  to  dwarfs  and  giants,  which,  though  in  the  gen- 
eral estimate  considered  as  monstrosities, — anomalies  of  the  human  species, 
— are  found  to  fall  into  their  places  as  necessary  factors  in  completing  the 
scale  of  human  stature.  Moreover,  it  would  be  possible,  if  a  correct  esti- 
mation of  the  meau  proportion  of  a  population  were  made,  to  declare  the 
number  of  each,  and  even  the  actual  stature. 

While  M.  Quetelet's  method  of  studying  the  proportions  of  the  body  is 
the  only  scientific  one  yet  propounded,  and  is  the  one  now  employed  by  all 
statisticians,  the  number  of  observations  made  by  him  are  too  few  to  be  of 
any  practical  value,  and  the  tables  of  Mr.  Roberts,  those  of  Prof.  Bowditch, 
and  the  statistical  results  of  the  observations  of  Dr.  John  Beddoe,  of 
17,000  observations  obtained  through  the  medical  profession  of  Great 
Britain,  the  12,740  Bavarian  soldiers  examined  by  Dr.  Meyer,  the  exten- 
sive observations  upon  recruits  of  M.  Bouclin,  and  the  examination  of  over 
one  million  men  enlisted  in  the  war  of  the  rebellion  in  our  own  country 
(1,232,256),  particularly  the  23,624  men  examined  by  the  Sanitary  Com- 
mission, have  been  employed  iu  arriving  at  a  correct  scientific  estimate  of 
the  "  mean"  man. 

The  greater  bulk  of  these  observations  is  upon  men,  and,  while  they 
have  no  direct  bearing  upon  development  in  children,  they  improve  and 
correct  the  observations  made  upon  children,  and  furnish  more  accurate 
data  upon  which  to  estimate  physical  culture,  perverted  development,  and 
treatment  of  disease  at  this  early  period  of  existence.  To  emphasize  this 
fact,  the  statement  of  M.  Quetelet  that  children  of  the  same  sex  are  of  the 
same  size  at  twelve,  aud  its  correction  by  Drs.  Roberts  aud  Bowditch  by  the 
statement  that  at  thirteen  aud  fourteen  years  girls  are  taller  aud  heavier 
than  boys,  ma}r  be  cited. 

Methods. — In  recording  systematic  measurements  of  the  human  body 
certain  rules  must  be  observed,  in  order  to  secure  exactness,  and  for  subse- 
quent reference  aud  comparison.  Prominent  bony  points— as  the  acromial 
extremity  of  the  clavicle  or  the  trochanter— are  to  be  depended  upon  chiefly, 
although  some  soft  parts,  as  the  nipples  in  males,  and  the  umbilicus,  are 
sufficiently  definite  aud  fixed  to  be  available.     All  measurements,  if  pos- 
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sible  must  be  taken  upon  the  naked  body,  and  heights  taken  without  the 
shoes  The  height  is  best  obtained  by  measuring  from  the  ground  upward, 
although  the  various  dimensions  of  the  head  are  best  obtained  by  measuring 
downvvard  from  the  vertex.  The  diameters  and  circumference  of  the  trunk 
are  readily  secured  by  means  of  callipers  and  a  plain  tape-measure  marked 
in  English  inches  and  tenths  of  an  inch.  As  the  various  trunk-measure- 
ments "vary  much  with  the  state  of  the  respiration,  these  are  best  deter- 
mined when  the  chest  is  empty  and  at  rest,  a  condition  easily  secured  by 
directing  the  person  to  count  ten  slowly  in  a  loud  voice  immediately  before 
the  measurements  are  taken.  The  strength  is  best  determined  by  making 
with  the  dynamometer  several  (three  or  four)  trials  each  of  grasping,  pull- 
ing, and  lifting,  and  estimating  the  averages.  For  recording  all  measure- 
ments the  best  methods  and  chart  are  those  given  by  Mr.  Roberts  iu 
his  "  Manual  of  Anthropometry,"  to  which  the  reader  is  referred,  or  the 
blank  forms  published  by  the  Anthropometrical  Committee  of  the  British 
Association,  22  Albemarle  Street,  London. 

The  method  extensively  used  in  Germany,  which  consists  in  recording 
on  a  separate  paper  all  the  memoranda  and  observations  relating  to  each 
individual  case,  reduces  the  labor  of  tabulation  to  a  minimum  and  facili- 
tates the  estimation  of  any  particular  observation.  It  should,  therefore, 
always  be  employed. 

The  following  table  may  be  taken  as  a  good  form  upon  which  to  record 
measurements.  These  should  be  repeated  every  three  to  six  months,  and 
comparisons  made,  or  they  may  be  plotted  upon  a  percentage  chart,  such  as 
are  sold  by  dealers  in  general  sporting  goods,  and  compared  with  a  standard 
or  with  hundreds  of  others  similarly  examined. 

TABLE   FOR   MEASUREMENT.! 

Date 189  .    . 

Name .    .       .    .  

Age years months days 

Weight pounds 

Height       feet inches 

Girth  of  head feet inches 

"  neck       " 

"  right  shoulder " 

"  left  shoulder " 

eir.  shoulder " 

"  chest  inflated " 

"  chest  uninfiated " 

"  lung  capacity cubic  " 

"  waist " 

"  hips " 

"  right  thigh " 

"  left  thigh " 

"  right  calf " 

'•  left  calf » 

1  From  Physical  Culture,  A.  J.  Reach  Co.,  Philadelphia. 
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TABLE   POR   MEASUREMENT.— (Continued.) 

Girth  of  right  arm  up inches. 

"       left  arm  up u 

"       right  arm  down «i 

"       left  arm  down » 

"       right  forearm « 

"       left  forearm •••....  " 

The  relative  and  average  growth  in  weight  and  increase  in  height  have 
already  been  fully  discussed  in  the  article  upon  the  physiology  of  infancy. 
There  remain  the  general  proportions  and  development  of  the  head,  neck, 
trunk,  and  extremities.  It  may  be  interesting  here  to  observe  that  Que- 
telet  has  ascertained  that  in  a  large  number  of  men  (ten  thousand,  for  exam- 
ple) of  the  same  nation,  age,  and  external  surroundings,  the  same  uniformity 
prevails  as  to  weight  that  has  been  demonstrated  to  exist  as  to  stature. 

As  in  height  and  weight,  in  addition  to  a  large  number  of  accidental 
causes,  there  are  at  least  three  factors  which  directly  affect  the  development 
of  the  different  portions  of  the  body  in  the  growing  child.  These  are 
nationality  or  race  (Boudin),  the  occupation  of  the  parents  (Roberts),  and 
the  mode  of  life  (Bowditch). 

M.  Boudin,  after  comparing  the  results  of  his  very  extensive  observa- 
tions, to  determine  the  mean  height  of  the  inhabitants  of  different  districts 
of  France,  with  the  researches  of  Broca,  concluded  that  soil,  local  surround- 
ings, and  climate  exercise  little  influence  on  height,  which  is  always  an 
affair  of  race  or  hereditary  descent. 

Mr.  Roberts  has  demonstrated  that  the  sons  of  English  non-laboring 
classes  are  decidedly  taller,  and  at  most  ages  also  heavier,  than  the  children 
of  the  laboring  classes ;  the  difference  amounting  at  thirteen  years  to  nearly 
four  inches,  and  this  in  a  population  comparatively  stationary  and  homo- 
geneous in  character.  In  our  own  country,  where  the  population  is  hetero- 
geneous, movable,  and  without  class  distinction,  this  principle  is  much  less 
marked.  Dr.  Bowditch  has,  however,  pointed  out  its  existence,  but  con- 
cludes that  the  influence  of  mode  of  life  in  determining  the  size  of  growing 
children  is  at  least  equal  to  and  possibly  even  greater  than  that  of  race. 

PROPORTIONS    OP    THE   BODY. 

The  different  portions  of  the  human  body  develop  with  varying  rapidity 
at  different  periods  of  life,  an  observation  already  made  in  referring  to  Prof. 
Carus's  "  canon"  of  proportions.  Of  all  these  the  head  is  most  completely 
developed  at  birth  and  varies  least  during  subsequent  growth,  for  which 
reason,  doubtless,  it  was  early  adopted  as  a  standard  of  measurement.  In 
the  adult  its  relation  to  the  entire  height  is  one-seventh.  From  birth  to 
adult  life  it  doubles  its  height,  while  the  remainder  of  the  body  increases 
three  or  four  times,  the  growth  being  almost  terminated  at  the  age  of  ado- 
lescence.    At   birth   the    antero-posterior  diameter  (occipito-frontal,  llf 
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centimetres)  is  a  little  greater  than  the  transverse  (biparietal,  9J  centi- 
metres), and  this  ratio  is  maintained  throughout  life.  The  height  varies 
little  in  the  two  sexes  at  different  periods  of  existence,  as  shown  in  the 
following  table,  taken  from  Quetelet : 


Age. 


Men. 


Total 
Height, 
Inches. 


Height  of 
Head, 
Inches. 


Ratio. 


Women. 


Total 
Height, 
Tnches. 


Height  of 
Head, 
Inches. 


Ratio. 


Birth 

1  year 

2  j'ears 

3  " 
5      " 

10  ■' 
15  " 
20  " 
30      " 


19.68 
27.48 
31.14 
34.03 
38.88 
50.11 
59.56 
65.74 
66.37 


4.37 
6.06 
6.81 
7.16 
7.56 
8.07 
8.46 
8.93 
8.97 


4.50 
4.53 
4.57 
4.74 
5.14 
6.21 
7.04 
7.35 
7.39 


19.44 
27.16 
36.74 
33.64 
38.34 
49.37 
58.58 
61.96 
62.20 


4.37 
6.06 
6.77 
7.08 
7.40 
7.91 
8.38 
8.66 


4.45 
4.48 
4.54 
4.74 
5.18 
6.21 
6.99 
7.15 
7.15 


The  lower  part  of  the  face  appears  relatively  to  grow  more  rapidly 
than  the  upper ;  the  nasal  incision,  which  at  maturity  divides  the  face  into 
two  equal  parts,  at  birth  is  nearer  the  chin,— a  circumstance  which  may  be 
accounted  for  by  the  development  of  the  alveolar  processes  and  of  the 
teeth,  especially  the  molars. 

Neck.— At  birth  the  neck  is  about  one  inch  in  length,  but  later,  owing 
to  the  fatness  of  the  infant's  chin,  it  apparently  shortens,  and  does  not  ap- 
pear to  grow  perceptibly  till  the  sixth  or  seventh  year,  doubling  its  length 
by  the  time  adolescence  is  reached.  Its  diameter  develops  rapidly  during 
the  first  year,  and  again  at  puberty,  and  is  practically  the  same  "in  both 
sexes,  being  more  rapidly  attained,  however,  in  the  female,  the  diameter 
taken  just  above  the  clavicle  measuring  at  birth  about  1.81  inches,  at  six 
years  2.2o  niches,  and  when  fully  developed  about  4.75  inches. 

The  development  of  the  larynx  in  the  male  increases  somewhat  the 
upper  circumference,  and  the  development  of  the  thyroid  body  in  the 
female  the  lower  circumference. 

i  T.T?T~T,lie  trUUk  iududeS  the  chest>  abdomen,  and  pelvis,  and  is 
bounded  above  by  the  clavicles  and  below  by  a  horizontal  line  on  a  level 
with  the  perineum.  In  length  and  transverse  diameter  the  trunk-measure- 
men  s  from  birth  to  maturity  are  tripled,  while  the  head-  and  neck-measure- 
ments are  doubled.  The  anteroposterior  diameter,  however,  grows  with 
kss  Wpldlty>  ,ncl      ;ng  very  slow,y  and  from  aHd 

only  at  puberty.     The  circumference  grows  with  the  same  rapidity  as  the 

ansverse  diameter :  it  is  much  modified  after  puberty  in  the  two  sexes,  the 

ho„,drs  being  proportionately  wider  in  the  male,  the  pelvis  in  the  female, 

*e  ^proportion,  which  is,  however,  slight,  being  much  enhanced  in  woman 

coital  T°-Pme,  ,  the  bl'eaStS  ^  by  the  modifyJnS  infl—  of  >** 
costume.    This  relative  growth  of  the  trunk  in  height  and  diameters  is  well 
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shown  in  the  diagrams  Nos.  2  and  3  opposite  pages  97  and  113  respectively 
in  Roberts's  "  Manual  of  Anthropometry." 

The  circumference  of  the  chest,  on  account  of  the  important  organs  which 
it  contains,  has  been  selected,  together  with  the  height  and  weight,  to  deter- 
mine the  physical,  capacity  of  the  individual  for  military,  naval,  and  other 
public  duties.  The  importance  of  these  data  in  life  insurance  can  hardly 
be  over-estimated.  From  extended  observation  it  has  been  ascertained  that 
a  direct  ratio  exists  between  the  height,  weight,  circumference  of  chest, 
and  age,  and  formulas  have  been  arranged  somewhat  arbitrarily  by  which  to 
ascertain  from  the  stature  the  circumference  of  the  chest.  It  is  not  well 
however,  to  follow  these  formulas  too  dogmatically,  as  Baxter's  conclusions 
prove  that  Mr.  Hutchinson's  and  Mr.  Brent's  formulas  do  not  correspond 
when  applied  to  the  examination  of  immense  numbers  of  able-bodied  men, 
representing  the  picked  men  of  the  nation.  From  these  it  is  observed  that 
the  figures  do  not  rise  above  the  minimum  size  of  the  chest,  nor  do  they  in 
any  instance  attain  the  medium  size.1 

If  the  mobility  of  the  chest  be  very  limited,  this  should  also  be  re- 
garded as  a  disqualification  for  military  service,  or  else  should  lead  to  more 
thorough  physical  examination.  The  degree  of  mobility  varies  much  in 
different  individuals,  and  is  also  modified  by  sex,  the  female  chest,  particu- 
larly the  upper  portion,  being  more  active,  but  limited  in  extent.  The 
healthy  man's  expansion,  according  to  Hutchinson,  is  three  inches  (Baxter, 
3.08),  but  may  reach  even  seven  inches.  A  remarkable  instance  was  ob- 
served in  a  native  of  New  Jersey  admitted  to  the  service,  who  was  eighteen 
years  of  age,  weighed  one  hundred  and  fourteen  pounds,  and  was  sixty-four 
inches  in  height;  his  chest  at  expiration  measured  twenty-nine  inches  in 
girth,  and  had  an  expansion  of  seven  inches. 

Upper  Extremities. — The  upper  extremity,  including  the  arm,  fore- 
arm, and  hand,  varies  much  in  development.  The  popular  idea  that  the 
space  covered  by  the  extended  arms  is  equal  to  the  height  is  correct  only  for 
early  life, — before  puberty, — being  the  same  in  both  sexes.  After  puberty, 
however,  in  man,  owing  to  the  increased  breadth  of  the  shoulders,  the  hori- 
zontal measurement  exceeds  the  perpendicular,  and  in  woman  it  is  also 
slightly  greater.  The  arm,  measured  between  the  acromion  and  the  external 
condyle,  increases  in  length  from  3.5  inches  in  the  infant  to  13  inches  in 
the  adult,  and  in  circumference  from  4  to  12  inches,  these  measurements, 
however,  being  greatly  influenced  by  exercise,  sickness,  etc. 

The  adult  forearm  (cubit)  was  the  unit  of  measurement  among  the 
ancients.  The  growth  of  the  forearm  in  length,  measured  from  the  ex- 
ternal condyle  to  the  styloid  process  of  the  radius,  is  from  2.25  inches  in 
tiie  infant  to  9J  inches  in  the  adult,  and  its  iucrease  in  circumference  from 
2.5  inches  in  the  child  to  13f  inches  in  the  adult.  Its  circumference  is  also 
much  influenced  by  exercise. 

1  For  more  detailed  information  the  reader  is  referred  to  Baxter,  vol.  i.  p.  43. 
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The  hand,  as  employed  by  artists,  sculptors,  and  others,  represents  the 
ratio  of  1  to  9  of  the  entire  height.  It  develops  slowly,  being  doubled  in 
length  by  the  seventh  year,  and  tripled  at  maturity.  It  is  a  little  broader 
and  plumper  in  proportion  to  length  in  women  than  in  men. 

The  length  of  the  entire  upper  extremity,  measured  from  the  acromion 
extremity  of  the  clavicle  to  the  tip  of  the  middle  finger,  is  doubled  between 
the  ages  of  four  and  five,  tripled  by  puberty,  and  quadrupled  by  maturity, 
—growing  with  less  rapidity  than  the  lower  extremity,  which  during  the 
same  period  is  quintupled. 

Lower  Extremities. — The  lower  extremity  includes  the  thigh,  the 
leg,  and  the  foot,  and  is  the  most  important  factor  in  determining  the  height 
of  the  individual.  The  thigh,  included  between  the  trochanter  and  the 
patella,  increases  in  length  from  2.75  inches  in  the  infant  to  18  inches 
in  the  adult,  an  increase  of  nearly  sevenfold,  the  greatest  increase  of 
growth  observed  in  the  body.  After  puberty  the  increase  is  relatively 
greater  in  the  female,  owing  to  the  increased  width  of  the  pelvis  and  the 
development  of  the  upper  thigh.  For  the  same  reason,  the  angle  formed 
laterally  at  the  knee,  between  the  thigh  and  the  leg,  is  also  relatively 
greater  in  the  female. 

The  leg,  included  between  the  lower  edge  of  the  patella  and  the  in- 
ternal malleolus,  increases  from  3.4  inches  in  infancy  to  15.3  inches  at 
maturity,  an  increase  which  is  much  modified  by  exercise  and  somewhat 
also  by  sex. 

The  foot  has  been  much  employed  as  a  unit  of  measurement,  its  length 
being  in  both  sexes  and  at  all  ages  from  .15  to  .16  of  the  entire  height. 
The  belief  that  its  length  corresponds  to  the  height  of  the  head  and  the 
circumference  of  the  fist  is  fallacious.  It  grows  in  height_from  1  inch  at 
birth  to  3.25  inches  at  maturity,  and  in  length  more  rapidly  than  in  height, 
from  3-3.5  inches  at  birth  to  8-10  inches  at  maturity.  Its  width  is  pro- 
portionately greater  in  the  male,  and  is  much  influenced  by  race-peculiarities 
and  by  dress. 

The  length  of  the  lower  extremity  increases  more  rapidly  than  that 
of  any  other  portion  of  the  body,  being  doubled  before  the  third  year, 
quadrupled  before  puberty,  and  increased  fivefold  by  maturity,  the  thigh 
growing  more  rapidly  than  the  leg,  and  the  leg  than  the  foot. 

In  this  connection  it  must  be  borne  in  mind  that  the  human  frame  is 
subjected  to  many  influences  that  tend  to  produce  minor  deformities,  con- 
genital and  acquired,  all,  however,  within  the  bounds  of  health,  as  unequal 
development  of  the  lower  extremities,  transposition  of  viscera,  excessive 
development  of  the  right  side,  etc. 

The  relative  proportions  of  a  perfect  female  form,  as  deduced  by  modern 
sculptors  from  the  Greek  statues,  may  be  stated  as  follows.  With  a 
height  of  five  feet  five  inches,  one  hundred  and  thirty-eight  pounds  is  the 
proper  weight,  which,  however,  could  be  increased  ten  pounds  without 
greatly  destroying  the   proportion.     When   her  arms  are  extended,  she 
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should  measure  from  tip  of  middle  finger  to  tip  of  middle  finger  just  five 
feet  five,  exactly  her  own  height.  The  length  of  her  hand  should  be  just  a 
tenth  of  that,  and  her  foot  just  a  seventh,  and  the  diameter  of  her  chest  a 
fifth.  From  her  perineum  to  the  ground  she  should  measure  just  what  she 
measures  from  the  perineum  to  the  top  of  the  head.  The  knee  should 
come  exactly  midway  between  the  perineum  and  the  heel.  The  distance  from 
the  elbow  to  the  middle  finger  should  be  the  same  as  the  distance  from  the 
elbow  to  the  middle  of  the  chest.  From  the  top  of  the  head  to  the  chin 
should  be  just  the  length  of  the  foot,  and  there  should  be  the  same  distance 
between  the  chin  and  the  armpits.  A  woman  of  this  height  should  measure 
twenty-four  inches  about  the  waist,  and  thirty-four  inches  about  the  bust  if 
measured  from  under  the  arms,  and  forty-three  if  measured  over  them. 
The  upper  arm  should  measure  thirteen  inches,  and  the  wrist  six.  The 
calf  of  the  leg  should  measure  fourteen  and  a  half  inches,  the  thigh  twenty- 
five,  and  the  ankle  eight. 

When  full  development  has  been  attained,  the  relative  proportions  of 
a  perfect  male  may  be  summarized  as  follows  : 
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EXERCISE. 


The  term  "  exercise"  is  applied  physiologically  to  any  exertion  or  action 
of  the  body  for  the  maintenance  of  its  organs  or  functions  in  a  healthy 
condition,  but  in  a  more  restricted  and  generally  accepted  sense  applies  to 


1  Prom  Physical  Culture,  A.  J.  Beach  Co.,  Philadelphia,  p.  52. 

2  This  rule  has  long  been  observed,  especially  among  artists,  but  it  is  not  true  to 
life,  for  very  rarely  do  we  find  either  men,  women,  or  children  whose  neck,  upper-arm, 
and  calf  measurements  are  the  same.  As  a.  rule,  the  upper  arm  is  the  smallest  of  the 
three. 
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certain  movements  of  the  body  effected  by  the  contraction  of  the  voluntary 
muscles  made  with  sufficient  force  and  rapidity  to  quicken  the  breathing 
and  accelerate  the  circulation  of  the  blood,— in  other  words,  muscular 
exercise.  The  muscles  acted  upon  during  exercise  are  all  of  the  striped 
variety,— the  skeletal  muscles,  heart,  diaphragm,  etc. ;  but  a  marked  dis- 
tinction must  be  observed  between  these  muscles,  from  the  fact  that, 
although  practically  of  the  same  structure,  the  nervous  control  differs,  the 
heart  and  diaphragm  not  being  under  the  control  of  the  will,  and  their 
action  being  only  secured  secondarily  through  the  effects  of  the  action  of 
the  voluntary  muscles. 

The  muscles  consist  essentially  of  the  sarcous  substance,  with  its  nuclei 
or  muscle-corpuscles  enclosed  within  compartments,  and  surrounded  by  the 
sarcolemma  and  endomysium  and  perimysium,  so  as  to  consist  of  fasciculi 
or  bundles  of  fibres  surrounded  by  connective  tissue.  These  fasciculi  are 
connected  ultimately  by  tendinous  fascias  or  bands  with  the  osseous  struc- 
tures upon  which  they  are  intended  to  operate.  The  sarcolemma  through 
a  single  opening  receives  the  axis-cylinder  of  a  nerve-fibre,  which  after 
forming  a  flat  protuberance — or  motor  end-plate — is  distributed  in  fine 
fibrils  throughout  the  cell-contents.  Sensory  as  well  as  motor  nerve-fibres 
are  distributed  to  the  muscle-substance,  to  convey  impressions  to  the  cen- 
trally situated  nerve-cells.  By  a  fine  mesh-work  of  capillaries  lying  be- 
tween and  upon  the  fibres  and  cells,  but  without  penetrating  the  sarcolemma, 
the  muscles  are  bountifully  supplied  with  blood. 

Muscles  are  at  rest  neutral  or  slightly  alkaline  in  reaction,  and  consist 
chemically  by  weight  of  three-fourths  water  and  one-fourth  nitrogenous 
and  non-nitrogenous  matters  and  salts.  The  most  important  nitrogenous 
element  is  the  coagulated  substance  which  becomes  in  dead  muscle  myosin, 
which  is  found  in  much  smaller  quantities  in  infants  than  in  adults. 
Among  the  non-nitrogenous  matters,  paralactic  or  sarcolactic  acid  may  be 
mentioned,  while  the  salts  are  principally  the  alkaline  compounds  found 
most  abundantly  in  the  blood,  these  salts  and  other  extractive  matters 
being  much  more  plentiful  in  infant  than  in  adult  life. 

Function  of  Voluntary  Muscles. — The  characteristic  physiological 
property  of  muscle  is  its  contractility,  by  virtue  of  which  all  its  acts  are 
performed.  The  muscular  system  in  infancy  is  very  poorly  developed,  so 
that  during  childhood  and  youth  the  increase,  both  relative  and  absolute,  is 
euormous.  In  its  elongated  condition  of  rest,  muscle  is  still  under  a  slight 
degree  of  tension  (muscular  tonus,  or  muscular  tonicity),  and  under  the 
influence  of  appropriate  electrical  or  nervous  stimulus  it  becomes  shorter 
and  thicker  and  its  extremities  are  approximated.  With  increased  stimula- 
tion the  corresponding  contraction  will  be  found  to  increase,  and  finally  will 
diminish  until  contraction  ceases  entirely  through  the  muscle  being  fatigued 
from  repeated  stimulation.  The  more  rapid  the  contraction  the  more 
quickly  does  the  fatigue  manifest  itself  and  the  longer  is  the  period  of  rest 
required  to  recuperate  its  full  power.     As  might  also  be  expected,  a  muscle 
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will  become  fatigued  much  sooner  when  it  does  work  than  when  it  simply 
contracts  without  doing  work.  The  muscles  in  contracting  must  exert  a 
force  sufficient  to  elongate  the  opposing  muscles,  must  overcome  the  force 
exerted  by  the  tonicity  of  the  antagonizing  muscles,  and  must  lift  the  weight 
of  the  portion  of  the  limb  to  which  they  are  inserted.  When,  on  the  other 
hand,  this  force,  known  as  antagonistic  force,  is  withdrawn  by  paralysis  or 
section  of  the  tendons,  undue  action  is  at  once  manifested  in  the  opponents. 
The  vibrations  of  muscular  contraction  can  be  distinctly  heard  if  the  stetho- 
scope or  myophone  be  applied  over  a  powerfully-contracting  muscle,  as  the 
biceps,  or  the  heart  during  its  first  sound. 

During  contraction  the  reaction  of  the  muscles  becomes  distinctly  acid, 
from  a  considerable  amount  of  carbonic  or  lactic  or  sarcolactic  acid  being 
set  free.  With  use  the  muscles  increase  in  size,  in  firmness  or  tone,  and  in 
strength,  and  respond  more  quickly  to  stimuli,  good  examples  of  which  are 
exhibited  in  the  bulky  biceps  of  the  blacksmith  and  the  colossal  calf  of  the 
ballet-dancer.  When  a  single  muscle  or  a  group  of  muscles  is  exercised  too 
much,  it  will,  after  increasing  greatly  in  size,  begin  to  waste.  This,  how- 
ever, is  not  the  case  when  all  the  muscles  of  the  body  are  exercised,  probably, 
as  Parke  suggests,  because  no  one  muscle  can  then  be  over-exercised. 

Muscular  Work. — The  work  performed  by  muscular  contraction  rep- 
resents but  a  fractional  part — about  one-ninth,  or  over  ten  per  cent. — of 
the  entire  work  done  in  the  body ;  the  nervous  energy,  or  internal  work, 
as  it  is  called, — the  force  required  to  regulate  the  various  processes  of 
digestion,  assimilation,  and  secretion,  for  intellectual  pursuits,  etc.,  and  the 
caloric  work,  or  the  force  required  in  the  production  of  heat  to  maintain  the 
bodily  temperature, — constituting  the  larger  proportion.  It  must  be  re- 
membered that  the  heat-units  employed  in  the  internal  work  of  regulating 
the  circulation  and  perspiration  are  only  temporarily  converted  into  mechan- 
ical energy,  the  latter  being  almost  entirely  reconverted  into  heat  by  the 
function  developed  by  various  obstructions  offered  to  the  movement  of  the 
blood  and  respiratory  organs.  However  expended,  or  however  it  may  vary 
in  amount,  the  force  is  the  same,  and  its  amount  may  be  estimated  and  its 
source  be  discovered.  "  The  work  done  by  a  muscle  in  a  given  contraction, 
when  it  lifts  a  weight  vertically  against  gravity,  is  measured  by  the  weight 
moved  multiplied  by  the  distance  through  which  it  is  moved."  ' 

It  has  been  found,  from  calculations  made  by  different  observers,  that 
the  amount  of  force  expended  daily  by  an  adult  weighing  one  hundred  and 
fifty  pounds  in  the  performance  of  these  three  forms  of  work  is  about  three 
thousand  four  hundred  foot-tons, — or  a  force  required  to  raise  three  thou- 
sand four  hundred  tons  one  foot  in  height, — the  greater  amount  of  which 
(two  thousand  eight  hundred  and  forty)  is  employed  in  maintaining  the 
animal  temperature,  the  remainder  being  distributed  between  the  internal 
force  (two  hundred  and  sixty)  and  muscular  activity  (three  hundred). 

1  Sargent,  Physical  Training  Conference,  1889,  p.  71. 
Vol.  IV.— 17 
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Estimates  made  upon  the  actual  labor  expended  in  performing  certain 
manual  acts  by  men  of  the  same  weight,  such  as  eight  hours'  pile-driving, 
turning  a  wrench,  carrying  a  peddler's  pack,  paving,  etc.,  demonstrate 
the  same  fact.  From  estimates  of  this  character,  and  considering  that  the 
type  of  the  most  healthy  life  is  that  of  a  man  engaged  at  moderate  labor  in 
the  open  air,  at  which  work  he  will  probably  average  between  two  hundred 
and  fifty  and  three  hundred  and  fifty  foot-tons,  Prof.  Parkes  has  concluded 
that  a  healthy  adult  should  bear  without  the  risk  of  over-fatigue  what 
would  be  equivalent  to  a  walk  of  nine  miles,  from  which  must  be  deducted 
the  exertion  used  in  ordinary  business  pursuits. 

The  source  of  this  force  or  energy  must  be  sought  in  the  molecular  life 
or  combustion  going  on  through  the  entire  economy.  In  every  action  of 
the  human  body, — whenever  we  make  a  movement,  draw  a  breath,  change 
a  muscle  of  expression,  or  conceive  a  passing  fancy, — molecular  death  has 
occurred,  and  a  quantity  of  potential  energy  (force)  has  been  liberated.  This 
lorce,  having  previously  entered  the  body  in  a  latent  state  as  food,  was 
stored  by  means  of  the  blood  in  the  cellular  structures  awaiting  the  demand 
for  its  ignition  with  the  oxygen  circulating  in  the  blood.  These  disinte- 
grated cellular  elements,  removed  by  the  blood  to  be  eliminated  from  the 
system,  are  replaced  by  new  active  cells,  and  thus  the  unbroken  circle  of 
physiological  phenomena — latent  potential  energy,  motion  or  activity,  cell- 
destruction,  cell  disintegration  and  elimination,  cell-renewal,  more  latent 
force,  and  so  the  same  succession  of  events — is  maintained,  and  at  every 
revolution  vital,  active  (kinetic)  force  develops.  This,  in  a  word,  consti- 
tutes "life;"  and  upon  the  celerity  and  thoroughness  with  which  these 
processes  are  repeated — upon  the  "  newness,"  as  Maclaren  has  expressed 
it,  of  the  individual  cells — will  depend  the  health  and  strength  of  the 
individual. 

Motion  and  Heat.— This  force,  then,  which  is  the  result  of  the  oxy- 
genation, death,  or  burning  up  of  the  cellular  elements  of  the  body,  suggests 
at  once  the  relationship  which  exists  between  heat  and  motion,  the  correla- 
tion existing  between  them,  and  the  conversion  of  one  into  the  other.  Con- 
ceived by  Sadi-Carnot,  clearly  formulated  by  R.  Mayer,  brilliantly  demon- 
strated by  Joule,  the  theory  of  the  equivalence  of  forces  may  now  be  said 
to  be  admitted  by  all  physicists,  and  the  mechanical  equivalent  of  heat  be 
considered  as  425. 

As  before  stated,  nearly  sixty  per  cent,  of  the  work  performed  in  the 
body  is  employed  in  the  production  of  heat  or  in  muscular  exercise,  and 
we  shall  now  see  that  probably  three-fourths  of  the  heat  developed  is  pro- 
duced in  the  muscles  at  the  moment  of  muscular  contraction.  Daily  obser- 
vation and  special  experiments  teach  us  that  the  whole  body  is  heated  by 
muscular  exercise,  and  Davy  found  that  after  a  walk  in  the  open  air,  the 
temperature  of  the  surrounding  atmosphere  being  40°  F.,  the  temperature 
of  the  urine  was  elevated  one  degree,— from  100°  to  101°  F.  This  devel- 
opment of  heat  by  muscular  contraction  is  also  well  seen  under  certain 


PHYSICAL   DEVELOPMENT.  259 

pathological  conditions, — for  example,  in  tetanus  rising,  according  to  Wun- 
derlieh,  to  the  extreme  height  of  112.5°  F.,  although  this  extreme  temper- 
ature can  hardly  be  attributed  entirely  to  muscular  action. 

The  theory  of  the  close  relationship  between  calorification  and  com- 
bustion, poetically  expressed  by  the  philosophers  of  antiquity  as  the  fire 
snatched  from  heaven,  the  flame  of  Prometheus,  and  described  so  accurately 
by  Lavoisier  more  than  a  century  ago,  remains  substantially  the  accepted 
view  of  modern  times,  the  only  modifications  consisting  in  the  implication 
.of  the  theory  of  caloric,  and  in  considering  the  lungs  not  alone  the  seat  of 
the  chemical  interchange. 

Natural  philosophy  furnishes  numerous  examples  of  motion  converted 
into  heat  by  friction,  etc.,  and  also  of  the  conversion  of  heat  into  motion, 
of  which  the  steam-engine  is  a  practical  example.  In  the  human  economy, 
the  various  systems,  but  particularly  the  muscular,  may  be  regarded  as  so 
many  machines  for  converting  the  potential  energy  derived  from  the  food 
and  oxygen  into  mechanical  force,  with  this  exception,  however,  that  the 
muscles  arc  more  economical  in  their  action  than  the  finest  engine  could 
possibly  be.  Food  and  oxygen  are  taken  into  the  system,  potential  energy 
and  bodily  temperature  are  produced,  and  it  remains  to  estimate  the  heat- 
value  and  force-value  of  the  different  principles  of  food. 

To  ascertain  the  heat-units,  and  to  deduce  the  force-value  or  units  of 
motion  from  these,  Favre  and  Silberman  first,  and  later  Prof.  Frankland 
by  means  of  the  calorimeter,  determined  by  experiment  the  amount  of 
heat  developed  by  the  combustion  of  different  articles  of  food  within  and 
outside  the  body.  It  was  found  that  the  fatty  and  carbohydrate  foods 
were  as  thoroughly  burned  in  the  body  as  without,  though  more  slowly, 
while  the  nitrogenous  (albuminous)  substances  were  but  imperfectly  con- 
sumed, corresponding  exactly  with  what  occurs  within  the  system.  Upon 
the  same  principle  Ranke  performed  his  admirable  experiments  upon  him- 
self. From  these  and  the  experiments  of  Vierordt  and  Voit  a  sufficiently 
accurate  estimate  of  the  force-value  of  the  different  elements  of  food  may  be 
formed. 

According  to  the  reduced  table  of  Prof.  Frankland  as  given  by  Ralfe, — 

15  grains  of  dry  albumen  (fleshy  matter)  =  13,851  foot-pounds. 

15  grains  of  fat  of  beef  =  27,716 

15  grains  of  starch  =  11,720  " 

"  If,  therefore,"  says  Ralfe,  "  1800  grains  of  dry  albumen,  1350  grains 
of  fat,  4900  grains  of  starch,  be  daily  consumed,  an  amount  of  force  capa- 
ble of  lifting  7,910,045  pounds  to  the  height  of  one  foot,  or  3530  foot-tons, 
will  be  derived  from  the  food;  a  result  closely  corresponding  with  the 
calculated  estimate  of  the  total  work  done  in  the  body,— viz.,  3400  foot- 
tons."  The  former  popular  fallacy  that  the  principal  source  of  muscular 
force  was  from  the  combustiou  of  the  albuminous,  fleshy  principle  has 
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happily  been  dispelled,  and  the  relative  value  of  albumen,  fats,  and  starches 
is  appreciated. 

It  will  be  recollected  that  the  strongest  men  are  not  always  meat-eaters, 
and  that  the  rhinoceros  and  the  elephant,  animals  noted  for  their  strength, 
are  strictly  vegetarians.  Indeed,  the  opinion  has  been  expressed  by  a  good 
authority  that  different  muscular  qualities  are  developed  by  flesh  and  fari- 
naceous food,  the  leopard  and  the  deer  being  given  among  animals  as  illus- 
trations :  the  leopard  with  the  quick  action  engendered  by  fleshy  food  has 
the  advantage  of  the  deer,  but  the  latter  with  the  slow  force  developed  by 
its  farinaceous  diet  can  outstrip  the  leopard  in  fair  chase. 

While  the  limits  of  this  article  will  not  permit  of  any  discussion  of 
general  muscular  movements,  involving  necessarily  a  detailed  description 
of  the  muscles  and  general  anatomical  structures  of  the  joints  and  the 
thorough  consideration  of  animal  mechanics,  a  short  account  of  how  the 
ordinary  movements  are  accomplished  would  seem  an  appropriate  introduc- 
tion to  a  description  of  the  varieties  of  exercises  employed  in  physical 
culture.  The  skeletal  muscles  may  be  regarded  for  the  most  part  as  so 
many  sources  of  power  arranged  to  act  upon  the  bones  and  cartilages  as 
levers.  The  three  forms  of  levers  recognized  in  ordinary  mechanics,  from 
the  relative  position  of  the  power,  the  weight  to  be  moved,  and  the  axis 
of  motion  or  fulcrum,  are  all  represented  in  the  human  economy,  examples 
of  the  first  kind  being  rare,  and  those  of  the  third  kind  being  more  common 
than  the  second. 

This  preponderance  of  the  third  class  of  levers  is  probably  due  to  the 
fact  that  the  movements  of  the  body  are  chiefly  directed  to  moving  com- 
paratively light  weights  through  a  great  distance,  or  through  a  short  dis- 
tance with  great  precision,  rather  than  to  moving  heavy  weights  through  a 
short  space.  A  familiar  example  of  the  first  order,  where  the  power  is 
at  one  end,  the  weight  at  the  other,  and  the  fulcrum  in  the  middle,  occurs 
when  the  body  is  raised  from  the  stooping  position  by  the  action  of  the 
hamstring  muscles  attached  to  the  tubera  ischii.  The  second  order,  where 
the  power  is  at  one  end,  the  fulcrum  at  the  other,  and  the  weight  in  the 
middle,  is  illustrated  in  the  depression  of  the  lower  jaw  in  opening  the 
mouth,  the  temporals  and  masseters  representing  the  weight.  The  third 
order,  where  the  fulcrum  is  at  one  end,  the  weight  at  the  other,  and  the 
power  in  the  middle,  is  best  represented  by  the  action  of  the  biceps  muscle 
upon  the  forearm. 

All  these  orders  of  levers  may  be  beautifully  illustrated  in  the  different 
movements  of  the  foot,— the  first  where  the  heel  is  raised  and  the  toe  is 
tapped  upon  the  floor,  the  heel  representing  the  power,  the  ankle-joint  the 
fulcrum,  and  the  toe  the  weight;  the  second  where  the  body  is  raised  upon 
the  toes,  the  ground  representing  the  fulcrum,  and  the  body  the  weight; 
and  the  third  where  the  foot  is  flexed  and  elevates  a  weight  resting  upon 
the  toes,  the  ankle  being  again  the  fulcrum. 

There  are  few  movements  of  the  body  in  which  one  muscle  only  is 
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concerned.  In  the  majority  of  cases  several  muscles  act  together,  nearly 
all  the  movements  are  co-ordinate,  and  generally  the  power  is  so  disposed 
with  reference  to  the  fulcrum  that  in  acquiring  a  greater  range  of  motion 
the  power  is  diminished. 

Animal  Mechanics.— Every  movement  of  the  body  depends  as  much 
upon  the  proper  co-ordination  of  the  muscles  for  its  accuracy,  grace,  and 
force  as  upon  the  strength  of  their  contraction ;  and  particularly  is  this  true 
of  the  exceedingly  complex  movements  of  walking,  running,  jumping,  etc. 
To  appreciate  these  best,  some  knowledge  must  be  had  of  the  manner  in 
which  the  upright  position  is  maintained.  In  the  erect  posture  the  weight 
of  the  entire  body  is  borne  by  the  plantar  arches,  by  a  series  of  muscular  con- 
tractions of  the  lower  extremities,  trunk,  and  neck,  having  for  their  object 
the  maintenance  of  the  body  in  such  a  position  that  the  line  of  gravita- 
tion falls  within  the  area  of  the  feet.  That  this  is  the  result  of  muscular 
action,  at  one  time  denied,  is  proved  by  the  facts  that  a  person  standing 
perfectly  at  rest  in  a  balanced  position  falls  when  unconscious,  and  that 
a  dead  body  cannot  be  balanced  upon  its  feet.  The  line  of  gravity  passes 
from  the  vertex  of  the  head  in  front  of  the  occipital  articulation,  in  front 
of  the  tenth  dorsal  vertebra,  behind  a  line  joining  the  centres  of  the  two 
hip-joints,  a  little  behind  the  knee-joints,  to  reach  the  earth  in  front  of  the 
centre  of  a  line  drawn  between  the  two  ankle-joints.  The  centre  of  gravity 
for  the  entire  body  is  located  at  the  end  of  the  sacrum,  and  for  the  combined 
head  and  trunk  about  the  level  of  the  ensiform  cartilage  in  front  of  the 
tenth  dorsal  vertebra.  The  somewhat  unstable  equilibrium  of  the  erect 
position  is  maintained  without  much  difficulty  by  keeping  this  line  within 
the  area  of  the  basis  of  support ;  otherwise,  when  the  line  falls  outside  this 
area,  the  tendency  of  the  body  is  to  fall,  unless  overcome  by  strong  muscular 
action. 

In  maintaining  the  body  in  this  erect  position  almost  all  the  muscles  of 
the  lower  extremity,  trunk,  and  neck  are  concerned.  While  the  line  of  grav- 
ity remains  within  the  area  of  the  feet,  the  slight  muscular  effort  required  is 
little  more  than  the  tonicity  contained  in  all  living  muscle.  The  head  and 
neck  are  maintained  from  falling  forward  or  backward  by  the  combined 
action  of  the  trapezius,  levator  anguli  scapulae,  splenius,  cervicalis  ascendens, 
transversalis  colli,  trachelo-mastoid,  spinalis  colli,  complexus,  multifidus 
spinse,  interspinals,  rectus  capitis  posticus  minor,  and  obliquus  superior, 
acting  as  backward  flexors  against  the  platysma  myoides,  sterno-cleido- 
mastoid,  rectus  capitis  anticus  major,  rectus  capitis  anticus  minor,  longus 
colli,  scalenus  anticus  medius  and  posticus,  digastric,  sterno-hyoid,  sterno- 
thyroid, omo-hyoid,  mylo-hyoid,  and  genio-hyoid  as  forward  flexors ;  the 
position  laterally  being  maintained  by  the  platysma  myoides,  sterno-cleido- 
mastoid,  trapezius,  splenius,  trachelo-mastoid,  complexus,  the  three  scaleni, 
rectus  capitis  posticus  major,  intertransversalis,  and  rectus  lateralis. 

The  line  of  gravity  falling  in  front  of  the  occipital  condyles,  the  ten- 
dency of  the  head  is  to  fall  forward,  demanding  naturally  greater  action  of 
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all  the  posterior  group  of  muscles  and  ligaments  (particularly  the  Hgamentum 
nuchae),  which  of  necessity  are  better  developed. 

The  trunk  is  maintained  from  falling  backward  by  the  action  of  the 
rectus  abdominis,  pyramidalis,  obliquus  externus,  obliquus  internus,  and 
psoas  magnus  and  parvus,  assisted  by  the  pectoralis  major  and  minor,  serra- 
tus  magnus,  transversalis,  pectineus,  adductor  longus,  adductor  brevis,  rectus 
femoris,  sartorius,  and  all  those  muscles  which  pass  from  the  pelvis  to  the 
internal  condyle  and  shaft  of  the  femur ;  and  from  falling  forward  by  the 
action  of  the  glutei  (magnus,  medius,  and  minor),  latissimus  dorsi,  serratus 
posticus  inferior,  and  all  the  larger  dorsal  muscles,  assisted  by  the  scapular 
muscles, — rhomboidei,  inferior  portion  of  the  trapezius,  etc.,  which  fix  the 
scapula  backward  and  approximate  them  to  the  skeleton.  It  is  maintained 
laterally  by  the  obliquus  externus,  obliquus  internus  and  transversalis, 
quadratus  lumborum,  longissimus  dorsi,  and  sacro-lumbalis. 

The  rigidity  of  the  body  upon  the  thighs  is  secured  by  the  contraction 
of  the  psoas  magnus,  iliacus,  sartorius,  pectineus,  three  adductors,  gracilis, 
gluteus  minimus,  obturator  externus,  tensor  vaginae  femoris,  and  rectus 
femoris,  as  flexors  acting  against  the  gluteus  maximus  and  medius,  pyri- 
formis,  obturator  internus,  gemelli  superior  and  inferior,  quadratus  femoris, 
long  head  of  biceps,  posterior  portion  of  adductor  magnus,  semi-tendinosus, 
and  semi-membranosus  acting  as  extensors ;  the  position  being  secured 
laterally  by  the  three  glutei,  tensor  vaginae  femoris,  pyriformis,  gemelli, 
sartorius,  and  obturator  internus,  acting  as  abductors  against  the  three 
adductors,  psoas  magnus,  iliacus,  pectineus,  quadratus  femoris,  obturator 
externus,  gracilis,  semi-tendinosus,  semi-membranosus,  and  long  head  of 
biceps  acting  as  adductors. 

The  rigidity  of  the  legs  upon  the  thighs  is  maintained  by  the  biceps, 
semi-tendinosus,  semi-membranosus,  gracilis,  sartorius,  gastrocnemius,  plan- 
taris,  and  popliteus  acting  as  flexors,  and  the  quadriceps  femoris  (rectus 
femoris,  vastus  externus,  and  crureus)  acting  as  extensors. 

The  relation  of  the  foot  at  an  angle  of  ninety  degrees  to  the  leg  is  main- 
tained by  the  gastrocnemius,  soleus,  plantaris,  and  peroneus  longus,  as 
extensors ;  the  tibialis  anticus,  peroneus  tertius,  and  extensor  longus  digi- 
torum,  as  flexors ;  the  tibialis  anticus,  tibialis  posticus,  and  flexor  longus 
digitorum,  as  adductors ;  and  the  three  peronei  (peroneus  longus,  brevis, 
and  tertius),  as  abductors:  the  arch  of  the  foot  being  supported  princi- 
pally by  the  peroneus  longus,  the  interosseous  ligaments  (chiefly  the  inferior 
calcaneo-scaphoid  and  calcaneocuboid),  and  the  plantar  fascia. 

"  It  may  be  instructive  here  to  review  briefly  the  anatomical  construction 
and  mechanism  of  the  natural  foot.  The  foot  includes  all  that  portion  of 
the  inferior  extremity  below  the  tibio-tarsal  articulation,  consisting  of  the 
tarsus,  metatarsus,  and  phalanges,  and  in  the  adult  has  the  form  of  two 
arches,  an  antero-posterior  and  a  transverse,  each  with  its  convexity  or 
dorsal  surface  above  and  its  concavity  or  plantar  surface  below.  The 
antero-posterior,  the  most  important,  is  supported  upon  two  piers  or  pillars, 
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and  has  its  summit  at  the  astragalus  and  ankle-joint.  This  has  been  still 
further  divided  into  two  arches,  an  outer  and  an  inner,  by  an  imaginary 
line  drawn  posteriorly  between  the  third  and  fourth  metatarsal  bones ;  the 
inner  portion  of  the  antero-posterior  arch  is  much  more  curved  than  the 
outer,  and  forms  the  instep.  The  posterior  pier,  formed  by  the  posterior 
parts  of  the  astragalus  and  os  calcis,  is  shorter,  more  curved,  has  but  one 
joint,  and  is  more  solid,  receiving  the  greater  part  of  the  weight  of  the  body. 
The  anterior  pier,  composed  of  the  scaphoid,  three  cuneiform,  and  three 
inner  metatarsal  bones,  is  longer,  less  curved,  has  many  joints,  and  is  more 
elastic,  serving  to  diminish  the  force  of  shocks  transmitted  to  the  arch. 
The  head  of  the  astragalus  fitting  into  the  concave  surface  of  the  scaphoid, 
and  its  postero-inferior  surface  articulating  with  the  anterior  surface  of  the 
os  calcis,  it  may  be  regarded  as  the  keystone,  though  differing  in  many 
respects  from  such  bodies  as  usually  employed.  The  weak  part  of  the  arch 
is  strengthened  by  the  interosseous  ligaments,  particularly  the  inferior  cal- 
caneo-scaphoid,  which  supports  it  from  below,  while  those  beneath  the  inner 
portion  of  the  plantar  fascia  add  additional  strength.  The  outer  portion 
of  the  antero-posterior  arch  consists  of  the  outer  portion  of  the  os  calcis,  the 
cuboid,  and  the  two  outer  metatarsal  bones.  It  is  strengthened  by  the  cal- 
caneocuboid ligaments  and  the  outer  portion  of  the  plantar  fascia.  Both 
arches  are  still  further  maintained  by  the  tibialis  posticus  and  peronei 
muscles,  particularly  the  peroneus  longus.  The  transverse  arch,  formed  in 
the  inner  and  outer  sides  by  the  bones  entering  into  the  inner  and  outer 
antero-posterior  arches  respectively,  varies  in  degree  of  curvature  in  differ- 
ent portions  of  the  foot,  being  most  marked  across  the  cuneiform  bones. 
It  affords  protection  to  the  soft  parts  of  the  sole,  and  adds  to  the  elasticity. 
The  weight  of  the  body  is  received  by  the  astragalus  as  the  highest  part  of 
the  arch,  and  transmitted  to  the  ground  through  the  two  piers  of  the  antero- 
posterior arches.  The  foot  in  extension  rests  normally  upon  the  heel,  the 
tips  of  the  metatarsal  bones,  and  the  outer  side  of  the  sole,  the  weight  of 
the  body  in  standing,  walking,  running,  or  dancing  being  transmitted 
through  the  heel,  the  ball  of  the  great  toe,  and  that  of  the  little  toe, — the 
natural  tripod  of  the  foot, — in  the  order  named.  Thus  the  direction  of  the 
weight  upon  the  arches  is  constantly  changing,  and  it  is  only  through  the 
actions  of  certain  muscles  that  the  normal  arches  are  conserved.  Thus,  in 
flexion  the  antero-posterior  arch  is  increased  by  the  action  of  the  tibialis 
anticus,  peroneus  tertius,  and  extensor  longus  digitorum ;  and  in  extension, 
by  the  action  of  the  gastrocnemius,  soleus,  plautaris,  and  peroneus  longus, 
both  the  curves  are  diminished  and  the  foot  is  flattened.  Then,  also,  when 
the  foot  is  markedly  flexed,  the  foot  is  adducted,  in  which  position  the  arches 
are  each  respectively  increased  and  diminished.  In  this  connection  Mr.  Le 
Gros  Clark  says,  '  In  reviewing  the  actions  of  the  various  muscles  around 
the  foot,  it  is  obvious  that  their  attachment  is  designed  to  preserve  the  plan- 
tar arch,  and  that  such  healthy  condition  must  depend  in  a  great  measure 
on  the  evenly-balanced  action  of  those  muscles  upon  their  several  attach- 
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meats.  Thus,  the  peronei  and  tibial  muscles  antagonize  each  other,  and  the 
expanded  insertion  of  two  of  them  into  the  tarsal  bones  is  very  instrumental 
in  preserving  the  transverse  as  well  as  the  anteroposterior  arch.'  m 

Locomotion.— It  is  necessary  here  to  refer  briefly  to  the  methods  em- 
ployed in  the  study  of  animal  locomotion,  in  order  to  obtain  a  proper  con- 
ception of  this  important  subject.  While  the  work  of  the  Weber  brothers 
and  the  earlier  studies  by  means  of  the  graphic  method  of  MM.  Marey, 
Carlet,  and  Mathias  Duval  were  excellent  so  far  as  they  extended,  they 
gave  but  an  imperfect  idea  of  the  complicated  mechanism  of  animal  loco- 
motion. To  remedy  the  defects  of  the  graphic  method,  Marey  first  and 
Demeny  later  invoked  the  aid  of  photography,  but  even  the  results  thus 
obtained  give  but  meagre  information  of  the  lateral  sway.  The  earlier 
authors  employed  the  zoetrope — an  ingenious  optical  instrument  invented 
by  Plateau,  which  presents  to  the  eye  a  series  of  successive  images  so  co- 
ordinated by  rapid  revolution  as  to  bring  before  the  eye  all  the  phases 
of  a  movement — to  overcome  these  defects ;  and  Marey,  well  aware  that 
his  photographs  gave  no  information  of  the  direction  or  extent  of  the  lateral 
sway,  endeavored  to  remedy  this  by  an  ingenious  application  of  the  stere- 
oscope to  his  photographic  wheel.  This  addition  to  the  pictures  gave  the 
impression  of  an  undulating  white  band  extending  through  space,  the  un- 
dulations being  in  three  directions,  forward,  vertically,  and  laterally,  but 
did  not  admit  of  detailed  study  of  the  curves. 

It  remained  for  Mr.  Eadweard  Muybridge,  of  Philadelphia,  so  to  util- 
ize photography  and  electricity  as  to  produce  results  almost,  if  not  entirely, 
perfect.  These  possess  the  decided  advantage  over  all  similar  eflbrts  of 
admitting  of  a  detailed  study  not  only  of  the  curves,  but  also  of  the  for- 
ward, vertical,  and  lateral  movements  of  the  various  points  of  the  body. 

Notwithstanding  the  various  slight  sources  of  error  in  Mr.  Muybridge's 
methods,  pointed  out  by  Dercum,  these  photographs  have  contributed  more 
than  anything  else  in  modern  times  to  facilitate  the  study  of  animal  motion 
and  locomotion.  These  photographs,  when  placed  in  the  ingenious  instru- 
ment, invented  by  Mr.  Auschuetz,  known  as  the  tachyscope, — which  con- 
sists of  a  series  of  pictures  so  placed  on  a  circular  glass  plate  revolving 
rapidly  on  its  axis  that  whenever  a  picture  appears  before  the  eye  of  the 
observer  it  is  lit  up  by  an  electric  spark, — produce  a  bit  of  life  with  a 
degree  of  truth  and  accuracy  that  are  absolutely  bewildering.  Take,  for 
example,  the  hurdle  jump  of  a  race-horse,  which  occupies  seventy-two  one- 
hundredths  of  a  second,  or  the  slower  movement  of  a  man  on  a  galloping 
horse :  the  illusion  is  perfect.  One  sees  not  only  the  legs  move  according 
to  the  gait,  but  the  dust  rise,  the  horse's  mane  and  tail  fly,  the  nostrils 
dilate,  the  rider  urge  his  horse,  pull  the  curb,  and  move  back  his  leg  to 
apply  the  spur. 

Mr.  Muybridge's  method  consists  in  making  simultaneous  serial  photo- 

'  Young,  New  York  Medical  Record,  iii.  10. 
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graphs  of  a  moving  man  or  animal  at  from  two  to  four  points  of  view  at. 
right  angles  with  one  another.  While  the  serial  method  gives  slightly  less 
accurate  results  regarding  the  rise  and  fall  and  onward  movement  of  a  limb, 
taken  all  in  all  it  more  than  compensates  for  the  slightly-varying  angle  at 
which  the  photographs  are  taken,  by  permitting  the  determination  of  the 
direction  and  amount  of  the  lateral  sway,  and  gives  an  opportunity  for  the 
study  of  a  part  which  a  wheel  photograph  could  not  furnish.  The  draw- 
ings from  Dercum  exhibit  the  squares  and  display  the  scientific  character 
of  the  work,  but  in  the  other  original  drawings  these  have  been  omitted, 
though  they  are  none  the  less  correctly  drawn. 

Walking. — Walking  has  been  described  as  being  "  a  constant  falling 
forward,  where  the  weight  of  the  body  is  received  by  each  leg  alternately." 
In  walking  there  is  in  each  step  a  moment  when  the  weight  of  the  trunk 
is  supported  upon  the  foot  of  one  extremity  (say  the  left)  by  the  combined 
action  of  the  flexors  and  extensors  of  the  extremity  and  the  abduotors 
of  the  opposite  side  (see  p.  261),  while  the  other  (the  right)  is  inclined 
obliquely  behind,  the  heel  raised  by  the  action  of  the  gastrocnemius,  soleus, 
flexor  longus  pollicis,  flexor  lougus  digitorum,  tibialis  posticus,  and  peroneus 
longus,  and  the  toe  resting  upon  the  ground.  The  body  balanced  upon  the 
left  foot,  by  the  combined  action  of  the  flexors  and  extensors  of  the  hip, 
thigh,  leg,  and  foot,  and  the  abductors  of  the  right  side  of  the  body,  the 
weight  of  the  body  is  thrown  principally  upon  the  glutei,  inferior  dorsal 
muscles,  and  abductors  of  the  right  side  of  the  trunk.  The  right  thigh  is 
flexed  by  the  psoas  magnus,  iliacus,  biceps,  gluteus  medius,  anterior  part  of 
the  gluteus  magnus,  gracilis,  sartorius,  gastrocnemius,  plantaris,  and  popli- 
teus  ;  to  avoid  contact  with  the  ground  the  leg  is  swung  forward  pendulum- 
like by  the  relaxation  of  the  flexors,  and  the  contraction  of  the  extensors  of 
the  thigh  and  of  the  knee,  principally  the  quadriceps  extensor  femoris.  This 
contraction  of  the  extensors  of  the  knee  makes  the  pendulum-like  motion 
of  the  right  leg,  and  contributes  to  the  forward  motion  in  walking,  the 
length  of  the  swing  varying  with  the  length  of  the  limb,  and  the  right 
heel,  the  side  of  the  foot,  and  the  ball  of  the  great  toe  are  brought  in  contact 
with  the  ground. 

On  this  right  toe  as  a  fulcrum  the  body  is  moved  forward  by  the  action 
of  the  extensors  about  the  hip,  particularly  the  gluteus  maximus,  and  the 
lateral  muscles  of  the  trunk  (see  p.  261),  describing  both  a  vertical  and  a 
lateral  curve,  the  right  leg  becoming  straight  and  rigid  by  the  combined 
action  of  all  the  muscles  of  the  lower  extremity. 

With  another  forward  movement  of  the  pelvis  the  starting-point  is 
again  reached,  the  body  supported  vertically  upon  the  right  foot  as  before, 
and  the  left  foot  directed  in  an  oblique  position  behind.  This  forward 
movement  of  the  right  foot  carries  the  pelvis  beyond  the  vertical,  and  in  so 
doing  swings  the  left  leg  forward  by  the  action  of  the  psoas  magnus  and 
iliacus,  assisted  by  the  sartorius,  pectineus,  gracilis,  gluteus  minimus,  obtu- 
rator externus,  tensor  vagina?  femoris,  and  rectus  femoris,  until  its  heel,  side 
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of  sole,  and  ball  of  great  toe  in  turn  form  the  fulcrum  on  which  the  pelvis 
moves/and  the  right  leg  is  again  swung  forward.  In  this  manner  the  head 
and  pelvis  describe  a  series  of  concentric  curves  with  their  convexities 
upward.     (See  Photo.  I.) 

This  regular  and  alternate  movement  of  the  support  of  the  body  from 
one  foot  to  the  other  in  walking  necessitates  a  lateral  displacement  of  the  ■ 
line  of  gravity,  so  that  the  centre  of  gravitation  is  constantly  describing  a 
consecutive  series  of  horizontal  (lateral)  curves  in  addition  to  the  vertical 
ones  already  described.  This  is  particularly  noticeable  in  the  gait  of  a 
person  walking  slowly  away  from  the  observer. 

Fig.  2  n. 


b,  lateral  sway  of  head. 
Fig.  2  c. 
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c,  rise  and  fall  and  forward  movement  of  right  hip. 
Fig.  2  d. 


d,  lateral  sway  of  hip 


These  curves  are  best  understood  by  observing  (see  Fig.  2)  the  line  o, 
which  represents  the  rise  and  fall  and  onward  movement  of  the  white  button 
in  the  cap  worn  by  the  subject,  and  the  line  b,  which  represents  the  direction 
and  amount  of  the  lateral  sway  of  the  same,  while  the  line  c  represents  the 
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rise  and  fall  of  the  right  anterior  superior  spinous  process  of  the  ilium, 
which  is  observed  to  be  similar  in  general  course  to  the  line  a,  but  the  am- 
plitude of  the  wave   is   greatly 

increased.     The  spinous  process  Fig. 2  e-  FlG- 2/- 

has  been  selected  in  preference  to 
the  pubis  employed  by  Marey,  as 
being  more  definite.  Of  greater 
interest  still  is  the  line  e,  which 
represents  the  rise  and  fall  and 
forward  movement  of  the  exter- 
nal malleolus  of  the  left  foot. 
This  curve  really  consists  of  a 
number  of  elements,  as  elaborated 
by  Dercum,  in  whose  own  words 
it  is  best  given :  "  The  curve 
begins,  e,  by  the  malleolus  sweep- 
ing upward  on  an  arc  the  radius 
of  which  centres  in  the  ball  of 
the  great  toe.  At  the  next  in- 
stant the  centre  of  rotation  is 
transferred  to  the  tip  of  the  great 
toe.  The  balance  of  the  curve 
up  to  its  highest  point  is  the  re- 
sult of  the  flexion  of  the  leg  and 
of  the  forward  movement  of  the 
pelvis ;  thence  to  the  final  im- 
pact of  the  heel  upon  the  ground 
the  curve  is  the  resultant  of  a 
complex  movement,  in  which 
three  principal  elements  are  dis- 
tinguishable:  first,  a  pendulum 
movement ;  second,  a  fall ;  and, 
third,  a  forward  movement,  the 
latter  being  due  to  the  move- 
ment forward  of  the  body  as  a 
whole.  The  first  two  elements 
are  those  of  a  cycloid,  and  the 
foot  therefore  falls  to  the  ground, 
other  things  being  equal,  along 
the  line  of  swiftest  descent. 

"A  fourth  element  is  ob- 
served in  the  slight  secondary 
rise  occurring  in  the  curve  just 

previous  to  its  termination.     The  significance  of  this  rise  is  as  follows. 
We  notice  that  the  heel  of  the  passive  leg  in  swinging  forward  in  its 


,  rise  and  fall  of  left  foot. 


/,  lateral  sway  of 
left  foot. 
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cycloid-like  descent  does  not  immediately  strike  the  ground,  but  that  just 
previous  to  the  impact  it  again  makes  a  slight  ascent.  This  is  shown  not 
only  in  the  curve,  but  also  in  all  the  plates  illustrating  the  normal  walk." 

From  a  careful  study  also  of  the  lateral  sway  of  the  foot,  /,  its  extent 
was  found  to  be  much  less  than  was  expected,  and,  being  the  least  possible 
with  the  working  of  the  limb,  shows  a  conservation  of  energy.  It  is  thus 
found  in  the  normal  walk,  taking  all  the  trajectories  together,  that  the  three 
movements  forward,  laterally,  and  vertically  are  correlated,  and  that  the 
greatest  economy  of  force  and  time  results  when  the  secondary  (lateral  and 
vertical)  movements  are  reduced  to  a  minimum.  This  conclusion  is  still 
further  strengthened  by  observing  the  advent  of  fatigue  in  ordinary  march- 
ing and  when  particular  methods  of  marching,  demanding  increased  vertical 
or  lateral  movements,  are  attempted.1 

In  slow  walking  there  is  a  period  when  both  feet  are  on  the  ground 
together,  a  circumstance  which  does  not  exist  in  fast  walking,  in  which  one 
foot  leaves  the  ground  the  moment  the  other  touches  it,  which  accounts  for 
the  fact  that  slow  walking  fatigues  more  quickly  than  rapid  walking.  The 
length  of  the  step  depends  upon  the  length  of  the  swinging  leg,  though  this 
may  be  diminished  or  increased  by  direct  muscular  effort,  as  when  soldiers 
of  unequal  height  keep  step, — a  mode  of  marching  obviously  fatiguing  and 
involving  an  unnecessary  expenditure  of  energy. 

Running. — The  short  interval  described  in  slow  walking  when  both 
feet  touch  the  earth  at  the  same  time  is  in  running  replaced  by  an  interval 
when  both  feet  are  off  the  ground  at  the  same  moment.  To  prevent  the 
body  from  falling  during  this  interval,  a  quick  short  leap,  or  kind  of  jerk, 
is  given  to  the  body  by  quickly  flexing  the  active  leg  at  the  commencement 
of  the  step  and  forcibly  extending  it.  The  duration  of  the  pressure  of 
the  feet  upon  the  ground  is  less  than  in  walking,  this  being  proportioned  to 
the  energy  with  which  the  feet  tread.  These  two  elements  which  charac- 
terize running — force  and  brevity  of  pressure — increase  generally  with  the 
speed,  as  does  also  their  frequency,  though  the  extent  of  space  travelled 
may  depend  upon  the  extent  of  each  fall  rather  than  upon  their  number,  as 
in  some  forms  of  running. 

From  the  vertical  trajectories  furnished  by  the  graphic  method  of 
Marey,  he  believed  that  the  suspension  of  the 'body  at  each  impulse  of  the 
feet  was  not  effected  by  a  quick  leap,  as  is  generally  supposed.  These 
show  that  the  body  executes  each  of  its  vertical  elevations  during  the  down- 
ward pressure  of  the  foot,  and  begins  to  rise  as  the  foot  touches  the  ground, 
"  attains  its  maximum  elevation  at  the  middle  of  the  pressure  of  the  foot, 
and  begins  to  descend  again  in  order  to  reach  its  minimum  at  the  moment 
when  one  foot  has  just  risen,  and  before  the  other  has  reached  the  ground." 
From  the  relation  of  the  vertical  oscillations  to  the  pressure  of  the  feet,  he 
plainly  shows  that  the  time  of  suspension  does  not  depend  on  the  fact  that 


1  See  Russian  Imperial  Guards'  March,  Park's  Hygiene,  p.  392. 
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the  body,  projected  into  the  air,  has  left  the  ground,  but  that  the  legs  have 
withdrawn  from  the  ground  by  the  effect  of  their  flexion,  which  takes  place 
at  the  moment  when  the  body  is  at  its  greatest  elevation.  (See  Photos.  II.  and 
III.,  Running.) 

Fig.  3  represents  the  rise  and  fall  and  onward  movement  of  the  right 
malleolus  of  the  first  running  boy.     The  curve  is  similar  in  its  general 

Fig.  3. 


Rise  and  fall  and  onward  movement  of  right  foot  of  first  running  boy. 

course  to  the  line  c  in  walking,  except  that  its  amplitude  is  much  less, 
showing  that  the  upward  movement  is  more  quickly  accomplished  than  in 
walking.  Its  comparative  height  is  also  greatei1.  Compared  with  line  c, 
it  displays  clearly  the  difference  between  these  two  modes  of  progression. 
The  slight  rise  just  before  the  completion  of  the  movement  has  been  added : 
this  rise,  on  account  of  its  great  rapidity,  is  lost  in  running ;  but  it  is 
always  present  in  all  slower  movements,  as  in  walking.  It  is  found,  like- 
wise, in  the  motion  of  the  horse. 

The  muscles  concerned  in  running  are  those  described  under  Walking, 
the  action  being  more  severe  and  extensive. 

Rowing. — Rowing  is  one  of  those  exercises  which  call  into  play  almost 
all  the  muscles  of  the  body,  those  of  the  trunk,  as  well  as  those  of  both 
the  lower  and  the  upper  extremities.  In  sitting  upright  the  body  rests  upon 
the  tubera  ischii,  upon  which,  as  pivots,  it  swings  backward  and  forward. 
The  handle  of  the  oar  being  grasped  by  both  hands,  the  first  action  is  a 
compound  one,  involving  first  the  movement  of  the  trunk  oi"  body,  and 
secondly  that  of  the  entire  upper  extremity  on  the  trunk :  the  body  is  swung 
forward  to  an  angle  of  forty-five  degrees,  and  the  arms  are  fully  extended. 
The  second  action  consists  in  the  recovery  of  the  trunk  simultaneously  with 
the  retraction  of  the  shoulder  and  the  flexion  of  the  arm,  supplementary  to 
which,  by  a  rapid  extension  of  the  wrist  by  the  three  extensors  of  the  thumb, 
feathering  is  accomplished.  Simultaneously  with  the  commencement  of  the 
forward  swing  the  abdominal  muscles  contract,  and  the  body  is  drawn  forward 
by  the  psoas  and  iliac  muscles,  supplemented  by  the  sartorius  and  tensor 
vaginas  femoris.  The  extension  of  the  arms  to  their  fullest  length  is  accom- 
plished by  the  combined  action  of  the  serratus  magnus  and  pectoralis  minor, 
the  triceps  and  anconeus.  The  oar  is  now  lowered  into  the  water  and  the 
boat  is  propelled  by  the  retraction  of  the  scapulae  or  shoulders  by  the  tra- 
pezius, latissimus  dorsi,  and  rhomboidei,  aided  in  some  degree  by  the  pecto- 
ralis major,  the  drawing  backward  of  the  entire  trunk  from  the  angle  of 
forty-five  degrees  to  the  upright  (ninety  degrees)  by  the  powerful  glutei 
muscles,  and  the  flexion  of  the  arm  at  the  elbow  by  the  triceps  and  the  bra- 
chialis  anticus.     It  will  be  observed  in  this  description  that  but  little  action 
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is  attributed  to  the  erector  spinse  and  other  muscles  of  the  back:  these 
appear  simply  to  render  the  spinal  column  inflexible,  as  their  greatest  range 
of  action  cannot  exceed  from  one  to  two  inches. 

The  important  action  of  the  muscles  of  the  lower  extremity  as  adju- 
vants in  good  rowing  is  exhibited  in  the  following  manner.  In  the  forward 
swing  the  extensor  quadriceps  and  leg  flexors  are  slightly  relaxed  and  the 
knees  bend  a  little  outward.  Then  follows  the  contraction  of  the  biceps, 
semi-tendinosus,  semi-menibranosus,  gracilis,  and  sartorius,  and,  later,  at  the 
commencement  of  the  recovery,  in  conjunction  with  the  glutei,  first  the 
quadriceps  and  then  all  the  muscles  of  the  thigh  and  leg  are  powerfully 
contracted,  fixing  the  foot  and  leg  firmly  against  the  "  stretcher"  and  pro- 
viding a  fulcrum  upon  which  the  powerful  glutei  can  act.  A  considerable 
number  of  small  muscles  of  minor  importance  are  also  continuously  brought 
into  play.  (See  Photo.  IV.)  From  this  brief  sketch  it  will  be  observed  that 
the  muscles  of  the  hips,  of  the  thighs  and  legs,  of  the  lumbar  region,  of 
the  upper  and  dorsal  region  of  the  chest,  of  the  arm  and  forearm,  and  of 
the  interior  pectoral  region,  are  all  exercised  in  rowing,  their  importance 
being  in  the  order  named. 

The  first  trajectory  of  rowing  (Fig.  4)  represents  the  rise  and  fall  of  the 
top  of  the  head.    It  commences  just  as  the  body  is  thrown  farthest  forward, 


Fig.  4. 


Rise  and  fall  of  head  in  rowing. 


and  gradually  rises  until  in  number  five,  when  the  arms  are  fully  extended 
and  the  greatest  force  is  being  exerted,  the  highest  point  is  reached.  It  is 
lowered  slightly  during  the  next  three  figures,  when  the  final  effort  is  made, 
and  is  again  elevated  as  the  recovery  is  effected  during  the  forward  move- 
ment, reaching  the  low  initiatory  point  again. 


Fro.  5. 


Rise  and  fall  of  hand  in  rowing. 

The  second  trajectory  of  rowing  (Fig.  5)  represents  the  rise  and  fall  of 
the  first  knuckle  on  the  left  hand. 

This  corresponds  in  some  respects  to  the  former,  but  the  amplitude  of 
the  curve  is  greater,  and  in  the  second  portion  of  the  curve  the  same  down- 
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ward  curve  is  observed,  due  to  the  lowering  of  the  body.  This  was  at  first 
thought  to  be  due  to  the  position  of  the  hand  in  feathering;  but  this  move- 
ment is  accomplished  during  the  last  two  and  first  two  figures. 

Swimming.— Swimming  is  an  act  unnatural  to  man,  to  learn  which  he 
must  serve  a  longer  or  shorter  apprenticeship  to  a  new  form  of  locomotion 
and  acquire  a  new  order  of  movements.  The  human  body  is  lighter  than 
water,  and  the  difficulty  first  experienced  in  keeping  the  body  afloat  is 
usually  referable  to  nervous  agitation,  and  to  spasmodic  and  ill-directed 
efforts  of  the  extremities.  Most  quadrupeds  can  swim  the  first  time  they 
are  immersed,  not  only  because  they  are  lighter  than  water,  but  also  because 
the  movements  of  locomotion  employed  by  them  in  their  horizontal  position 
are  precisely  those  required  in  swimming.  Man,  likewise,  must  assume  the 
horizontal  position  upon  the  water,  either  upon  the  dorsal,  vertical,  or  lateral 
surfaces  of  the  body.  In  this  position  the  extremities  can  be  employed  to 
the  best  advantage,  and  the  body  may  be  propelled  in  any  direction. 

The  position  most  commonly  employed  in  swimming  is  the  prone  one, 
with  the  vertical  surface  directed  towards  the  water,  and  the  head  and 
shoulders  and  upper  part  of  the  back  kept  up  by  the  trapezius,  rhomboidei, 
levator  scapulae,  serratus  posticus  superior  et  inferior,  multifidus  spina?,  etc. 

The  upper  and  lower  extremities  are  simultaneously  and  slowly  flexed 
and  drawn  towards  the  body,  after  which  they  are  simultaneously  and  rap- 
idly extended  and  directed  away  from  the  body,  these  movements  closely 
resembling  those  employed  by  the  frog  in  swimming.  These  simultaneous 
movements  of  the  extremities  describe  a  series  of  ellipses,  an  arrangement 
which,  as  pointed  out  by  Pettigrew,1  increases  markedly  the  area  of  support 
furnished  by  the  moving  parts. 

In  the  ellipses  the  continuous  lines  represent  extension,  the  dotted  lines 
flexion,  describing  as  the  extremities  are  flexed  and  extended  a  series  of 
ellipses,  which  as  the  body  advances  are  opened  out  and  formed  into  loops, 
and,  if  a  sufficiently  high  rate  of  speed  be  attained,  these  loops  are  con- 
verted into  waved  lines,  as  in  flying  or  walking. 

The  alternate  flexion  and  extension  of  the  limbs  decrease  and  increase 
the  angles  made  by  their  several  parts  with  each  other,  thus  diminishing 
and  augmenting  the  degree  of  resistance  experienced  by  the  swimming  sur- 
faces, and  enable  the  extremities  to  elude  and  seize  the  water  by  turns. 

Flexion  is  more  slowly  performed  than  extension,  and  the  limbs  are 
made  to  rotate  in  the  direction  of  their  length  in  such  a  manner  as  to 
diminish  the  resistance  during  flexion  and  increase  it  during  extension,  thus 
contributing  force  to  the  propulsive  effort. 

During  the  extension  of  the  arms  the  palms  of  the  hands  and  the  inner 
sides  of  the  arms,  directed  downward,  assist  in  buoying  up  the  anterior 
portion  of  the  body.  Towards  the  end  of  extension  the  hands  are  screwed 
slightly  round,  and  the  palms  are  pronated  and  directed  outward  and  back- 

1  Pettigrew,  Animal  Locomotion,  etc.,  p.  81. 
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ward,  assisting  the  posterior  portions  of  the  arms  in  the  propulsion  of  the 
body.'  During  flexion  the  palms  of  the  hands  are  directed  downward,  and 
at  the  close  of  the  movement  they  are  slightly  depressed,  forcing  the  body 
upward,  and  giving  to  the  head  the  bobbing  or  vertical  wave-movement  so 
often  observed. 

When  the  lower  extremities  are  extended,  the  soles  of  the  feet,  the  an- 
terior surfaces  of  the  legs,  and  the  posterior  surfaces  of  the  thigh,  directed 
outward  and  backward,  propel  the  body  forward.  This  propulsive  effort  is 
increased  by  their  becoming  more  or  less  straight,  and  by  the  greater  rapidity 
with  which  the  extension  is  performed.  The  inner  surfaces  of  the  lower 
extremities  act  upon  the  water  in  sustaining  the  posterior  part  of  the  body, 
assisted  also  by  the  slightly-inclined  position  of  the  body  in  the  water  in 
conjunction  with  the  forward  movement. 

The  flexion  of  the  inferior  extremities  likewise  is  performed  more  slowly 
than  the  opposite  movement. 

Several  grave  objections  urged  against  the  ordinary  or  old  method  have 
led  to  the  adoption  of  new  methods.  The  prone  position  of  the  body  upon 
the  water  exposes  a  large  resisting  surface ;  the  extremities  in  the  lateral 
position  are  applied  at  a  disadvantage  as  propelling  agents ;  but  one-fourth 
of  the  ellipse  is  available  during  the  propulsive  effort,  three-fourths  being 
lost,  with  increasing  friction ;  and  the  simultaneous  action  of  both  extremi- 
ties leads  to  dead-points.  To  overcome  these  objections  scientific  swimmers 
have  adopted  the  overhand  movement,  the  method  employed  by  the  Indians, 
in  which  first  the  arm  and  leg  on  one  side  of  the  body  are  moved,  and  then 
the  arm  and  leg  on  the  opposite  side.  The  direct  advantage  of  this  mode 
of  swimming  consists  in  the  body  being  thrown  more  or  less  on  its  side  at 
each  stroke,  the  body  twisting  and  rolling  in  the  direction  of  its  length, 
thereby  reducing  the  amount  of  friction  experienced  in  forward  motion.  In 
the  overhand  movement  the  swimmer  is  enabled  to  throw  his  body  forward 
on  the  water  and  employ  his  extremities  in  a  nearly  vertical  instead  of  a 
horizontal  plane,  a  position  best  calculated  for  developing  their  power  and 
reducing  friction.  The  length  of  the  effective  sti-oke  is  doubled,  being 
equal  to  nearly  half  an  ellipse;  the  alternate  operation  of  the  sides  not  only 
contributes  to  continuity  of  motion,  but  also  prevents  dead-points  or  halts, 
and  reduces  friction.  For  these  reasons  it  is  the  most  expeditious  method 
of  swimming  yet  discovered  ;  but  it  is  so  fatiguing  that  it  can  be  indulged 
in  only  for  short  distances.  The  speed  attained  by  man  even  by  this  method 
contrasts  very  unfavorably  with  that  of  seals,  and  still  more  unfavorably 
with  that  of  fishes,  owing  to  the  small  hands  and  feet  possessed  by  him, 
and  to  the  awkward  manner  in  which  they  must  be  applied  as  propellers. 

For  long  distances  an  improvement  on  the  overhand  movement  is  what 
is  known  as  the  side-stroke.  This  consists  in  swimming  upon  the  side 
of  the  body ;  one  arm,  say  the  left,  advanced  in  a  curve,  describes  the 
upper  side  of  an  ellipse,  while  the  right  arm  and  both  legs  by  a  powerful 
backward  stroke  propel  the  body  forward.     The  extension  of  the  lower 
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extremities  accomplishes  a  double  movement.  When  extended  or  pushed 
away  from  the  body,  they  include  within  them  a  fluid  wedge  with  the  apex 
directed  forward,  and  when  fully  extended  they  are  converged  in  such  a 
manner  as  to  force  the  body  away  from  the  wedge,  and  so  contribute  to  the 
propulsive  movement.  The  upper  arm  may  also  be  extended  in  such  a 
manner  as  to  act  as  a  cut-water,  being  advanced  as  the  other  three  extremw 
ties  are  flexed,  and  vice  versa.  Either  side  may  be  employed,  or  they  may 
be  alternated.  This  plan  reduces  the  amount  of  resistance  to  the  forward 
movement,  secures  in  great  measure  continuity  of  movement,  and  couserves 
the  energy  and  resources  of  the  swimmer  to  a  pre-eminent  degree. 

It  will  be  seen  from  the  foregoing  account  that  all  the  muscles  of  the 
body  are  more  or  less  exercised  in  swimming,  but  the  forward  motion  is 
accomplished  by  the  extreme  force  of  all  the  extensors  alternately  or  syn- 
chronously of  the  upper  and  lower  extremities. 

High  Jumping. — The  interval  described  in  running  when  both  feet  are 
off  the  ground  at  the  same  time  is  in  leaping  much  prolonged,  and  during 
this  period  the  body  is  propelled  both  forward  and  upward  by  a  violent 
effort  of  the  extensor  muscles  (extensor  quadriceps)  of  the  thigh,  the  heels 
being  raised  by  the  contraction  of  the  powerful  calf  muscles  (gastrocnemius, 
soleus,  plantaris,  flexor  longus,  etc.). 

The  leap  is  usually  preceded  by  a  short  run,  to  give  momentum  to  the 
body,  but  the  upward  movement  is  accomplished  entirely  by  the  lower  ex- 
tremities, as  above  described.  In  some  forms  of  leaping,  particularly  the 
standing  high  jump,  much  greater  heights  have  been  attained  by  employ- 
ing a  peculiar  form  of  jumping  copied  after  that  of  the  cat.  In  this  the 
jump  is  made  sideways,  the  full  force  of  both  lower  extremities  is  secured, 
the  body  is  partially  rotated  during  its  flight,  and  the  limbs  drawn  up  are 
carried  across  the  bar  together.     (See  Photo.  V.) 

Fig.  6  represents  the  rise  and  fall  and  onward  movement  of  the  ex^ 
ternal  malleolus  of  the  right  foot  in  high  jumping.     Its  general  outline 

Pig.  6. 


Rise  and  fall  and  onward  movement  of  right  foot  in  high  jumping. 

resembles  line  c  in  walking,  but  the  amplitude  is  much  greater  even  tham 
this,  and  it  will  be  especially  observed  that  in  the  first  portion  of  the  curve 
the  rise  is  more  quickly  accomplished  than  the  descent.  The  lower  curve 
terminates  abruptly  when  the  feet  reach  the  ground  together. 

By  continuing  this  exercise  great  skill  will  be  attained,  and  the  exten- 
sors will  be  wonderfully  developed,  so  that  a  person  can  jump  easily  nob 
only  to  an  increased  height  but  also  a  considerable  length,  and  land  in  any 
position  desired.  As  an  exhibition  of  skill  the  length  of  the  run. may  b© 
diminished,  or  the  jump  be  repeated  immediately.  A  good  jumper  is  ai 
Vol.  IV— 18 
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practical  example  of  what  may  be  accomplished  by  continued  exercise  of  cer- 
tain muscles;  but  the  most  important  factor— the  development  of  the. chest 
and  its  contents— has  been  neglected,  and  very  often  such  persons  suffer  from 
consumption  or  heart-disease  because  the  chest  is  constantly  contracted  to 
fix  the  ribs.  True  gymnastics  are  founded  upon  an  anatomical  and  physi- 
ological law,— that  in  every  position  or  exercise  the  full  expansion  of  the 
thorax  must  be  first  considered,  and  the  heart  must  not  be  over-stimulated. 
Harthelius  says  that  in  the  Swedish  system  of  gymnastics  every  movement, 
from  the  above  law,  may  be  looked  upon  as  a  respiration  movement. 

Varieties  of  Exercise.— Among  the  early  Greeks  the  five  favorite 
exercises  constituting  the  pentathlon— running,  leaping,  wrestling,  hurling 
the  lance,  and  casting  the  discus— were  admirably  adapted  to  develop  the 
body  with  strength  and  vigor,  and  to  confer  the  grace,  celerity,  and  accuracy 
of  movement  which  were  so  much  coveted.  These  exercises  were  supple- 
mented by  games  of  ball,  lifting  and  carrying  weights,  swimming,  pugilism, 
and  other  manly  and  athletic  sports,  and  revealed  the  recognition  of  the 
great  principle  of  variety,  there  being  no  such  potent  cause  of  fatigue  as 
monotonous  repetition  of  the  same  act,  whether  physical  or  mental. 

The  tendency  of  all  forms  of  exercise  is  to  develop  some  portion  of  the 
body  at  the  expense  of  the  rest.  In  walking,  running,  and  rowing,  undue 
employment  is  given  to  the  muscles  of  the  trunk  and  the  lower  extremities. 
Indeed,  it  is  difficult  to  find  a  variety  of  exercise  that  can  be  sufficiently 
repeated  to  exercise  the  muscles  of  the  upper  extremity  so  as  to  counter- 
balance the  excessive  development  of  the  lower,  or  that  calls  equally  into 
action  all  the  muscles  of  the  body.  No  system  of  physical  education  can  be 
complete  unless  it  aims  at  the  symmetrical  development  of  the  whole  body. 
To  the  natural  varieties  of  games  and  exercises  employed  by  boys — 
base-ball,  foot-ball,  cricket,  rowing,  swimming — should  be  added  systematic 
physical  instruction  in  schools  and  gymnasiums,  directed  particularly  with  a 
view  to  develop  the  neglected  and  weak  parts  and  to  add  to  the  symmetry 
of  the  whole. 

The  different  varieties  of  exercises  may  be  enumerated  as  follows : 
those  exercising  nearly  all  the  muscles  of  the  body, — climbing,  sparring, 
fencing,  and  swimming  ;  those  exercising  both  the  upper  and  the  lower  ex- 
tremities,— foot-ball,  rowing,  shooting,  tennis,  rackets,  lacrosse,  and  cricket ; 
and  those  exercising  chiefly  the  lower  extremities, — running,  walking,  riding, 
dancing,  and  leaping. 

Effects  of  Exercise.— The  direct  effect  of  exercise— which  has 
already  been  described  as  a  death  or  burning  up  of  the  cellular  elements 
of  the  body — is  an  increased  demand  for  oxygen  to  produce  this  combus- 
tion, which  must  be  supplied  through  the  lungs,  thereby  producing  a 
quickened  breathing.  The  respirations  quicken,  the  pulmonary  circula- 
tion is  accelerated,  the  quantify  of  air  inspired  and  of  carbonic  acid  expired 
is  marvellously  increased.  The  increased  quantity  of  air  inspired  under 
a  variety  of  movements  has  been  carefully  investigated  by  Dr.  Edward 
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Smith,1  with  the  following  result :  taking  the  amount  of  air  inspired  in  the 
recumbent  position  as  1,  it  increases  on  standing  to  1.33,  on  walking  one 
mile  per  hour  to  1.9,  on  walking  six  miles  per  hour  to  7,  on  riding  or 
trotting  to  4.05,  and  on  swimming  to  4.33. 

Not  only  are  the  respiratory  efforts  deepened  with  exercise,  but  the 
frequency  of  the  alternate  acts  of  expansion  and  contraction  of  the  chest  is 
directly  increased.  For  example,  the  adult  healthy  average,  being  14-18 
per  minute,  would  be  increased  in  walking  rapidly  to  25,  in  running  to  36, 
and  in  rowing  at  racing  speed  to  over  40  respirations  per  minute.  At 
the  same  time  the  amount  of  carbonic 'acid  eliminated  is  relatively  lessened ; 
thus,  with  twelve  respirations  per  minute  it  is  4.2  ;  with  twenty-four,  3.3 ; 
with  forty-eight,  2.9, — the  absolute  quantity,  however,  being  increased. 

To  supply  this  increased  demand  for  oxygen,  the  speed  with  which  the 
blood  circulates  through  the  body  must  be  accelerated.  By  a  more  rapid 
and  forcible  impulse  of  the  heart,  a  larger  quantity  of  blood  is  sent  through 
the  lungs  and  larger  supplies  of  oxygen  are  taken  in  and  carried  to  the 
various  tissues  of  the  body.  In  other  words,  exercise  not  only  quickens 
the  breathing,  but  also  increases  the  rapidity  and-  force  of  the  heart's  action. 
To  make  a  similar  comparison,  Bryan  Robinson  has  shown  that  the  pulse  of 
a  man  in  the  recumbent  position,  being  64  to  the  minute,  was  increased  to  78 
during  a  slow  walk,  and  still  further  increased  to  100  by  walking  a  league 
and  a  half  in  an  hour,  and  rose  as  high  as  140  to  150  after  running  as 
rapidly  as  possible.  It  has  also  been  shown  by  the  experiments  of  Guy 2 
that  the  increase  from  66  in  a  man  lying  down  to  71  on  sitting  up,  and  to 
81  on  standing,  was  entirely  dependent  upon  the  quantity  of  muscular  force 
put  forth  in  maintaining  the  equilibrium  in  each  of  these  positions.  When 
men  have  gone  through  a  good  deal  of  exertion  and  then  are  called  upon 
to  make  a  sudden  effort,  Park  3  has  known  the  pulse  to  become  very  small 
and  quick  (160-170),  but  still  retain  its  equability,  and  without  any  harm 
resulting.  Something  similar  may  be  experienced,  even  by  men  in  excellent 
condition,  at  the  beginning  of  sudden  or  violent  efforts,  as  in  a  foot-  or  boat- 
race,  but  as  soon  as  the  reciprocal  action  between  the  heart  and  the  lungs  is 
re-established  the  individual  is  said  to  have  acquired  his  "  second  wind," 
and  may  continue  the  effort  to  the  point  of  great  fatigue.  As  long  as  this  re- 
ciprocal action  between  the  heart  and  the  lungs  is  maintained,  the  interchange 
of  oxygen  and  carbonic  acid  takes  place  with  sufficient  rapidity ;  but  when 
this  fails,  the  absorption  of  oxygen  diminishes,  carbonic  acid  accumulates  in 
the  blood,  producing  "  breathlessness,"  or  loss  of  wind,"  or,  in  other  words, 
"  blockage"  has  occurred.  This' condition  is  produced  by  three  agencies,— 
interference  with  the  passage  of  the  blood  through  the  lungs,  its  accumu- 
lation in  the  right  auricle  and  ventricle,  and  the  circulation  of  carbonic- 
acid-laden  blood  through  the  system.     When  exercise  is  regularly  taken, 

1  A  Treatise  on  the  Animal  Economy,  p.  177,  Dublin,  1732. 

2  Cyclopedia  of  Anatomy  and  Physiology,  vol.  iv.  p.  188. 

3  Op.  cit,  p.  376. 
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the  arteries  accommodate  themselves  to  the  strong  action  of  "the  heart,  and 
a  gradual  improvement  in  the  breathing-power  occurs,  with  the  establish, 
ment  of  the  concordant  action  between  the  heart  and  the  blood-vessels. 

The  phenomena  of  increased  breathing-power  and  increased  heart, 
action  are  not  without  their  beneficial  influence  upon  the  other  parts  of.  the 
body,  for,  exercise  includes  all  the  conditions  requisite  to  increased  health 
and  strength.  At  the  commencement  of  an  exercise  the  contraction  of  the 
voluntary  muscles  put  into  action  compresses  the  blood-vessels  and  impels 
the  venous  blood  actively  towards  the  heart,  which,  thus  stimulated,  con- 
tracts vigorously  and  propels  the  blo&d  in  increased  quantity  to  the  lungs.: 
Stimulated  by  the  presence  of  a  large  amount  of  venous  blood,  the  inspira- 
tory muscles  contract,  and  elevate  the  osseous  structure  of  the  chest,  the  dia- 
phragm pushes  clown  the  abdominal  contents,  and  air  rushes  in  to  fill' the 
cavity  thus  produced  and  supply  the  oxygen  demanded  for  the  purification 
of  the  blood.  Laden  with  this  life-giving  element,  it  is  returned  to  the 
heart,  to  be  distributed  again  throughout  the  system  to  restore  the  loss  in- 
curred through  the  original  muscular  movement.  In  this  manner  not  only 
are  the  voluntary  muscles  enlarged  and  strengthened,  but  the  involuntary 
muscles,  particularly  the  heart  and  diaphragm,  improve  in  power  and  func- 
tion. The  increased  activity  of  the  circulation  carries  the  blood  in  increased 
quantity  and  with  greater  rapidity  not  only  to  the  muscles  but  also  to  all 
the  other  tissues  and  organs  of  the  body,  stimulating  them  to  increased  ac- 
tivity. The  skin  becomes  red  'from  turgescence  of  the  vessels,  the  amount 
of  perspiration  is  more  than  doubled,  water,  chloride  of  sodium,  and  alka- 
line sudorates  pass  off  in  great  abundance,  and  fatty  acids,  urea,  and  other 
salts  in  smaller  quantities.  The  appetite  is  largely  increased,  digestion  is 
more  perfect,  absorption  is  more  rapid,  hepatic  circulation  increases,,  the 
abdominal  circulation  is  carried  on  more  vigorously,  and  the  fseces  are 
lessened  in  amount,  probably  from  the  lessened  passage  of  water  into  the 
intestines.  Owing  to  the  increased  elimination  of  water  and  sodium  chlo- 
ride by  the  perspiration,  the  amount  of  these  two  elements  in  the  urine 
often  lessens  ;  the  uric  acid,  pigment,  and  free  carbonic  acid  are  increased; 
the  sulphuric  acid  is  moderately  increased,  and  the  urea  and  phosphoric 
acid  are  but  little  changed. 

It  has  been  supposed  that  puberty  is  delayed  by  physical  exertion ;  but, 
be  this  as  it  may,  it  is  established  that  very  strong  exercise  lessens  sexual 
desire,  possibly  because  nervous  energy  is  turned  in  a  special  direction,  but 
doubtless  also  through  augmented  moral  power,  the  association  between 
physical,  intellectual,  and  moral  strength  being  a  natural  one,  unchangeable 
in  its  essential  principles,  though  subject  to  individual  exception.  The 
beneficial  effect  upon  the  nervous  system  is  equally  striking.  It  has  been 
supposed  that  excessive  exercise  renders  the  intellect  less  active,  owing  to 
the  greater  expenditure  of  nervous  force  in  that  direction ;  but  not  only  is 
great  bodily  exercise  quite  consistent  with  extreme  mental  activity,  but,  con- 
sidering the  principle  inculcated  in  the  oft-repeated  line  from  Juvenal  of 
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mens  sana  in  corpore  sano,  we  must  infer  that  sufficient  exercise  is  necessary 
for  the  perfect  performance  of  mental  work.  From  the  stand-point  of  a 
comparative  physiologist,  Du  Bois-Reymond  demonstrated  that  the  most 
marked  influence  of  physical  exercise  is  upon  the  nerve-centres.  In  every 
bodily  movement  of  a  composite  nature,  as  fencing,  swimming,  sparring,  or 
high  jumping,  the  gray  centres  of  the  brain  and  cord  are  at  work  equally 
in  securing  the  result,  and  are  exercised  at  the  same  time. 

So  closely  are  the  mind  and  the  body  correlated  that  it  is  hard  ofttimes 
to  distinguish  what  is  due  to  the  mind  and  what  to  the  body.  In  very 
early  childhood,  with  the  dawn  of  mental  and  physical  development,  this 
is  particularly  noticeable,  and  Prof.  Richards,  of  Yale  University,  under 
the  title  of  "  Body  Brain  Work,"  has  described  it  as  antedating  the  advent 
of  brain-growth.  Every  time  a  child  co-ordinates  a  well-directed  move- 
ment, that  movement  exercises  and  develops  its  brain,  and  the  movement 
of  the  muscles  is  as  necessary  to  the  mental  development  as  the  health  and 
integrity  of  the  brain  are  to  the  physical  development  of  its  parts. 

The  muscles  and  the  brain  are  developed  by  reciprocal  action,  and  in 
later  life  a  direct  relation  is  found  to  exist  between  great  physical  strength 
and  the  possession  of  those  intellectual  powers  which  naturally  lead  men  to 
commanding  positions  of  authority.  Ancient,  mediaeval,  and  modern  his- 
tory alike  contain  numerous  instances  to  prove  the  accuracy  of  this  state- 
ment. "Samson,  though  he  seems  to  have  lacked  discretion,  was  a  judge 
in  Israel.  Pompey  was  the  equal  of  any  soldier  in  his  command  in  feats 
of  strength.  Sallust  says  of  him,  'Cum  alacribus  saltu,  cum  velocibus 
cursu,  cum  validis  vecte  certabat.'  Ctesar  was  naturally  of  a  delicate  con- 
stitution, suffering  from  severe  headaches,  and  probably  epileptic,  but  by 
continual  exercise  became  an  athlete,  'admirable  in  all  manly  sports,'  and 
surpassed  by  none  in  enduring  the  fatigues  and  hardships  of  a  military 
life.  Lycurgus  not  only  laid  down  the  laws  Avhich  for  five  hundred  years 
made  Lacedsemon  the  chief  city  of  Greece,  but  was  able  to  outrun  all  the 
mob  who  persecuted  him  and  forced  him  to  seek  refuge  in  a  sanctuaryi 
Cicero  is  described  by  Plutarch  as  at  one  time  thin,  weak,  and  dyspeptic^ 
but  as  having  been  so  strengthened  by  gymnastic  exercises  at  Athens  as  to 
become  robust  and  vigorous.  Coriolanus's  successes  were  attributed  by 
his  enemies  to  his  strength  of  body,  he  having  so  exercised  and  inured 
himself  to  all  sorts  of  activity  that  he  '  combined  the  lightness  of  a  racer 
with  an  extraordinary  weight  in  close  seizures  and  wrestlings.'  Alcibiades; 
according  to  Herodotus,  became  master  of  the  Athenians,  in  spite  of  his 
excesses,  by  reason  of  his  'force  of  eloquence,  grace  of  person,  and  strength 
of  body,'  and  from  the  same  authority  we  learn  that  Alexander  had  unusual 
endurance.  Themistocles,  Socrates,  and  Plato  excelled  in  gymnastic  exer- 
cises ;  Sertorius  swam  the  Rhone  in  full  armor ;  Marcellus  was  '  of  a  strong 
body ;'  Pelopidas  '  delighted  in  exercise ;'  Marius  never  missed  a  day  on 
the  Campus  Martius ;  Cato  '  maintained  his  character  and  persisted  in  his 
exercise  to  the  very  last ;'  and  even  the  more  mythological  characters  of 
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Theseus,  Romulus,  and  Remus  are  accredited  with  '  strength  of  body  and 
bravery 'equal  to  the  quickness  and  force  of  their  understanding.'  >n 

In  the  "  University  Oars"  Dr.  Morgan  calls  attention  to  the  fact  that 
of  the  one  hundred  and  forty-seven  Cambridge  men  who  constituted  the 
crews  from  1829  to  1869,  twenty-eight  per  cent,  won  honors  in  more  im- 
portant contests  than  those  upon  the  river,  securing  in  some  instances  the 
very  highest  academical  distinction,  and  proving  that  mind  and  muscle,  judi- 
ciously guided,  are  well  able  to  work  together  with  reciprocal  advantage. 

Sargent  has  pointed  out  that  college  men  take  about  the  same  grade  in 
their  <reneral  studies  as  in  required  athletics,2  and  Dr.  Morgan  has  shown 
that,  while  the  general  average  of  class  men  at  Oxford  was  about  thirty 
per  cent.,  among  cricketers  it  rose  to  forty-two  per  cent,  and  among  rowing 
men  to  forty-five  per  cent. 

In  a  recent  investigation  by  a  prominent  American  physician  to  show 
the  comparative  longevity  of  brain-workers  as  compared  with  muscle- 
workers,  the  advantage  was  clearly  shown  to  be  iu  favor  of  the  former. 
This  might  have  been  expected  a  priori  in  view  of  the  classes  from  which 
these  so-called  "  muscle-workers"  are  naturally  derived,  who  through  poverty 
are  forced  all  their  lives  to  live  under  the  most  unsanitary  conditions,  who 
neglect  from  ignorance  and  powerlessness  the  most  obvious  laws  of  health, 
and  who  in  all  respects  labor  under  a  stupendous  physical  disadvantage 
when  brought  into  comparison  with  the  so-called  "  brain-workers."  Their 
work  is  not  exercise ;  it  is  fatiguing  labor,  performed  ofttimes  under  the 
most  depressing  intellectual  conditions. 

On  the  contrary,  it  is  not  difficult  to  prove  that  a  sound  constitution 
usually  accompanies  a  healthy  brain,  and  that  the  cerebral  and  the  muscular 
forces  are  directly  correlated.  In  this  connection,  Dr.  Beard  declared  that 
in  all  the  animal  realm  there  is  a  general,  though  not  unvarying,  relationship 
existing  between  the  brain  and  the  body,  and  that  no  one  who  has  ever 
walked  observingly  through  an  asylum  for  the  insane  or  feeble-minded  and 
beheld  the  dwarfed,  misshapen,  immature,  or  stunted  forms  which  surround 
him  cau  doubt  the  force  of  the  truth  embodied  in  this  statement.  He  points 
out  the  rapidity  with  which  such  poor  creatures  grow  physiologically  old,  the 
evidences  of  senility  noticeable  in  every  organ  and  function, — in  the  gray 
hair  and  premature  baldness,  in  the  dimness  of  vision  and  dulness  of  hear- 
ing, in  the  wrinkled  skin,  the  tottering  step,  the  wasted  limbs.  Conversely, 
he  maintains  that  one  hundred  great  geniuses  chosen  by  chance  will  be  taller, 
broader,  and  weightier  than  a  hundred  dunces  anywhere,  and  declares  that 
in  all  lands,  savage,  semi-civilized,  and  enlightened,  the  ruling  orders, 
chiefs,  sheiks,  princes  by  might  and  mind,  authors,  scientists,  orators,  great 

1  White,  Lippincott's  Monthly  Magazine,  June,  1887,  p.  1013. 

2  "  In  this  connection  it  is  worthy  of  mention  that  the  most  athletic  seniors  in  the  classes 
of  1885-86  and  1886-87  (Harvard)  included  one  honor  man  who  received  honors,  nine  who 
received  honorable  mention,  and  twelve  who  were  entitled  to  write  commencement  parts." 
—Report  upon  Athletics,  etc.,  Cambridge,  1888,  p.  22. 
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merchants,  weigh  more  on  the  average  than  the  persons  whom  they  rule  or 
employ,  and  that  even  among  a  band  of  workmen  on  a  railway  one  can  four 
times  out  of  five  select  the  "  boss"  by  his  stature  alone;  and  Bates  tells  us 
that  among  the  people  of  the  Tapajos  the  footmarks  of  the  chief  could  be 
distinguished  from  the  rest  by  their  great  size  and  by  the  length  of  the 
stride.  On  the  same  principle  Herbert  Spencer  has  shown  how  in  early 
times  among  rude  tribes  political  leadership  was  associated,  as  in  the  present 
times,  with  physical  strength. 

In  early  Greece  the  veneration  of  age  did  not  recompense  for  loss  of 
strength,  and  an  old  chief,  like  Laertes  or  Peleus,  had  to  relinquish  his 
position.  Throughout  mediaeval  Europe  the  maintenance  of  political  leader- 
ship depended  largely  on  bodily  vigor.  Supremacy  among  the  Australians 
and  Tasmanians  depended  upon  physical  size  and  strength.  The  Esqui- 
maux exhibit  deference  to  "  seniors  and  strong  men  ;"  among  the  Bushmen 
"  bodily  strength  alone  procures  distinction  ;"  and  "  the  fiercest,  the  strongest, 
and  the  craftiest"  among  the  Bedouins  "  obtains  a  complete  mastery  over 
his  fellows." 

The  direct  influence  of  exercise  upon  longevity  has  been  curiously 
brought  out  in  a  list  prepared  not  to  show  the  average  longevity,  but  to 
determine  the  age  when  great  men  have  performed  their  best  work :  the 
average  age  at  death  was  sixty-four.  Likewise  Madden,  in  his  odd  book 
upon  "  The  Infirmities  of  Genius,"  in  a  list  of  two  hundred  and  forty  illus- 
trious men,  found  the  average  age  at  death  to  be  sixty-six,  proving  that 
many  of  the  great  men  of  the  past  have  been  noted  for  physical  strength 
as  well  as  for  intellectual  greatness,  and  that  the  attention  given  by  them 
to  physical  development  had  been  productive  of  both  great  mental  ability 
and  increased  tenure  of  life.  Personal  examples  from  among  the  distin- 
guished men  of  the  present  century,  justifying  this  statement,  might  be 
produced  indefinitely. 

These,  then,  are  the  physiological  effects  of  exercise, — an  increase  of  the 
voluntary  muscles  in  volume  and  power,  an  enlarged  respiration  and  quick- 
ened circulation,  through  a  strengthening  of  the  involuntary  muscles  con- 
cerned in  these  processes,  and  an  improved  action  of  all  the  functions  and 
faculties  concerned  in  the  growth  and  development  of  the  whole  body,  the 
force  and  activity  of  the  intellectual  and  moral  processes,  and  the  longevity 
of  the  individual. 

While  the  beneficial  effects  of  exercise  are  so  great  and  so  important, 
the  fact  must  not  be  overlooked  that  it  is  also  capable  of  great  abuse. 
When  unaccustomed  exercise  is  engaged  in  after  a  long  interval  of  rest, 
"  blockage"  occurs  not  only  of  the  ai'teries  going  to  the  lungs,  but  also  of 
those  supplying  the  whole  body,  particularly  when  violent  exercise  is  under- 
taken without  due  preparation,  as  when  a  tired,  delicate,  or  overworked  man, 
for  months  engaged  in  a  sedentary,  literary,  professional,  or  mercantile  pur- 
suit, or  a  tender  untrained  student,  suddenly  indulges  in  some  active  or 
violent  form  of  gymnastics,  or  engages  in  one  of  the  recreative  sports  which 
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•make  the  greatest  demand  upon  the  heart  and  lungs,  as  boating  or  running: 
instead  of  a  beneficial  result  accruing,  serious  and  often  permanent  injury 
frequently  follows.  Such  important  involuntary  organs  as  the  heart  and 
luno'S  cannot  instantly  pass  from  the  quiescent  state  of  ordinary  life  move- 
ments to  great  rapidity  of  action  without  strain  being  thrown  upon  them,  and, 
instead  of  the  vital  action  being  quickened  and  the  processes  of  repair  and 
removal  stimulated,  the  blood  is  blocked  in  the  arteries,  the  cavities  of  the 
heart  are  over-distended,  and  dilatation  or  hypertrophy  speedily  results.  To 
avoid  this  should  be  regarded  as  of  vital  importance  in  all  forms  of  exercise, 
but  especially  in  training  should  it  be  borne  in  mind  that  the  chief  object  is 
"  to  establish  a  reciprocal  action  between  the  heart  and  the  lungs,  so  that  the 
increased  supply  of  blood  sent  to  the  lungs  by  the  heart  may  pass  through 
them  freely,  so  that  there  may  be  no  blockage  and  consequently  no  strain." 

It  must  also  be  recollected  that  the  development  of  the  voluntary 
muscles  gives  no  indication  M'hatever  of  the  condition  of  the  involuntary 
muscles  involved  in  maintaining  the  respiration  and  circulation,  and  that  an 
enormous  muscular  development  may  be  absolutely  useless  without  the  cul- 
tivation of  the  heart  and  lungs,  a  circumstance  pointed  out  by  Maclaren  to 
explain  the  result  of  the  celebrated  Heenan-King  prize-fight. 

Exhaustion  of  muscles  from  overwork  is  chiefly  owiug  to  the  exhaustion 
of  the  supply  of  oxygen,  and  to  the  accumulation  in  them  of  the  products 
of  their  own  metamorphosis,  especially  paralactic  acid.  This  is  the  result 
of  the  effect  of  general  fatigue  upon  the  nervous  system,  the  heart,  and  the 
circulation  of  the  blood.  Hence  rest  is  demanded' in  order  to  allow  the 
removal  of  waste  products  from  the  tissues,  to  restore  their  alkalinity,  and  to 
acquire  a  sufficient  quantity  of  oxygen.  Thus,  in  the  heart  the  interval 
between  the  contractions  (about  two-thirds  of  the  time)  is  sufficient  to  allow 
the  muscular  structure  perfectly  to  recover  itself.  Muscles  that  have  under- 
gone exhaustion  have  nutrition  se'riously  impaired,  as  manifested  by  the  so- 
called  "acute  local  fatigue,"  not  simply  in  loss  of  power,  but  often  in 
irregular,  painful  muscular  contractions,  cramp,  tremor,  and  peculiar,  dis- 
tinguishable muscular  pain. 

To  avoid  the  results  of  these  spasmodic  efforts,  children  and  youth 
should  not  be  allowed  to  undertake  any  form  of  exercise  calling  for  sudden 
or  violent  exertion  until  a  certain  age  is  passed,  and  certainly  not  without 
having  been  examined  by  the  regular  medical  attendant  befoi^  or  by  the 
medical  director  upon,  their  entrance  to  the  school  or  college  gymnasium, 
to  ascertain  the  condition  of  the  heart  and  lungs,  the  general  muscular  de- 
velopment, and  the  existence  of  any  hereditary  taint.  This  would  not  con- 
flict with  the  physical  examination,  to  which  full  reference  will  be  made 
under  the  subject  of  physical  education,  but  would  be  preliminary  and 
supplemental  to  the  more  thorough  examination  of  this  kind  made  to 
ascertain  the  development. 

The  evil  effects  resulting  from  the  lack  of  perfect  exercise  are  not  so 
evident  in  the  period  of  life  under  consideration  as  in  later  life,  when  the 
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more  active  sports  of  youth  are  replaced  by  the  sedentary  pursuits  and 
the  enervating  influences  of  a  business  life. 

Exercise  in  Infancy  and  Childhood. — The  natural  movements  of 
an  infant  are  the  apparently  purposeless  muscular  efforts  which  it  makes  as 
soon  as  it  appreciates  that  it  has  extremities.  "  A  child  in  health  delights 
in  movements  of  all  kinds,"  says  Sir  William  Jenner.  "  It  joys  to  exercise 
every  muscle.  Strip  a  child  a  few  months  old,  and  see  how  it  throws 
its  limbs  in  every  direction ;  it  will  raise  its  head  from  the  place  on  which  it 
lies,  coil  itself  round,  and  grasping  a  foot  with  both  hands  thrust  it  into  it's 
mouth  as  far  as  possible,  as  though  the  great  object  of  its  existence  at  that 
moment  was  to  turn  itself  inside  out."  These  movements  are  its  natural 
exercise,  developing  the  muscles  and  brain  correlatively,  as  already  pointed 
out.  For  this  reason  its  limbs  should  not  be  too  much  compressed  or 
weighted  down  with  heavy  clothing,  and  it  should  be  encouraged  to  roll 
about  and  exercise  itself  as  much  as  possible.  Its  first  attempts  at  com- 
bined movements,  to  crawl  on  all-fours,  quadruped-like,  are  soon  followed 
by  attempts  to  assume  the  upright  position  by  the  support  of  some  object, 
and  endeavor  to  balance  the  upper  part  of  its  body,  which  at  this  time  is 
developed  far  beyond  the  lower  extremities.  Sunlight  and  fresh  air  are  at 
this  time  very  necessary  to  add  firmness  and  strength  to  the  whole  structure, 
and  with  the  exercise  of  its  limbs  the  upright  position  is  soon  acquired,  and 
the  child  has  gradually  taugM  itself  to  walk. 

These  first  efforts  should  be  encouraged,  but  should  not  be  too  pro- 
longed, lest  injury  result.  As  time  advances,  and  the  child  becomes  more 
and  more  independent  of  support,  the  constant  activity  and  impatience 
exhibit  plainly  the  intentions  of  nature,  and  after  the  child  is  three  years 
old  a  degree  of  activity  may  be  imparted  by  encouraging  it  to  run  with 
a  ball,  play  with  a  small  dog,  or,  later,  exercise  with  a  hoop.  In  this 
manner  from  a  very  early  age  exercise  may  be  begun  and  be  encouraged,  a 
rocking-horse  may  be  added  to  the  nursery,  later  the  careful  use  of  a  veloci- 
pede or  tricycle  may  be  employed  in  the  open  air,  to  be  still  further  substi- 
tuted, as  the  child  advances,  by  the  use  of  roller-skates  and  the  exchange 
of  the  rocking-horse  for  the  pony.  In  all  these  forms  of  exercise  great 
care  should  be  observed  that  the  saddles  be  not  too  wide,  lest  deformity 
result.  It  is  also  to  be  distinctly  understood  that  these  are  to  be  employed 
with  the  greatest  caution ;  and  if  the  child  have  hernia  they  should  not  be 
employed  under  any  circumstances.  At  the  end  of  the  fifth  year  children 
may  spend  an  hour  or  two  in  the  kindergarten,  but  regular  schooling 
should  not  be  commenced  till  the  end  of  the  seventh  year,  and  during  the 
later  period  of  childhood  sufficient  time  should  always  be  allowed  for  plenty 
of  play  and  exercise  in  the  open  air,  regard  being  had  to  the  state  of  the 
weather.  Thus,  many  children  have  fallen  victims  to  pneumonia,  bron- 
chitis, and  croup  from  having  run  or  walked  against  a  piercing  easterly 
wind,  long  walks  and  violent  play  through  overfatigue  and  cold  have  led  to 
hip-joint  and  knee  disease,  and  drinking  cold  water  when  overheated,  or 


282  PHYSICAL    DEVELOPMENT. 

sitting  upon  damp  ground  or  stones,  has  produced  irretrievable  injury  in 
many  others.  The  younger  and  more  delicate  the  child,  the  more  care  lias 
to  be  exercised  in  regard  to  the  state  of  the  weather.  If  born  in  the  latter 
part  of  autumn,  infants  cannot  with  safety  be  taken  out  before  the  return 
of  spring ;  but  if  the  apartments  are  large  and  airy,  little  evil  will  result 
from  this  prolonged  confinement.  With  the  return  of  mild,  dry,  and  serene 
weather,  they  must  be  carried  out  into  the  open  air,  and,  should  the  weather 
permit,  this  salutary  practice  must  be  daily  repeated.  In  fine  weather  chil- 
dren and  youth  may  spend  the  greater  part  of  the  day  out  of  doors,  and  as 
they  grow  in  years  they  become  gradually  accustomed  to  the  vicissitudes  of 
a  changeable  climate.  In  large  cities,  large  open  spaces,  parks,  and  gardens 
should  be  frequented,  and  in  the  summer  months  the  overheated  and  over- 
crowded cities  should,  if  possible,  be  exchanged  for  the  country  and  sea-coast. 
From  five  to  twelve,  boys  and  girls  alike  may  engage  in  any  of  the  light 
active  games  which  do  not  throw  weight  or  strain  upon  the  growing  joints, 
avoiding  wrestling,  foot-ball,  and  premature  attempts  at  rowing. 

In  early  boyhood  and  youth  nothing  can  replace  the  active  sports  so 
much  enjoyed  at  this  period,  and,  while  no  needless  restriction  should  be 
placed  upon  them,  consideration  should  be  paid  to  the  amount  and  especially 
to  the  character  of  games  pursued  by  delicate  youth.  For  these  it  would  be 
better  to  develop  the  weakened  parts  by  means  of  systematic  gymnastic 
exercises,  by  short  excursions  into  the  country,  and  by  the  lighter  sports. 

It  should  be  borne  in  mind  that  in  order  to  obtain  the  greatest  advan- 
tage from  those  exercises  which  are  calculated  to  improve  the  physical  and 
nervous  strength  the  child  should  be  interested  and  made  to  feel  that  these 
exercises  are  a  play  instead  of  a  task. 

Children  who  are  taught  at  an  early  age  to  be  obedient  seem  to  enjoy 
more  thoroughly  such  exercises  as  combine  discipline  with  rhythmic  move- 
ments ;  and,  consequently,  the  older  the  child  the  more  important  it  is  to 
adopt  a  system  of  calisthenics,  or  light  drill,  or  games  that  combine  gym- 
nastics with  rhythmic  sounds  and  periods  of  rest. 

The  more  permanent  benefits  of  play  (games)  are  promptness,  attention, 
fast  and  easy  running,  climbing,  balancing,  strength,  endurance,  marksman- 
ship, elasticity,  etc.     These  games  may  be  classified  as  follows : 

1st,  Exercises  which  in  some  respects  stand  in  the  line  between  free 
games  and  gymnastics,  since  they  retain  some  school  discipline  and  are 
played  systematically  under  the  direction  of  the  teacher.  These  are  of 
varied  character,  some  more  suitable  for  older,  others  for  younger  chil- 
dren (racing,  "  prisoner's  base,"  etc.),  the  difference  between  these  games 
and  gymnastics  being  often  not  easily  distinguishable.  For  young  men 
the  best  of  these,  is  fencing. 

2d.  Exercises  which  also  have  some  value  in  a  gymnastic  sense,  but 
which  are  not  to  be  played  in  classes  or  under  the  command  of  the  teacher. 
These  are  called  free  gymnastic  games,  from  the  fact  that  the  teacher  can 
take  part,  if  so  disposed,  but  need  not  do  so.     To  a  great  many  free  games 
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belong  certain  words,  declamations,  or  the  singing  of  different  melodies. 
If  the  instructor  in  gymnastics  for  children  take  up  dancing,  the  principal 
object  should  be  to  give  the  children  the  greatest  possible  liberty,  and  not 
to  attempt  to  obtain  perfect  grace  and  form-beauty. 

3d.  The  third  and  last  class  of  plays  (games)  includes  games  of  no 
gymnastic  value.  To  this  class  belong  all  sitting,  forfeit  games.  These 
are  as  useless  as  the  great  number  of  meaningless  movements  which  have 
been  introduced  into  gymnastics,  many  of  which  are  only  methods  without 
gymnastics,  which  is  as  incorrect  as  gymnastics  without  method. 

The  Development  op  Boys  1  has  attracted  considerable  attention  of 
late  years,  but  the  systematic  records  are  as  yet  insufficient  to  admit  of  any 
dogmatic  deductions.  For  older  children  the  records  of  college  gymnasiums 
are  available  to  show  the  rapid  increase  which  systematic  exercise  causes  in 
the  physical  development.  We  have,  however,  the  very  valuable  papers 
of  Mr.  Street,  F.R.C.S.,  Mr.  Roberts,  F.R.C.S.,  and  Dr.  Bowditch. 

Mr.  Street's  observations  are  based  upon  the  examination  of  three  thou- 
sand six  hundred  and  ninety-five  boys,  drawn  chiefly  from  the  artisan  class, 
varying  from  thirteen  to  nineteen  years,  and  are  interesting  as  exhibiting 
the  height,  weight,  etc.,  for  the  five  years  inclusive. 


TABLE 

Showing  the  Relation  of  Weight  to  Height  of  Boys  betvjeen  the  Ages  of   Thirteen  mid 

Nineteen  Years.2 


Height 
without  Shoes, 

Weight  in  Pounds,  without  Coat,  Hat, 

and  Shoes 

Age  Last  Birthday. 

Average 
Weight 

in  Inches. 

Thirteen. 

Fourteen. 

Fifteen. 

Sixteen. 

Seven- 
teen. 

Eighteen. 

Ninet 

een. 

71 

149 

129 

15( 

)          142.6 

70 

136 

144 

147 

151 

13 

7          143.0 

69 

129 

142 

132 

138 

144 

14< 

)          139.4 

68 

131 

126 

331 

142 

14 

1          134.8 

67 

123 

120 

125 

132 

129 

13 

i          128.0 

66 

119 

117 

122 

126 

126 

13( 

)          123.3 

65 

.  107 

117 

115 

120 

127 

12 

I          118.0 

64 

Ill 

112 

115 

115 

116 

115 

121 

)          115.0 

63 

103 

108 

108 

110 

115 

117 

11 

1          111.1 

62 

96 

101. 

104 

106 

109 

111 

11 

3          105.7 

61 

96 

98 

99 

101 

106 

102 

10 

3          103.0 

60 

90 

93 

92 

96 

101 

109 

97  0 

87 

89 

91 

93 

93 

91 

90.7 

58 

86 

86 

87 

88 

94 

82.2 

57 

82 

83 

83 

80 

83.5 

56 

78 

80 

78 

87 

si 

80.8 

75 

76 

77 

76 

76 

76.0 

54 

74 

74 

74 

67 

72.2 

72 

69 

70.5 

52 

73 

70 

67 

70.0 

51 

62 

62.0 

1  Roberts,  The  Physical  Development  and  Proportions  of  the  Human  Body.     2  Street. 
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Starting  with  an  average  height  of  fifty-five  inches  at  thirteen  years*, 
these  figures  show  an  increase  of  one  inch  during  the  first  year,  of  three 
inches  during  the  second  year,  of  four  inches  during  the  third  year,  and  of 
one  inch  each  during  the  fourth  and  the  fifth  year,  whilst  from  nineteen  to 
twenty  there  is  scarcely  any  increase  in  stature.  From  Mr.  Roberts's  table 
the  increase  for  each  year  from  thirteen  to  sixteen  is  over  two  inches,  being 
greatest  during  the  sixteenth  year  ;  during  the  seventeenth  year  it  is  about 
one  and  one-half  inches  (1.53) ;  from  seventeen  to  eighteen  it  is  about  one 
and  three-fourths  inches,  dropping  during  the  next  year  to  less  than  one 
inch  (0.68),  and  during  the  year  from  nineteen  to  twenty  to  less  than  one- 
half  inch  (0.43). 

TABLE 
■  Showing  the  Average  Proportion  and  Growth  of  the  Human  Body  from  Birth  to  Maturity.1 


Age  Last  Birth- 
day. 

Average  Proportions 
or  the  Body  (Males). 

Annual  Kate  op 
Growth. 

Eatio  op  Increase. 
Height  =  Unity. 

Height, 
Inches. 

Chest- 
Girth, 
Inches. 

Weight, 
founds. 

Height, 
Inches. 

Chest- 
Girth, 
Inches. 

Weight, 
Pounds. 

Height, 
Inches. 

Chest- 
Girth, 
Inches. 

Weight, 
Pounds, 

Birth 

1  year        .    .    . 

2  yeai's  .... 

3  "      .    .    .    . 

4  "      .    .    .    . 

5  "      ... 

6  "      .    .    .    . 

7  "     .   .   .    . 

8  "      .    .    .    . 

9  "      ... 

10  "      .    .    .    . 

11  "      .    .    .   . 

12  "      .    .    .    . 

13  "      . 

14  "      .    .    .   . 

15  "      .    .    .    . 

16  "      .    .    .    . 

17  "      .    . 

18  "         .    .    . 

19  "      .    .    .    . 

20  "      . 

21  "         .    .    . 

19.34 
28.50 
31.60 
35.00 
38.45 
41.15 
43  18 
45.15 
46.92 
49.52 
51.52 
52.87 
54.45 
56.56 
58.55 
60.77 
63.42 
64.95 
65.69 
66.37 
66.80 
66.80 

13.25 

21.26 
21.68 
22.25 
22.66 
23.27 
23.77 
24.33 
24.81 
26.30 
28.18 
29.70 
31.19 
32.80 
34.03 
34.76 
35.13 
35.42 

7.55 

3l!l0 

37.71 

40.67 

44.00 

47.15 

51.20 

55.50 

60.15 

64.52 

71.00 

79.57 

91.43 

107.86 

118.08 

127.25 

131.48 

135.28 

135.03 

9.16 

3.10 

3.40 

3.45 

2.70 

2.03 

1.97 

1.77 

2.60 

2.00 

1.35 

1.58 

2.11 

2.00 

2.21 

2.65. 

1.53 

1.74 

0.68 

0.43 

0  42 
0.57 
0.41 
0.61 
0.50 
0.56 
0.48 
1.49 
1.88 
1.52 
1.49 
1.71 
1.23 
0.73 
0.37 
0.29 

'2.96 
3.33 
3.15 
4.14 
4.21 
4.65 
4.37 
5.48 
8.57 
11.86 
16.43 
10.22 
9.17 
4.23 
3.80 

0.20 
0.28 
0.31 
6.24 
0.25 
0.41 
0.30 
0.70 
0.94 
0.68 
0.56 
1.10 
0.70 
0.10 
0.08 

1.45 
1.70 
1.80 
1.60 
2.10 
3.44 
2.76 
2.60 
.4.28 
5.36 
6.20 
6.67 
5.27 
6.22 
0.90 

According  to  Dr.  Bowditch's  tables  there  is  an  increase  in  height  from 
the  thirteenth  to  the  fourteenth  year  of  over  two  inches,  from  the  four- 
teenth to  the  fifteenth  of  over  two  inches,  from  the  fifteenth  to  the  sixteenth 
of  over  two  and  a  half  inches,  from  the  sixteenth  to  the  seventeenth  of 
nearly  one  inch,  and  from  the  seventeenth  to  the  eighteenth  of  a  little  over 
one-half  inch,  among  the  non-laboring  classes,  these  figures  being  slightly 
less  among  the  laboring  class. 


Roberts,  op.  cit. 
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TABLE 

Showing  Average  Heights  and  Weights  of  Boston  School-Boys,  irrespective  of  Nationality.1 


Occupation 

of  Parents 

Non-Laboking. 

Age  Last  Birthday, 

No.  of  Ob- 

Height, 

Weight, 

No.  of  Ob- 

Height, 

Weight, 

servations. 

Inches. 

Pounds. 

servations. 

Inches. 

Pounds. 

135 

41.64 

41.21 

694 

41.57 

41.00 

6      "      

243 

44.11 

45.50 

1007 

43.74 

45.06 

7      "      

294 

46.23 

49.77 

1133 

45.61 

48.93 

8     "      

295 

48.08 

54.64 

1161 

47.67 

53.67 

9     " 

272 

50.03 

59.89 

1097 

49.73 

59.22 

10     "      

262 

52  12 

66.31 

1023 

51.55 

64.89 

11      "      

284 

53.84 

71.81 

956 

53.17 

69.67 

12      " 

277 

55.92 

80.38 

899 

54.84 

75.88 

277 

58.13 

88.59 

800 

56.89 

83.40 

14     "      

265 

60.52 

96.54 

582 

59.31 

93.67 

15     "• 

231 

62.68 

108.81 

365 

61.90 

104.88 

j  16     "      

169 

65.23 

122.48 

162 

64.65 

119.03 

17      "      

97 

66.17 

128.23 

77 

65.75 

125.28 

18     "          

46 

66.69 

132.00 

28 

66.35 

131.60 

We  have  had  some  interesting  studies  made  by  Dr.  A.  A.  Eshner  at 
the  Philadelphia  Hospital,  which  are  shown  in  the  following  table : 


• '                   Name. 

k     * 

Age. 

Height. 

Weight. 

Expansion. 

CM... 

19  days. 

22}  inches. 

8* 

pounds. 

$    inch. 

L.  H.     .       . 

101     » 

25J      " 

14} 

ii 

1}    inches. 

.  C.  H.     ... 

61     " 

23}       " 

10 

"         1    ounce. 

£    inch. 

M.  L.    . 

126     " 

25}       " 

15 

"        11    ounces. 

*      " 

M.  B.    . 

183    " 

25*      " 

14 

"         1    ounce. 

t       " 

A.  O'B. 

308     " 

25        " 

15 

"         2    ounces. 

$      " 

L.  G.     . 

199     " 

27}      " 

17 

6        " 

1         " 

H.  P.     . 

162     " 

26}       " 

17 

"         3        " 

2.         " 
4 

O'B.  .   . 

11     " 

18$      " 

4 

"       12       " 

A    " 

J.   .   .   . 

22    " 

21}      «' 

9 

c( 

i     " 

A.  C.     . 

9     " 

21 

6 

"        13        " 

I     " 

G.N.     . 

8     " 

20$      " 

7 

«          4*      •' 

1     " 

A.  E.     . 

34     " 

20        " 

7 

"        12        " 

tV     " 

O'H.  .    . 

16     " 

21}      " 

8 

8*      " 

A    " 

J.  C.  .   . 

33     " 

21}      " 

6 

'■ 

A    " 

w.    .  . 

35     " 

21        " 

7 

"         8*      " 

TIT 

W.  M.  . 

51     » 

26        " 

16 

u        4       " 

§         " 

M.  C.    . 

319     " 

29}       " 

19 

u        4       (i 

4     " 

F.  .   .   . 

238     " 

26}      " 

17 

"          6 

4 

G.  M.    . 

205    " 

25*      " 

11 

"         3 

t      " 

E.  .    .    . 

242    " 

28        " 

14 

ii         3 

I      " 

M.  E.    . 

65     " 

23}      " 

10* 

u 

V 

K.  .   .    . 

270    " 

28        " 

18* 

a 

4 

V.  B.     . 

175    " 

24}       " 

11 

a           7         II 

I      " 

C.  E.     . 

585     " 

27 

10 

4       ii 

1      " 

L.C.     . 

90     " 

20  *       " 

5 

13,}      " 

I      " 

These  measurements  represent  but  a  small  number  of  children,  and 
they  should  be  carried  out  to  a  greater  extent.  The  expansion  noted  is,  of 
tourse,  the  ordinary  expansion  of  breathing,  and  not  force-respiration. 


1  Bowditch. 
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From  these  tables  it  is  evident  that  the  period  in  a  boy's  life  between 
the  sixteenth  and  the  seventeenth  year  is  one  of  great  importance,  during 
which  no  great  strain  should  be  thrown  upon  his  developing  constitution, 
and  that  feats  of  strength  or  physical  endurance  should  not  be  undertaken 
until  this  period  is  safely  passed. 

With  his  entrance  to  college  the  youth  has  an  opportunity  of  laying  the 
foundation  of  his  physical  development  in  a  use  which  will  serve  him, 
with  proper  care,  through  his  future  life.  As  a  rule,  this  is  what  the 
average  American  student  requires,  for  Prof.  Elliott,  of  Harvard,  said  of 
the  majority  entering  that  institution  that  they  had  "undeveloped  muscles, 
a  bad  carriage,  an  impaired  digestion,  without  skill  in  out-door  games,  and 
unable  to  ride,  row,  swim,  or  shoot ;"  and  what  is  true  of  Harvard  applies 
with  greater  force  to  many  other  American  colleges.  With  the  present  sys- 
tems of  physical  culture  in  operation  in  all  the  important  Eastern  colleges, 
the  freshman  on  entrance  is  examined  as  to  his  physical  condition  and 
advised  what  forms  of  exercise  he  requires,  and  is  re-examined  from  time 
to  time  to  ascertain  his  progress  and  advised  as  to  his  subsequent  course. 

The  systems  of  physical  education  at  present  employed  in  Harvard,  the 
University  of  Pennsylvania,  and  other  American  colleges,  and  copied  after 
those  long  in  use  in  Oxford,  are  approximately  as  follows.  Each  student 
upon  his  entrance  to  college  is  stripped,  and  measurements  are  taken  of  his 
height,  weight,  circumference  and  diameter  of  chest,  legs,  thighs,  arms,  and 
forearms,  which  are  recorded  in  some  convenient  form  (centimetres  or 
inches).  These  together  are  taken  approximately  as  an  indication  of  his 
development :  it  shows  the  amount  of  working  material,  but  not  its  actual 
working  value.  These  are  followed  by  a  series  of  tests  to  ascertain  the 
total  available  strength ;  by  means  of  the  spirometer,  the  horizontal  bar, 
and  the  lifting  machine,  the  strength  and  capacity  of  the  lungs,  and  the 
relative  strength  of  the  arms  and  chest,  back,  legs,  and  thighs,  abdominal 
muscles,  and  forearms,  are  all  estimated.  These  are  recorded  in  the  same 
form  as  the  first,  and,  representing  the  development  and  available  strength, 
readily  admit  of  comparison.  To  these  are  finally  added  the  personal  and 
the  family  history  of  the  individual. 

The  chart  employed  to  record  the  measurements,  etc.,  is  as  follows : 

PERSONAL  AND  FAMILY  HISTORY. 

Be  sure  to  answer  every  question;  say  "yes,"  "no,"  or  "I  don't  know,"  whenever 
possible. 
Name, 

Class  and  department,  or  occupation, 
ASe>  Birthplace, 

Nationality  of 

Father, 

Mother, 

Paternal  grandfather, 

Paternal  grandmother, 

Maternal  grandfather, 

Maternal  grandmother, 
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Occupation  of  father, 

If  parents  are  dead,  of  what  did  they  die  ? 

Which  of  your  parents  do  you  most  resemble  ? 

Is  there  any  hereditary  disease  in  your  family  ? 

Is  your  general  health  good  ? 

Have  you  always  had  good  health  ? 

Have  you  ever  had  any  of  the  following  diseases  ? 


Asthma, 

Shortness  of  Breath, 

Bronchitis, 

Spitting  of  Blood, 

Pleurisy, 

Pneumonia, 

Palpitation  of  the  Heart, 

Bright's  Disease, 


Dyspepsia, 

Habitual  Constipation, 

Varicose  Veins, 

Piles, 

Liver  Complaint, 

Jaundice, 

Chronic  Diarrhoea, 

Dysentery. 


Rheumatism, 

Neuralgia, 

Sleeplessness, 

Headaches, 

Paralysis, 

Dizziness, 

Pits, 

Rupture, 

Have  you  ever  had  any  injury  or  undergone  any  surgical  operation  ? 
What  have  been  your  favorite  exercises  ? 
How  much  time  have  you  devoted  to  them  daily  ? 
How  much  time  do  you  spend  in  the  open  air  daily  ? 
How  many  hours  do  you  sleep  daily  ? 

How  much  time  do  you  spend  in  study  outside  of  the  college  ? 
To  what  extent  do  you  use  tobacco  ? 
To  what  extent  do  you  use  alcoholic  or  malt  beverages  ? 

Examination  of  Mr. 
Class. 


l. 

2. 

3. 

4. 

Date 



'      Chest,  full*      





Ca 

Ex 

St.r 

Di, 

Vh 
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a  means  above  and  b  means  below  the  average 
according  to  age. 

Condition. 

Develop- 
ment. 

Strength. 

First  Examination. 

Average. 

Second  Examination. 

Average. 

Third  Examination. 

Average. 

Fourth  Examination. 

Average. 

Improvement. 

Note. — Development — The  sum  of  the  nine  girths  marked  *. 
Strength— The  sum  of  the  seven  tests  marked  t. 

Condition— The  difference  between  development  and  strength  ;  if  in  favor  of  the  former  it 
is  minus  (— ),  and  if  in  favor  of  the  latter  it  is  plus  (+). 

With  such  data  before  him,  the  medical  examiner  is  in  a  position  to 
advise  the  student  upon  several  matters  of  the  greatest  importance.  He 
can  limit  or  altogether  interdict  exercise,  he  can  prescribe  parallel  and 
upright  bars  for  a  rachitic  chest,  he  can  suggest  the  rowing-machine  or 
exercise  upon  the  river  for  the  student  with  weak  legs,  he  can  advise  the 
corpulent  individual  with  flabby  muscles  to  become  more  active,  and  he  can 
diagnose  and  prescribe  for  inherited  tendencies  and  latent  diatheses  with  a 
scientific  thoroughness  based  upon  a  careful  examination  and  an  exact 
knowledge  of  the  individual  which  few  practitioners  enjoy.  These  phys- 
ical examinations  are  repeated  once  or  twice  during  the  year,  and  the  results 
carefully  noted  and  compared. 

Dr.  Sargent  recently,  in  describing  the  system  of  physical  education  in 
use  at  the  Hemenway  Gymnasia  at  Harvard,  said,1 —  j 

"Every  student  who  enters  the  University  is  entitled  to  an  examination; 
and  eighty-seven  per  cent,  of  the  whole  number  avail  themselves  of  this 
privilege. 

"As  soon  as  the  student  presents  himself  at  the  director's  office  (which 
is  done  by  application  and  appointment),  he  is  given  a  history  blank,  which 
he  fills  out,  giving  his  birthplace,  nativity  of  parents,  occupation  of  father, 
resemblance  to  parents,  natural  heritage,  general  state  of  health,  and  a  list 
of  the  diseases  he  has  had,  all  of  which  information  is  absolutely  necessary 
in  order  for  the  examiner  to  put  a  correct  interpretation  upon  the  observa- 
tions to  follow.  The  student  is  then  asked  to  make  certain  tests  of  the 
muscular  strength  of  the  different  parts  of  his  body,  and  to  try  the  capacity 
of  his  lungs. 

"He  then  passes  into  the  measuring-room,  and  has  his  weight,  height,! 


Physical  Training  Conference,  18S9,  p.  Go. 


PHYSICAL,   DEVELOPMENT.  289 

chest-girth,  and  fifty  other  items  taken.  His  heart  and  lungs  are  then 
examined  before  and  after  exercise,  and  a  careful  record  made  of  the  con- 
dition of  the  skin,  muscles,  spine,  etc.,  which  the  tape-measure  *  fails  to 
give. 

"  All  the  items  taken  are  then  plotted  on  a  chai't,  made  from  several 
thousand  measurements,  and  the  examiner  is  thus  able  to  know  the  relative 
standing  of  this  individual  as  compared  with  others  for  every  dimension 
taken,  also  his  deviation  from  symmetry,  and  the  parts  which  are  in  special 
need  of  development. 

"  To  confirm  the  plotting  of  the  chart,  and  to  awaken  in  the  young  man 
a  genuine  interest  in  his  physique,  a  photograph  of  each  student  desiring  it 
is  taken  in  three  positions,  and  preserved  for  comparison  with  those  to  be 
taken  of  him  later. 

"  From  the  data  thus  procured  a  special  order  of  appropriate  exercises 
is  made  out  for  this  student,  with  specifications  as  to  the  movements  and 
apparatus  he  may  best  use.  At  the  present  time  this  special  order  consists 
for  most  students  of  au  illustrated  hand-book,  in  which  the  apparatus,  the 
weights  for  it,  and  the  times  to  use  it  are  carefully  prescribed,  together  with 
such  suggestions  as  to  exercise,  diet,  sleep,  bathing,  clothing,  etc.,  as  will 
best  meet  the  needs  of  the  individual  under  consideration. 

"  Now,  I  think  it  will  be  admitted  by  all  thoughtful  persons  that  one- 
half  the  battle  for  mental  education  has  been  won  when  you  arouse  in  a 
boy  a  genuine  love  for  learning.  So  one-half  the  struggle  for  physical 
training  has  been  won  when  he  can  be  induced  to  take  a  genuine  interest  in 
his  bodily  condition, — to  want  to  remedy  his  defects,  and  to  pride  himself 
on  the  purity  of  his  skin,  the  firmness  of  his  muscles,  and  the  uprightness 
of  his  figure. 

"  Whether  the  young  man  chooses  afterwards  to  use  the  gymnasium,  to 
run,  to  row,  to  play  ball,  or  to  saw  wood,  for  the  purpose  of  improving  his 
physical  condition,  matters  little,  provided  he  accomplishes  that  object. 

"  The  modern  gymnasium,  however,  offers  facilities  for  building  up  the 
body  that  are  not  excelled  by  any  other  system  of  exercise.  The  introduc- 
tion of  the  new  developing  appliances  has  opened  up  the  possibility  of  the 
gymnasium  to  thousands  to  whom  it  was  formerly  an  institution  of  doubtful 
value.  The  student  is  no  longer  compelled  to  compete  with  others  in  the 
performance  of  feats  that  are  distasteful  to  him.  He  can  now  compete  with 
himself—  that  is,  with  his  own  physical  condition— from  week  to  week,  and 
from  month  to  month.  If  he  is  not  strong  enough  to  lift  his  own  weight, 
the  apparatus  can  be  adjusted  to  a  weight  he  can  lift.  If  he  is  weak  in  the 
chest  or  the  back,  he  can  spend  his  time  and  energy  in  strengthening  those 
parts  without  fear  of  strain  or  injury. 

"  In  fact,  he  can  work  for  an  hour,  going  from  one  piece  of  apparatus 

to  another,  keeping  always  within  the  circuit  of  his  capacity,  and  adding 

slowly  and  surely  to  his  general  strength  and  powers  of  endurance.     If  the 

heart  is  weak,  the  lung-capacity  small,  the  liver  sluggish,  the  circulation 

Vol.  IV.— 19 
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feeble  or  the  nervous  system  impaired,  etc.,  special  forms  of  exercise  can  be 
prescribed  to  meet  these  conditions. 

"Gentle  runnino-  is  usually  advised  as  a  constitutional  exercise  for  all 
those  who  can  take  it.  This  is  usually  severe  enough  to  start  the  per- 
spiration and  make  a  bath  of  some  kind  desirable.  A  tepid  sponge-  or 
shower-bath  is  generally  advised;  and,  in  my  opinion,  the  bath  which 
regularly  follows  the  exercise  at  the  gymnasium,  and  the  habit  of  bathing 
established  thereby,  are  almost  as  valuable  as  the  exercise  itself. 

"  After  a  period  of  six  months  or  more,  the  student  returns  again  to  the 
director's  office,  and  has  another  examination,  in  order  to  ascertain  what 
improvement  he  has  made,  and  to  receive  any  new  suggestions. 

"  This,  in  brief,  is  the  educational  part  of  the  system  of  physical  training 
carried  on  at  the  Hemenway  Gymnasium." 

From  the  accumulated  results  thus  obtained  a  greater  symmetrical  de- 
velopment of  all  the  parts  is  shown,  and  under  this  system  not  only  are 
greater  feats  accomplished,  but  they  are  performed  with  greater  ease  and 
safety. 

This  is  well  exhibited  in  the  tables1  made  out  in  Harvard  and  repre- 
senting the  increase  in  eight  years.  Whereas  675.2  was  the  highest  num- 
ber of  points,  according  to  the  standard  of  the  director  of  the  Hemenway 
Gymnasium,  gained  by  any  man  in  college  in  1879-80,  and  632.2  was  the 
average  of  the  ten  strongest  men  in  the  college  in  that  year,  in  1887  there 
were  out  of  1077  students  attending  college,  824  of  whom  were  examined, 
94  men  with  a  strength  above  675.2,  145  with  a  strength  above  632.2,  and 
the  men  with  a  strength  above  mean  (of  400  points)  reached  the  high  num- 
ber of  609.  In  the  same  report  there  were  on  record  the  "  names  of  two 
hundred  and  forty-five  students  whose  test  of  general  strength  (of  arms, 
chest,  back,  legs,  lungs,  etc.)  surpasses  the  test  of  the  strongest  man  in 
1880." 

TRAINING. 

The  general  principles  involved  in  training  are  often  poorly  understood, 
even  by  trainers  themselves. 

As  Dr.  Parkes  has  expressed  it,  "  training  is  simply  another  word  for 
healthy  and  vigorous  living,"  a  condition  which  can  be  attained  only  by 
the  strictest  adherence  to  a  system  of  diet,  the  employment  of  regular  and 
systematic  exercise,  and  the  most  scrupulous  attention  to  the  minutiae  of 
general  and  personal  hygiene.  By  attention  to  these  the  body  is  brought 
into  a  perfect  condition  of  health,  with  enlarged  and  strengthened  muscular 
action,  improved  circulation,  and  increased  breathing-power. 

The  most  important  consideration  is  time.  When  we  consider  the  in- 
creased force  of  the  heart,  acting  rapidly  upon  a  lai-ge  volume  of  blood,  the 
enlarged  calibre  of  the  vessels,  the  expansion  of  the  chest  and  of  the  lungs 
themselves,  and  the  increased  bulk  and  tone  of  the  muscular  system,  volun- 

1  Report  upon  Athletics,  Harvard  College,  1888,  p.  36. 
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tary  and  involuntary,  it  becomes  obvious  that  a  long  time  is  demanded  to 
accomplish  these  results. 

It  is  needless  here  to  dwell  upon  the  necessity  for  general  exercise  of 
the  whole  body,  or  to  point  out  that  the  exercises  should  not  be  limited  to 
the  particular  forms  of  muscular  movement  to  be  finally  performed  :  suffice 
it  to  say  that  the  work  should  be  alternated,  and  that  long  intervals  of  rest 
should  succeed  periods  of  activity. 

In  regard  to  the  diet  to  be  employed  in  training,  many  of  the  old  ideas 
and  rules  have  of  late  years  been  much  modified. 

From  what  has  been  already  stated  under  calorification,  the  work  per- 
formed by  the  body  demands  a  constant  renewal  of  fuel,  and  it  remains 
to  discuss  what  is  best  suited  to  supply  the  most  effective  force-value. 

All  foods  may  be  conveniently  divided  into  four  classes, — albumens,  fats, 
starches  and  sugars,  and  inorganic  constituents, — the  type,  force-value, 
composition,  and  chief  constituents  of  which  are  well  exhibited  in  the  fol- 
lowing table,  quoted  from  Ralfe  :l 


Class. 

Type. 

Force-Value 
of  Fifteen 

Grains  in  the 
Dky  State. 

Composition. 

Chief  Constituents  of 
Articles  of  Diet. 

i.  Albumens. 

White  of  egg. 

13,851   foot- 
pounds. 

"ts"iij^is"2s- 

Flesh  (myosin),  bread 
(gluten),  cheese  (ca- 
sein). 

ii.  Fate. 

Butter. 

27,716  foot- 
pounds. 

"•J^IM^S- 

Fat  or  meat,  milk,  but- 
ter. 

iii.  Starches, 
sugars. 

Starch,  grape- 
sugar. 

11,720  foot- 
pounds. 

C6^10O5- 

Potatoes  (sago),  honey, 
cane  -  sugar,  grape- 
sugar  in  beer  or  wine. 

iv.  Inorganic 
constituents. 

Water. 

Not  known. 

H20. 

Common  salt  (chloride 
of  sodium),  bone-earth 
(phosphate  of  lime) 
in  milk,  bread,  and 
meat,  alkaline  salts  in 
meat  and  vegetables. 

Liebig's  classification  into  "tissue-making  and  heat-producing  foods  is 
excellent :  there  is,  however,  no  distinct  line  of  demarcation  between  them, 
for,  although  some  foods  are  especially  heat-producers,  all  tissue  in  its  com- 
bustion produces  heat,  and  heat-making  substances,  like  inorganic  substances 
and  carbo-hydrates,  make  tissue  as  well  as  albuminous  ones. 

Of  the  most  important  chemical  elements  entering  into  the  composition 
of  the  food,  carbon  aud  nitrogen,  it  is  significant  that  nitrogen  is  contained 
only  in  albuminous  foods,  and  further,  as  this  element  is  present  in  every 
tissue  which  exhibits  energy,  the  food  which  contains  it  must  be  considered 


1  Op.  cit,  p.  55,  Exercise  and  Training. 
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as  essential.  Taken  exclusively,  however,  albuminous  foods  are  highly  un- 
economical. It  is  estimated  that,  in  a  state  of  health,  one  grain  of  nitrogen 
is  excreted  for  every  fifteen  grains  of  carbon. 

"  If  a  man  should  confine  himself  to  vegetable  food, — say  bread,  for 

example, for  every  grain  of  nitrogen  that  he  ate  he  would  take  in  not  only 

fifteen  grains  of  carbon  that  are  necessary,  but  fifteen  grains  too  much ;  in 
eating  meat  alone,  while  he  obtains  the  one  grain  of  nitrogen,  he  gets  only 
about  three  grains  of  carbon, — twelve  grains  too  little.  He  must  eat, 
therefore,  nearly  five  times  as  much  meat  as  is  necessary,  so  far  as  the 
amount  of  nitrogen  is  concerned,  in  order  to  get  the  fifteen  grains  of  carbon, 
and  in  so  doing  he  loads  his  system  with  five  times  too  much  nitrogen.  In 
eating  bread  you  get  twice  as  much  carbon  as  is  needed,  and  in  eating  meat 
four  times  too  little.  In  diminishing  the  amount  of  bread  you  get  too  little 
nitrogen,  and  in  increasing  the  amount  of  meat  too  much.  If,  however, 
the  bread  and  meat  are  taken  together  in  proper  proportions,  we  will  get, 
according  to  the  above  calculation,  the  ratio  of  sixteen  of  carbon  to  one  of 
nitrogen  in  the  excretions,  which  differs  but  little  from  that  actually  found, 
one  to  fifteen,  and  which  can  be  accounted  for  by  remembering  that  the  food 
of  man  consists  not  only  of  bread  and  meat,  but  of  other  substances  con- 
taining carbon  and  nitrogen."  1  Or,  as  Prof.  Huxley  has  aptly  said,2  "  a 
man  confined  to  a  purely  albuminous  diet  must  eat  a  prodigious  quantity 
of  it ;  this  not  only  involves  a  great  amount  of  physiological  labor  in  com- 
minuting the  food,  and  a  great  expenditure  of  power  and  time  in  dissolving 
and  absorbing  it,  but  throws  a  great  quantity  of  wholly  profitless  labor  on 
those  organs  which  have  to  get  rid  of  the  nitrogenous  matter,  of  which 
three-fourths  is  superfluous." 

Carbon  is  the  essential  element  of  force,  and  the  fatty  principles  of 
food  yield  in  their  combustion  double  the  force-value  of  au  equal  quantity 
of  albumen  or  starch,  for  the  carbon  is  stored  up  in  fat  to  the  amount  of 
eighty  per  cent.,  while  in  albuminous  matter  and  starch  there  are  but  fifty- 
three  per  cent,  and  forty  per  cent,  respectively.  The  carbon  thus  stored  up 
in  the  fat  of  the  body  also  possesses  this  advautage,  that  it  is  always  ready 
for  immediate  use.  On  the  one  hand,  man  cannot  live  in  good  health  with- 
out fat,  and,  on  the  other  hand,  he  can  live  but  a  short  time  upon  fat  alone. 
The  physiological  effect  of  a  carbo-hydrate  diet — converted  starch  and  sugar 
—does  not  differ  essentially  from  that  of  a  fatty  diet,  except  that  the  com- 
ponents of  the  former  are  more  readily  oxidized,  seventeen  parts  of  sugar 
being  equivalent  to  ten  parts  of  fat,  and  that  in  some  occult  manner  they 
play  an  important  part  in  promoting  nutrition. 

The  importance  of  the  inorganic  constituents — water,  sodium  chloride, 
phosphate  of  lime,  and  the  alkaloid  salts  of  sodium  and  potassium— is  so 
well  understood  that  it  is  only  necessary  here  to  refer  to  them. 


1  Chapman,  Treatise  on  Human  Physiology,  p.  39. 
'  Lessons  in  Elementary  Physiology. 
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Variety  and  Quantity  of  Food.— The  anatomical  construction  of 
the  alimentary  tract  (especially  the  diminished  posterior  molars  and  the 
modified  canal  midway  between  that  of  the  herbivora  and  that  of  the  ear- 
nivora)  and  the  analysis  of  the  excreta  indicate,  what  experience  proves 
that  a  mixed  diet  best  meets  the  requirements  of  man. 

The  quantity  of  food  that  a  man  should  eat  to  live  is  very  different 
from  what  he  can  eat  and  live.  In  this  connection  it  may  be  mentioned 
that,  according  to  Sir  Edward  Parry,  a  young  Esquimau  is  said  to  have 
eaten  thirty-five  pounds  of  food  in  twenty-four  hours ;  and  "  Captain  Coch- 
rane, on  the  authority  of  the  Russian  admiral  Saritcheff,  tells  how  one  of 
the  Yakuts  consumed  the  hind  quarter  of  a  large  ox  in  twenty-four  hours, 
together  with  twenty  pounds  of  fat  and  a  proportionate  quantity  of  melted 
butter.  As  the  man  had  already  gorged  himself  in  this  disgusting  fashion, 
it  hardly  seemed  possible  that  he  would  be  able  to  consume  any  more ;  but 
the  worthy  Russian  admiral,  to  test  him,  gave  the  savage  a  thick  porridge 
of  rice  boiled  with  three  pounds  of  butter,  weighing  together  twenty-eight 
pounds.  The  glutton  sat  down  to  this  abundant  banquet,  although  he  had 
just  partaken  of  breakfast,  and,  without  stirring  from  the  spot,  or  showing 
any  sign  of  inconvenience,  got  through  the  whole." 

On  the  other  hand,  Cornaro  is  reported  to  have  lived  for  forty-eight 
years  on  only  twelve  ounces  of  vegetable  matter  and  fourteen  ounces  of 
light  wine  daily ;  and  Thomas  Wood  for  eighteen  years  lived  on  a  daily 
allowance  of  sixteeii  ounces  of  flour  made  into  a  pudding  with  water. 

These  represent  the  extremes,  and  it  remains  to  estimate  the  amount  of 
food  required  by  the  average  man  in  twenty-four  hours. 

From  the  estimates  of  Prof.  Dalton,  "  the  entire  quantity  of  food  re- 
quired during  twenty-four  hours  by  a  man  in  full  health  and  taking  free 
exercise  in  the  open  air  is  as  follows  : 

Meat 453  grammes  (16  ounces) 

Bread 540         "         (19      "      ) 

Butter  or  fat 100         •'        (3£      "     ) 

"Water 1530         "        (52      "     ) 

"  That  is  to  say,  rather  less  than  two  and  a  half  pounds  of  solid  food 
and  rather  more  than  three  pints  of  liquid."  So  there  must  be  added  from 
time  to  time  fresh  vegetables,  fruit,  milk,  tea,  coffee,  and  sugar,  to  contribute 
variety  and  maintain  health. 

From  the  exact  data  furnished  by  modern  physiological  research  elabo- 
rate dietaries  have  been  constructed,  exhibiting  the  amount  and  variety  of 
food  required  for  youths  in  training ;  but  such  tables  for  physical  use  are 
unnecessary,  and  Dr.  J.  William  White  has  expressed  the  whole  subject 
"in  a  nutshell"  in  his  admirable  article  on  "Exercise  and  Athletics."1 


1  A  Physician's  View  of  Exercise  and  Athletics,  Lippincott's  Magazine,  June,  1887, 
1024. 
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"  The  diet "  he  says,  "  should  be  plain  and  sensible,  and  should  not  contain 
an  excess 'of  either 'animal  or  vegetable  food.  An  ordinary  farm-house 
table,  with  its  mid-day  dinner  and  early  tea,  will  rarely  (with  the  exception 
of  coffee,  hot  cakes,  pastry,  and  fried  meats)  offer  anything  which  should 
be  excluded  from  rational  training  diet  as  it  is  at  present  understood." 

The  amount  of  fluid  required  in  twenty-four  hours  in  training  is  about 
five  pints  in  winter  and  six  pints  in  summer,  a  considerable  portion  of 
which  (about  one  and  three-fourths  pints)  will  be  contained  in  the  food 
taken.  Water  should  not  be  drunk  shortly  before  taking  exercise,  or  large 
quantities  during  or  immediately  after  meals ;  nor  should  a  dry,  parched 
condition  of  the  mouth  and  throat  be  mistaken  for  genuine  thirst.  This 
should  be  first  relieved  by  rinsing  the  mouth  and  holding  water  in  it  for  a 
short  time,  and  then  the  actual  need  for  fluid  in  the  system  may  be  supplied 
by  frequent  small  draughts  at  short  intervals.  During  training,  tobacco, 
and  especially  cigarettes,  being  a  depressant  upon  the  heart,  should  be  posi- 
tively forbidden. 

■  Alcohol,  if  allowed  at  all,  should  be  used  in  the  greatest  moderation, 
and  be  limited  to  light  table  ales,  light  beer,  or  red  wine.  The  reaction 
from  the  great  restrictions  of  the  past  has  led  to  too  great  laxity  in  the  use 
of  alcoholic  beverages  during  training. 

As  pointed  out  by  Dr.  Parkes,  "  a  small  quantity  of  alcohol  does  not 
seem  to  produce  much  effect,  but  more  than  two  fluidounces  manifestly 
lessens  the  power  of  sustained  and  strong  muscular  work.  In  the  case  of 
a  man  on  whom  I  experimented,  four  fluidounces  of  brandy  (=  1.8  fluid- 
ounces  of  absolute  alcohol)  did  not  apparently  affect  labor,  though  I  cannot 
affirm  it  did  not  do  so ;  but  four  ounces  more,  given  after  four  hours,  when 
there  must  have  been  some  elimination,  lessened  muscular  force ;  and  a 
third  four  ounces,  given  four  hours  afterwards,  entirely  destroyed  the  power 
of  work.  The  reason  was  twofold.  There  was,  in  the  first  place,  narcosis, 
blunting  of  the  nervous  system, — the  will  did  not  properly  send  its  com- 
mands to  the  muscles,  or  the  muscles  did  not  respond  to  the  will ;  and,  sec- 
ondly, the  action  of  the  heart  was  too  much  increased,  and  induced  palpita- 
tion and  breathlessness,  which  put  a  stop  to  labor.  The  inferences  were 
that  any  amount  of  alcohol,  though  it  did  not  produce  narcosis,  would  act 
injuriously  by  increasing  unnecessarily  the  action  of  the  heart,  which  labor 
alone  had  sufficiently  augmented.  I  believe  these  experiments  are  in  accord 
with  common  experience,  which  shows  that  men  engaged  in  any  hard  labor, 
as  iron-pnddlers,  glass-blowers,  navvies  on  piece-work,  and  prize-fighters 
during  training,  do  their  work  more  easily  without  alcohol." 

Bathing. — For  its  physiologically  stimulating  effect  upon  the  nervous 
and  circulatory  systems  the  cold  bath  is  now  so  generally  adopted  that  it 
requires  simply  to  be  mentioned  in  this  connection.  If  it  be  employed 
immediately  after  the  exercise  of  the  day,  it  may  be  omitted  on  rising  or  be 
substituted  with  advantage  by  the  sponge-bath.  In  either  case  it  should  be 
followed  by  vigorous  friction  with  a  coarse  towel.    Occasionally  in  addition 


PHYSICAL   DEVELOPMENT.  295 

the  warm  bath,  with  an  abundance  of  pure  soap  should  be  employed,  tq 
cleanse  the  skin  thoroughly,  and  this  will  best  be  taken  before  retiring 
at  night.  This  will  regulate  the  action  of  the  skin,  and  diminish,  if  not 
entirely  remove,  the  necessity  for  sweating  as  formerly  employed. 

The  bowels  should  be  regulated,  and  constipation,  often  a  serious  an- 
noyance, carefully  guarded  against.  For  this  purpose  some  of  the  milder 
laxatives  and  salines  should  be  prescribed,  preferably  the  natural  mineral 
•waters. 

If  during  training  nervousness,  sleeplessness,  inattention,  loss, of  appe- 
tite, diminution  in  weight,  exhibit  a  tendency  to  "  training  off,"  a  little 
extra  attention  to  the  minutiae  of  training  will  correct  them ;  but,  if  the, 
heart  becomes  intermittent  or  irritable,  and  breathlessness  ensue,  a  physi- 
cian should  at  once  be  consulted,  to  ascertain  if  any  pathological  cause  exist. 

The  amount  of  work  daily  performed  by  a  crew  in  training  will  depend 
much  upon  the  ultimate  exertion  to  be  undertaken,  for  the  crew  that  has 
but  a  half-mile  or  mile  race  will  not  need  the  severe  training  required  for  a 
three-  or  four-mile  race.  In  the  selection  of  the  crew  attention  must  be 
paid  to  the  muscular  development  and  the  breathing-power,  particularly  to 
the  latter,  since  the  severest  strain  at  the  most  important  period  of  the 
contest  will  be  thrown  upon  the  heart  and  lungs. 

The  period  of  actual  training  includes  from  three  to  six  weeks,  and 
during  this  time  the  following  schedule  may  be  taken  as  an  example  of  a 
single  day's  work. 

Rising  at  six  in  summer  and  seven  in  winter,  the  cold  bath  is  immedi- 
ately  taken.  After  dressing  slowly,  a  brisk  walk  or  run  is  taken  about  the 
track,  to  develop  the  "  wind."  Breakfast  is  served  at  eight,  and  consists 
of  an  egg,  one  or  two  chops  or  a  piece  of  steak  and  greens,  with  bread  and 
butter  and  a  pint  of  milk.  From  breakfast  till  noon  is  occupied  with  the 
usual  college  duties,  an  hour  being  taken,  if  possible,  for  some  light  gym- 
nasium work,  the  exercises  at  this  time  being  particularly  directed  to  those 
parts  which  are  not  employed  in  the  more  important  exercise  of  the  day, 
thus  fulfilling  the  rule  already  quoted  of  exercising  all  the  muscles. 

A  light  lunch  of  cold  meat,  bread  aud  butter,  with  milk,  water,  or  tea, 
is  taken,  and  an  hour  and  a  half  or  two  hours,  later  the  principal  exercise 
of  the  day  begins.  For  the  boat  crew  this  will  consist  of  from  one  and  a 
half  to  two  and  a  half  hours  at  the  machines  or  on  the  river,  at  one-half, 
three-fourths,  or  full  speed,  or  alternating,  at  the  pleasure  of  the  trainer. 

On  returning  to  the  house  the  men  are  immediately  sponged  down  and 
rubbed  down  briskly,  after  which  a  short  rest  precedes  the  principal  meal 
of  the  day.  One  cold  bath  a  day  is  sufficient.  This  meal  or  dinner,  as 
pointed  out  before,  will  exclude  few  articles  found  upon  the  ordinary  farm- 
house dinner-table  (except  hot  cakes,  coffee,  fried  meats,  pastry,  etc.),  and 
should  be  heartily  partaken  of.  At  ten  o'clock  a  light  tea  of  crackers 
and  milk  or  thin  oatmeal  gruel  may  be  taken,  and  at  eleven  o'clock  they 
retire  for  the  night. 
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If  the  principal  exercise  of  the  day  be  taken  in  the  morning,  a  mid-day 
dinner  from  twelve  to  half-past  one  should  follow  it,  with  the  interval  of 

rest  between. 

The  results  of  systematic  exercise  engaged  in  for  only  a  limited  time 
are  remarkable,  as  evidenced  by  the  following  table,  showing  the  effect  of 
four  months  and  twelve  days'  exercise,  under  Maclaren's  system,  on  fifteeq 
youths  ranging  from  sixteen  to  nineteen  years  of  age. 


No. 

Age. 

Measurements,  et( 

Increase. 

g 

g 

1 
3 

w 

1 

s 

CEJ 

3 

'3 
W 

bo 

I 

CO 

V 
J3 
O 

CU 

O 

u 

In. 

Ft.    111. 

St.     Lb. 

In. 

In. 

In. 

In. 

Lbs. 

In. 

In. 

1 

18 

/5    n 

\5      2} 

7       8 
7       8 

29> 
30 

9} 
9* 

m 

9}/ 

1 

4 

4 

2 

19 

(5      8} 
\5      81 

9       5} 
9     11 

28 
31 J 

11 
11 

ion 
in; 

J 

54 

§4 

n 

3 

17 

f5      5J 
is     H 

9       1 
9       1 

26} 

294 

lOf 

10   I 

1 

3 

n 

4 

18 

f5      S\ 
15      84 

10       0 
10       3 

33 
35 

10J 
10} 

ion 

in/ 

i 

3 

2 

n 

5 

18 

f6      0} 

\6     n 

10  13 

11  2 

32 
34 

10} 

an 

f 

3 

2 

if 

6 

17 

(5      3} 
\5      4} 

8       1 
8       7 

31 
33 

10i 

9Jl 

ii  ; 

l 

6 

2 

n 

7 

18 

f5      5} 
U      5J 

7  13 

8  2 

26 
29 

9^ 
94 

7U 

94/ 

4 

3 

3 

i 

if 

8 

16 

f5      6| 
U      7J- 

8       3 
8       4 

284 
31 

9 
94 

841 
94/ 

4 

24 

i 

9 

17 

/5      8| 
\5      9J 

11       3 
11       3 

31 
33 

in 
in 

ion 
in/ 

1 

2 

4 

7 

10 

18 

f5    11| 
\5    H| 

11       8 
11       8 

30 
33 

iov 
io| 

1041 
ii  f 

1 

3 

4 

4 

11 

19 

f6      7* 
\6      8| 

10       2 
10       2 

33 

10} 
10} 

ion 

10|  f 

1 

n 

4 

I 

12 

18 

/5    10} 
15    HJ 

10     11 
10     11 

32 
33| 

10,} 
10} 

10   1 

11  / 

if 

n 

4 

l 

13 

19 

f5      7J 
\5      9| 

11      13 
11      13 

33 
35J 

in 
in 

12   1 
124/ 

1} 

24 

4 

4 

14 

17 

f5      6| 
16      7| 

9      13 
10       3 

29 
32 

10| 
10| 

8H 
94/ 

* 

4 

3 

4 

U 

15 

19 

/5    10} 
\5     HJ 

10       1 
10       9 

27* 
32$ 

10| 

io| 

101  1 

ioj; 

if 

8 

5} 

4 

n 

EXI 

ECISE 

FOR  G 

IRLS. 

At  the  present  time,  when  women  are  striving  to  engage  in  so  many 
of  man's  burdens  and  responsibilities,  and  are  even  desirous  of  competing 
with  him  in  the  cares  and  duties  of  professional  life,  the  subject  of  exercise 
for  girls  assumes  a  new  and  greater  importance,  and  the  physical  training 
of  girls,  the  co-education  of  the  sexes,  and  employment  for  young  women 
appeal  to  every  one  interested  in  children  and  their  development. 

During  early  childhood  boys  and  girls  are  very  much  the  same.  They 
walk,  talk,  romp  and  play,  love  and  hate,  with  an  innocent  abandon  ignorant 
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of  sex.  But  to  the  observing  the  difference  even  here  is  apparent.  The 
infant  Ulysses  breaks  the  thin  disguise  of  gown  and  sleeves,  dropping  the 
distaff  to  grasp  the  sword,  while  the  baby  Andromache,  inspired  with  the 
divine  instinct  of  motherhood,  scarcely  able  to  creep,  caresses  the  diminu- 
tive image  of  herself.  "With  the  advent  of  puberty  the  sexes  diverge. 
The  unmistakable  difference  of  face  and  feature,  form  and  limb,  denotes  a 
change  of  mind  and  matter,  and  reveals  the  demand  for  a  special  training. 
From  the  time  of  Hippocrates  woman  has  been  described  physiologically 
as  enjoying  a  tripartite  life,  the  divisions  being  marked  by  the  advent 
and  disappearance  of  the  catameuial  function.  The  lines  of  separation, 
diverging  as  childhood  recedes,  again  unite  as  old  age  approaches;  and 
Shakespeare's  description  of  senility, — 

"  Last  scene  of  all, 
That  ends  this  strange  eventful  history, 
Is  second  childishness  and  mere  ohlivion, 
Sans  teeth,  sans  eyes,  sans  taste,  sans  everything," — 

applies  alike  to  both  sexes,  and  humanity  as  a  sexless  being  passes  the  portal 
of  death.  With  the  first  and  a  portion  of  the  second  tripartite  state  of 
women  we  are  concerned. 

Until  the  age  of  nine  or  ten  is  reached,  girls,  as  a  rule,  are  allowed  to 
exercise  and  mix  on  equal  terms  with  their  brothers,  whom  they  often  excel 
both  in  spirit  and  in  skill.  From  this  time  on,  the  decrees  of  fashion  impose 
a  bondage  upon  the  movements  of  the  female,  and  the  decorous  girl  must 
abandon  her  romps  and  games  and  be  content  to  confine  herself  in  stays 
and  tight  boots  and  exercise  the  regulation  walk.  At  this  period  systematic 
physical  development  should  be  commenced.  There  should  be  in  operation  in 
every  girls'  school,  academy,  and  college  a  system  of  physical  education  similar 
to  that  employed  in  men's  colleges,  which  should  first  eradicate  any  special 
defects  and  weaknesses,  and  then  create,  develop,  and  maintain  the  symmetry 
of  parts,  gradually  increasing  the  strength  and  bodily  vigor  up  to  maturity. 
In  this  connection,  as  an  example  of  what  may  be  done,  a  rapid  sketch  of 
an  hour's  exercise,  as  given  by  Miss  Mary  E.  Allen,  director  of  the  Allen 
Gymnasium,  Boston,  may  be  cited  i1  "  Putting  each  pupil  into  an  abso- 
lutely unfettered  costume,  we  begin  the  hour  with  a  series  of  free  move- 
ments, without  apparatus,  which  exercises  certain  sets  of  muscles  from  head 
to  foot  in  regular  succession,  the  object  being  gently  to  accelerate  the  cir- 
culation and  to  limber  the  joints.  Following  this  will  come,  perhaps,  an 
exercise  on  the  breast-bars,  upright  bars  about  eighteen  inches  apart,  which 
gives  a  little  harder  work,  but  which  concerns  only  localized  parts  of  the 
body.  By  this  time  the  muscles  are  sufficiently  warmed  to  bear  more  strain, 
and  a  hard  pidl  at  the  chest-weights  exercises  from  head  to  foot,  though 
the  trunk  and  arms  get  the  main  share.  Following  this,  leg-development 
is  in  order,  and  a  jump  over  a  light  rod  which  is  displaced  if  a  trip  occurs, 


1  American  Association  for  the  Advancement  of  Physical  Education,  1890. 
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with  a  landing  upon  a  very  soft  mat,  fills  the  demand ;  by  this  time  the 
respiratory  muscles  are  ready  for  enforced  work,  and  a  set  of  deep  breathing- 
exercises  gently  and  gradually  increased  in  force,  oxygenizes  most  fully  the 
blood  as  it  flows  to  the  lungs,  strengthens  them,  and  furnishes  strong  action 
to  various  respiratory  muscles,  as  the  diaphragm,  intercostal,  and  abdominal 
muscles,  with  stimulation  to  the  organs  situated  in  juxtaposition,  as  the 
stomach,  liver,  etc.  These  breathing-movements,  of  which  I  make  large 
use,  they  being  a  prominent  feature  of  our  work,  are  taken  by  the  class 
lying  down,  and  thus  relief  is  afforded  to  the  spine  and  brain.  In  addition, 
various  other  exercises  are  given  in  the  recumbent  position,  to  strengthen 
the  back  and  lateral  muscles.  Now  a  wooden-dumb-bell  drill  gives  stronger 
all-over  work  than  the  free  movements,  and  a  run  up  the  ladders  and  round 
the  running  track  again  carries  the  work  into  the  leg  muscles,  while  the 
thorax  receives  its  share  of  gain  in  increased  respiration.  Indeed,  some 
authors  ascribe  stronger  development  to  the  thorax  by  leg  exercises  than  by 
those  of  the  arms.  A  complete  rest  is  now  in  order,  and  the  whole  class, 
donning  their  wraps  to  prevent  any  liability  to  chill,  stretch  for  a  few  min- 
utes upon  the  mats.  The  attraction  of  the  vaulting  bar  is  next  presented, 
where  the  exercise  gives  courage,  elasticity,  and  agility.  Then,  perhaps,  an 
iron-dumb-bell  drill,  adding  still  stronger  all-over  training  than  the  wooden- 
bell  drill,  is  succeeded  by  a  brisk,  lively,  competitive  game  of  bean-bags, 
which  induces  profuse  perspiration,  after  which  the  class  is  drawn  into 
marching  order  and  instruction  in  carriage  and  gait  is  given  by  a  series 
of  marching,  hopping,  and  skipping  movements,  and  the  class  is  dismissed, 
exhilarated,  buoyant,  and  hot,  to  its  refreshing  bath  and  fresh  clothes. 

"  Thus  you  notice  that  no  one  set  of  movements  is  continued  for  longer 
than  six  or  eight  minutes.  So  the  mind  is  kept  healthily  occupied  by 
diversity  of  work,  and  a  large  number  of  muscles  are  gently  exercised, 
insuring  symmetry  of  development,  and  much  more  exercise  is  accom- 
plished than  by  the  use  of  harder  movements  on  a  few  machines.  In  class 
work,  every  exercise  possible  is  performed  to  the  accompaniment  of  music, 
in  which  I  most  heartily  believe. 

"  As  the  years  increase,  the  body  demands  harder  work,  and  exercises 
above  the  floor  on  high  parallel  bars,  where  the  weight  is  held  by  hands 
over  the  head ;  low  parallels,  where  the  weight  is  suspended  or  held  by  the 
shoulders ;  travelling  rings,  where  the  weight  is  held  by  one  hand ;  climb- 
ing and  shinuing  exercises, — are  added,  according  to  development." 

In  addition  to  this,  out-door  games  should  be  a  regular  part  of  the 
curriculum,  and  swimming  should  be  regularly  taught,  not  alone  for  the 
protection  it  affords,  but  also  for  its  excellence  as  an  exercise  bringing 
into  play  all  the  muscles  of  the  body.  Another  useful  exercise  is  rowing, 
which  should  be  engaged  in  whenever  the  opportunity  offers,  strengthening 
and  developing  nearly  all  the  muscles  of  the  body.  Equestrian  exercise 
is  also  excellent  if  used  in  moderation,  especially  until  the  full  growth  is 
attained.     The  recognition  of  the  importance  of  exercise  for  girls  has  of 
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late  years  become  so  general  that  little  need  be  added.  The  great  diffi- 
culty in  providing  suitable  places  for  ladies  to  exercise  is  the  expense; 
but  this  is  being  solved,  in  the  larger  cities  at  least,  by  the  establishment 
of  ladies'  clubs,  and  the  unions  formed  in  connection  with  men's  athletic 

associations. 

TABLE 

Showing  Average  Heights  and  Weights  of  Boston  School-Girls,  irrespective  of  Nationality.1 


Age. 

Occupation 

jp  Parents. 

Non-Laboring. 

Laboring. 

No.  of  Ob- 

Height, 
Inches. 

Weight, 

No.  of  Ob- 

Height, 
Inches. 

Weight, 

servations. 

Pounds. 

servations. 

Pounds. 

120 

41.66 

40.55 

491 

41.26 

39.48 

6      "      

172 

44.12 

44.14 

809 

43.24 

43.13 

247 

45.71 

48.02 

921 

45.41 

47.16 

8     "      

297 

47.92 

52.79 

982 

47.47 

51.81 

224 

50.16 

58.78 

913 

49.27 

56.74 

10     "      

232 

51.66 

63.76 

854 

51.25 

61.98 

11     "      

210 

53.66 

70.49 

719 

53.41 

68.01 

12     "      

237 

56  16 

80.18 

671 

55.70 

77.52 

13     " 

191 

58.67 

90  68 

593 

58.01 

87.88 

14     "      

226 

60.28 

99.40 

419 

59.84 

97.92 

15     "      

168 

61.19 

107.70 

258 

61.00 

105,11 

147 

61.46 

111.22 

169 

61.55 

112.59 

98    « 

61.88 

115.15 

89 

61.92 

115.72 

.18     "      

.77 

62.26 

115.83 

46 

61.70 

112.94 

According  to  the  tables  of  Dr.  Bowditch  made  from  measurements  of 
Boston  school-girls  from  five  to  eighteen,  irrespective  of  nationality,  there 
is  in  children  of  the  non-laboring  class  an  increase  in  height  from  five  to 
thirteen  years  from  41.66  inches  to  58.67  inches,  while  the  weight  is  nearly 
doubled.  From  thirteen  to  fourteen  the  increase  is  1.61  inches,  from  four- 
teen to  fifteen  it  is  less  than  one  inch  (.91),  from  fifteen  to  sixteen  a  little 
over  one-fourth  of  an  inch  (.27),  from  sixteen  to  seventeen  less  than  half 
an  inch  (.42),  and  from  seventeen  to  eighteen  less  still  (.38).  These  figures 
are  for  the  most  part  greater  than  in  the  children  of  the  laboring  class,  and 
both  tables  show  a  steadier  and  more  regular  increase  and  one  extending 
over  a  longer  period  than  in  boys  of  the  same  age.  The  importance  of  these 
deductions  is  twofold,— showing  that  girls  require  throughout  a  longer  period 
the  utmost  care  that  they  are  not  overtaxed,  and  also  that  during  the  later 
part  of  this  period  they  should  not  be  subjected  to  excessive  study,  but 
should  be  permitted  to  perfect  their  development. 

If  we  compare  the  average  girl  of  to-day  with  the  ideals  beheld  in  the 
pictures  and  statues  of  the  past,— the  well-developed  and  shapely  arm  and 
shoulder,  the  high  chest,  the  vigorous  body,  and  the  firm  and  erect  carriage 
of  the  Miuervas  and  Niobes,  Venuses  and  Junos,  of  mythology,  the  Helens, 


1  Bowditch. 
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the  Madonnas,  and  the  mediseval  beauties, — there  is  at  once  a  consciousness 
that  something  radically  wrong  exists.  Instead  of  this  galaxy  of  beautiful 
parts,  a  vision  of  pipe-stem  arms,  scrawny  necks, .  angular  shoulders,  flat 
chests,  narrow  backs,  stooping  carriage,  and  weak  walk,  recalls  us  to  the 
realities  of  the  present.  If  we  further  compare  the  brilliant  eye,  the 
damask  cheek,  and  the  luxuriant  form  of  the  robust  English  damsel,  the 
sturdy  German  fraulein,  or  the  hardy  Provencal  maiden,  with  the  vacant 
gaze,  pallid  features,  and  attenuated  figures  of  the  fragile,  easily-fatigued, 
languid  girls,  the  products  of  modern  American  habits  and  customs,  the 
contrast  is  equally  striking,  showing  that  there  is  a  conservation  of  force 
on  the  part  of  the  trans-Atlantic  female,  and  a  deterioration  of  force  on  the 
part  of  her  cis-Atlantic  civilized  sister. 

As  pointed  out  in  the  first  section  of  this  article,  the  statues  of  the  god- 
desses of  the  Greeks  were  taken  from  models  who  from  attention  to  physical 
culture  were  ideals  of  health  and  symmetry  ;  and  the  moral  is  evident  that 
the  errors  which  exist  in  our  present  system  of  female  education  are  the 
lack  of  proper  physical  exercise,  and  a  disregard  for  the  obligations  which 
sex  imposes  upon  the  developing  females. 

But  there  is  one  fact  that  is  constantly  brought  to  the  notice  of  the 
physician,  and  it  is  his  duty  to  caution  against  it,  and  that  is  that  girls  who 
become  enthusiastic  in  any  form  of  exercise  are  apt  to  disregard  totally  the 
catamenial  function.  Cases  have  been  known  where  champion  matches 
have  taken  place  during  the  menstruation  of  one  of  the  players.  The 
strain  and  over-exertion  incident  to  the  contest  would  certainly  have  a 
baneful  influence  on  the  sexual  organs  at  this  time.  The  same  must  be 
said  of  fatiguing  horseback-rides,  long  drives  with  exposure,  mountain- 
climbing,  swimming,  and  the  like.  The  injury  done  under  such  circum- 
stances is  illustrated  in  the  note-books  of  gynaecologists. 

Remarkable  degenerative  changes  have  occurred  during  the  develop- 
mental period,  the  most  important  era  in  a  woman's  existence.  There  has 
been  a  disregard  of  the  four  conditions  considered  requisite  by  Clarke1 
for  the  proper  education  of  the  female :  "  first,  a  sufficient  supply  of  ap- 
propriate nutriment;  secondly,  a  normal  management  of  the  catamenial 
functions,  including  the  building  of  the  reproductive  apparatus ;  thirdly, 
mental  and  physical  work  so  apportioned  that  repair  shall  exceed  waste, 
and  a  margin  be  left  for  general  and  sexual  development ;  and,  fourthly, 
sufficient  sleep." 

Then,  again,  dress  has  had  a  share  in  producing  these  changes.  The 
gifted  authoress  of  "  The  Gates  Ajar"  and  her  followers,  in  their  explana- 
tion and  advocacy  of  a  new  clothes-philosophy,  have  done  much  to  eman- 
cipate women  from  "corsets  that  embrace  the  waist  with  a  tighter  and 
steadier  grip  than  any  lover's  arm,  and  skirts  that  weight  the  hips  with 
heavier  than  maternal  burdens." 


1  Clarke,  Co-Education,  p.  60. 
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GYMNASTICS. 

The  traditional  history  of  the  Chinese,  the  superstitious  religious  prac- 
tices of  the  ancient  Indians,  the  earliest  mythological  fables  of  the  Egyptians 
and  Greeks,  all  contain  references  to  the  employment  of  exercises  for  the 
restoration  and  preservation  of  the  health  and  the  improvement  of  all  the 
faculties. 

Pliny  tells  us  that  Asclepiades,  who  lived  in  the  second  century  B.C., 
cured  all  diseases  by  physical  exercises  alone,  and  justified  his  declared 
willingness  to  forfeit  all  claims  to  the  title  of  physician  should  he  ever 
fall  ill  except  from  accident  or  senility,  by  living  for  more  than  a  cen- 
tury and  dying  eventually  from  the  effect  of  an  accident.  The  relation 
which  was  thus  early  established,  both  in  history  and  in  tradition,  between 
physical  exercise  and  health  and  longevity  became  later,  as  among  the 
early  Chinese,  the  vital  principle  of  civilization  of  all  the  more  powerful 
nations  of  the  world.  In  Greece,  and  especially  in  Sparta,  the  idea  of 
personal  hygiene,  or  physical  culture  as  we  now  call  it,  overtopped  every 
other,  and  resulted  in  a  type  of  physical  perfection  which  has  never  since 
been  equalled.  The  Eomans,  eminently  a  warlike  people,  appreciated  the 
value  of  exercises  only  so  far  as  they  promoted  the  physical  force  for  mili- 
tary purposes. 

With  the  increase  of  luxury  and  vice,  the  gymnasia  declined  in  repu- 
tation and  favor,  and,  when  Greece  and  Borne  began  their  uninterrupted 
descent  in  the  scale  of  nations,  gymnastic  and  athletic  proficiency  likewise 
declined,  to  become  in  the  Middle  Ages  almost  the  exclusive  property  of 
the  nobility  and  professional  soldiery.  During  all  this  period  there  existed 
but  a  vague  and  empirical  estimate  of  the  true  value  of  movements,  exer- 
cise, gymnastics,  etc.,  and  it  was  not  until  the  beginning  of  the  present  cen- 
tury that  gymnastics  became  systematized  and  popularized.  In  1811  Jahn 
established  in  Berlin  his  gymnasium  or  Turnplatz,  introduced  new  appara- 
tus, improved  the  defective  system,  published  his  celebrated  essay  on  the  prin- 
ciples of  gymnastics,  and  established  the  Turnvereine.  The  success  of  these 
and  the  energetic  aids  of  Guts-Muths  and  Spiess  led  to  the  establishment 
of  similar  societies  in  Switzerland,  Sweden,  and  France,  and  later  in  England 
and  in  our  own  country.  It  remained,  however,  for  Peter  Henry  Ling,  a 
native  of  Sweden,  in  1816,  with  a  remarkable  intuitive  grasp  to  collect  and 
arrange  the  scattered  fragments  and  shifting  facts,  to  separate  the  real  and 
rational  from  the  superstitious  and  empirical,  and  to  create  with  the  aid  of 
anatomy  and  physiology,  upon  a  philosophical  and  scientific  basis,  a  system 
of  movements  and  exercises  for  the  development  and  perfection  of  the 
whole  body.  It  is  a  little  over  fifty  years  since  Ling  departed,  and  still, 
as  Dr.  Bichter,  the  great  physician  of  Hanover,  said,  "  his  principles  are 
incontestable."  He  had  learned,  in  a  life  of  vicissitudes  and  excitement  as 
a  fatherless  boy,  a  theological  student,  a  tutor,  a  naval  volunteer,  and  a 
fencing-master,  the  value  of  a  sound  body;   and,  as  a  leading  French 
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thority  has  said,  "  if  he  was  not  the  creator  of  the  modern,  scientific 
gymnasium,  he  was  its  regenerator." 

What  is  implied  by  exercise  has  already  been  described.  Movements 
include  more :  they  are  motions  of  specific  kinds,  having  specific  effects, 
employed  for  specific  purposes,  and  practised  to  secure  definite  results. 

As  pointed  out  by  Taylor,  "  movements  are  mechanical  agencies,  di- 
rected either  upon  the  whole  system  or  a  part  of  it,  for  the  purpose  of 
inducing  determinate  effects  upon  its  vital  actions,  and  generally  having 
reference  to  its  pathological  state." 

Movements. — Movements  are  conveniently  divided,  according  to  the 
source  from  which  the  moving  power  is  derived,  into  active  and  passive. 
They  are  also  said  to  be  single  when  but  a  single  person  is  engaged  in  their 
execution,  and  duplicated  when  more  than  one  is  engaged.  All  the  move- 
ments to  be  described  in  the  first  part  of  this  section  are  single,  but  in  the 
second  part  they  are  of  the  second  variety.  These  second  or  duplicated 
medical  movements  are  also  of  two  varieties,  of  each  of  which  examples 
are  given.  In  one  the  patient,  quite  passive,  receives  the  motion  of  some 
particular  variety  given  by  the  physician  or  operator;  in  the  other  the 
patient  is  required  to  bring  into  action  some  particular  part,  the  quality, 
amount,  and  duration  being  entirely  controlled  by  the  physician  or  gym- 
nast.1 The  degree  and  kind  of  resistance  employed  by  the  operator  in  his 
or  her  manipulations  require  a  variety  and  nicety  in  the  different  stages  simi- 
lar to  the  delicacy  of  touch  employed  by  musicians  for  giving  expression 
and  effect  in  instrumental  performances,  constituting  a  tactus  eruditus  that 
cannot  be  acquired  from  books. 

Movements  are  also  described  as  concentric  when  the  muscular  contrac- 
tion steadily  increases,  and  eccentric  when  the  muscle  is  stretched  and  its 
muscular  contraction  steadily  decreases.  From  the  explanation  already 
given  of  the  physiological  action  of  muscular  tissue,  from  the  common  ex- 
periences of  every-day  life,  and  from  the  fact  that  "  fatigue  is  in  proportion 
to  the  amount  of  mental  and  nervous  rather  than  to  the  amount  of  mus- 
cular action  employed,"  it  is  evident  that  all  movements  should  be  slowly 
performed,  from  a  particular  position  or  base,  and  the  more  prolonged  the 
movement  the  greater  the  amount  of  muscular  exercise  in  proportion  to  the 
time  occupied,  especially  in  the  respiratory  exercises  and  the  trunk  move- 
ments generally  on  account  of  the  vital  organs  contained. 

Swedish  Movements.  —  According  to  Prof.  Ling,  gymnastics  are 
divided  into  four  great  classes  : 

1.  Pedagogic  or  school  gymnastics  (subjective  active),  in  which  the 
person  through  his  own  strength  exercises  and  develops  the  power  to 
control  his  own  body  by  his  own  will. 

1  The  term  gymnast  designates  a  graduate  from  the  Boyal  Gymnastic  Central  Institute, 
Stockholm,  Sweden.  We  desire  here  to  express  our  indebtedness  to  Miss  Anna  Jonsson, 
of  Philadelphia,  who  is  a  graduate  of  this  institution,  for  much  assistance  in  the  preparation 
of  that  portion  of  this  article  which  relates  to  the  Swedish  system  of  gymnastics. 
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2.  Military  gymnastics  (objective  active),  in  which  one  person  exercises 
or  contends  with  another  outside  will,  and  by  his  own  muscular  power  or  a 
weapon  of  some  character  masters  another's  will. 

3.  Medical  gymnastics  (subjective  passive),  in  which  a  person  endeavors, 
through  certain  positions  or  with  the  resistance  of  other  persons,  to  cure  or 
relieve  disease  produced  by  a  disturbance  of  the  organism. 

4.  iEsthetic  gymnastics  (objective  passive),  in  which  the  person  by  a 
motion  or  gesture  endeavors  to  reflect  his  thoughts,  emotions,  feelings,  etc. 

The  movements  employed  in  the  Swedish  system  may  be  described 
under  the  different  regions  included,  as  the  head  and  neck,  arms,  trunk, 
etc.,  but  are  most  conveniently  classed  under  the  following  divisions  : 

Educational  Gymnastics. — 1 .  Fundamental  positions.  2.  Arch  flexions. 
3.  Heaving  movements.  4.  Balance  movements.  5.  Shoulder-blade  move- 
ments. 6.  Abdominal  exercises.  7.  Lateral  trunk  movements.  8.  Slow 
leg  movements.     9.  Jumping  and  vaulting.     10.  Eespiratory  exercises. 

Medico- Gymnastic  Exercises. — Respiratory  exercises.  General  health 
exercises.     Exercises  for  lateral  curvature. 

The  introductory  exercises  are  intended  to  secure  general  attention  and 
muscular  control,  and  to  correct  the  general  equilibrium  and  base  of  support 
before  the  more  difficult  exercises  are  undertaken.  These  include  the  for- 
mation of  the  lines,  numbers,  changing  position,  easy  feet  and  leg  move- 
ments, head  movements,  certain  arm  and  trunk  movements,  and  marching, 
all  of  which  require  about  Ave  or  ten  minutes.  The  calisthenics  which  im- 
mediately follow  should  occupy  only  from  twenty  minutes  to  half  an  hour. 

The  arch  flexions  comprise  various  forms  of  backward  flexions  of  the 
trunk,  and  are  given  for  the  purpose  of  strengthening  the  dorsal  spine, 
expanding  the  lower  portion  of  the  chest,  and  stretching  the  upper  portion 
of  the  abdomen. 

The  heaving  movements  comprise  forms  of  self-suspension  by  means 
of  the  arms  on  a  horizontal  bar  or  other  apparatus,  and  are  given  for  the 
purpose  of  expanding  the  upper  chest  and  strengthening  the  arms. 

The  balance  movements  are  positions  taken  from  a  smaller  area  than 
that  included  within  the  feet  in  standing,  the  difficulty  being  increased  by 
the  altitude  of  the  supporting  surface  and  the  diminution  of  the  area  of 
support.  They  are  introduced  to  develop  the  equipoise  of  the  body  and 
to  secure  grace  and  beauty  of  action. 

The  shoulder-blade  movements  are  various  forms  of  arm  movements 
intended  to  correct  the  position  of  the  shoulder-blades. 

The  abdominal  exercises  bring  into  play  chiefly  the  muscles  of  the  abdo- 
men, and  are  employed  not  alone  to  strengthen  the  abdominal  walls,  but 
also  secondarily  to  affect  the  digestive  organs. 

The  lateral  trunk  movements  include  various  forms  of  sideways  bend- 
ing and  twisting  of  the  thorax,  and  are  employed  to  strengthen  the  muscles 
about  the  waist,  but  also  influence  secondarily  the  organs  in  this  region, 
especially  the  digestive. 
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The  jumping  and  vaulting  are  employed  to  promote  the  general  elasticity 
and  grace  of  the  body. 

The  respiratory  exercises  counteract  the  ill  effect  of  the  preceding  exer- 
cises and  are  employed  to  diminish  the  frequency  of  the  heart-beat  and 
render  the  breathing  less  labored. 

The  proper  arrangement  of  the  order  of  the  movements  is  very  impor- 
tant, to  enable  the  pupil  or  patient  to  secure  uniform  and  beneficial  results. 
For  this  purpose  Prof.  Ling  proposes  the  following  order,  subject  to  modi- 
fication in  particular  cases : 

1.  A  respiratory  movement. 

2.  A  movement  of  the  lower  extremities. 

3.  A  movement  of  the  upper  extremities. 

4.  A  movement  of  the  abdomen. 

5.  A  movement  of  the  trunk. 

6.  A  movement  of  the  lower  extremities. 

7.  A  respiratory  movement. 

The  principal  base  position — standing — is  as  follows:  Heels  together, 
feet  at  a  right  angle  (ninety  degrees)  with  each  other,  knees  extended,  hips 
extended,  rotated  outward,  and  fixed,  back  muscles  extended,  scapulae  fixed 
backward,  fingers,  forearm,  and  arm  extended,  hanging  in  a  position  between 
pronation  and  supination,  neck  extended,  chin  retracted,  and  the  eyes  fixed 
forward  and  upward. 

This  position  is  so  particular  that  its  correctness  would  be  destroyed  by 
the  lowering  of  an  eyelid. 

The  Swedish  system  has  divided  the  principal  base  positions  into  five, 
of  which  the  one  above  described  is  the  principal  one,  to  which  are  added 

the  knee  standing,  lying,  half- 
lying,  and  hanging.  The  correct 
base  position  must  always  be  as- 
sumed before  any  other  position 
is  taken  and  before  any  move- 
ment may  be  undertaken  from 
these  secondary  positions. 

Standing  position. — Fig.  7. 
Foot  grasp,  wing  forward,  falling 
position. — In  this  position  the 
left,  foot  is  fixed  about  one  and 
one-half  feet  from  the  ground, 
the  left  leg  being  extended.  The 
left  leg  extended,  the  back  ex- 
tended, and  the  head  kept  for- 
ward and  upward,  the  weight  of 
the  body  is  thrown  upon  the  right  leg,  the  knee  of  which  is  bent  at  about 
a  right  angle.  The  person  must  alternately  change  the  feet,  so  that  the 
whole  body  shall  be  exercised  to  the  same  extent. 
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Fig.  8.  Wing  balance  standing,  knee  bending  and  extending.— The 
difficulty  in  this  movement  is  to  maintain  the  balance  of  the  trunk  when 
the  person  rests  only  upon  one  foot,  while  the  opposite  thigh  remains 
horizontal  and  the  leg  is  alternately  extended  and  flexed. 


Fig.  8. 


Fig.  9. 


Fig.  9.  Balance  walking  on  horizontal  bar. — In  balance  walking  the 
eyes  must  be  fixed  forward  and  upward,  the  shoulders  fixed  backward, 
the  chest  expanded,  the  elbows  slightly  bent.  The  foot  is  advanced  by 
slightly  flexing  the  supporting  knee,  the  leg  describes  a  half-circle,  and  the 
toes  are  first  applied  to  the  bar,  followed  by  the  side  of  the  foot  and  heel. 
The  balance  of  the  body  is  further  assisted  by  the  elevation  and  depression 
of  the  arms. 

Fig.  10.  "Wing  standing,  legs  lifting  sideways. — In  this  position  the 
Weight  of  the  body  is  thrown  upon  the  resting  lower  extremity  and  the 
same  side  of  the  body.  The  alternate  lifting  and  sinking  of  the  working 
leg  is  accomplished  by  the  concentric  and  eccentric  action  of  the  adductors 
and  abductors.  This  movement  may  also  be  considered  as  a  balance  move- 
ment.    The  lower  extremities  are  alternately  exercised. 

Fig.  11.  Stretch  stride  standing,  trunk  backward  bending  with  sup- 
port.— By  having  the  arms  in  stretch  position  and  the  support  in  this 
movement,  the  bending  backward  can  be  so  far  performed  as  highly  to 
Vol.  IV— 20 
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influence  the  upper  portion  of  the  thorax,  separate  the  lower  ribs,  and 
extend  passively  the  abdominal  muscles. 

Fig.  11. 


Fig.  10. 


Fig.  12.  Arch  support  standing,  knee  flexing  and  extending. — The 
hands  are  stretched  and  fixed  to  the  bars,  the  body  about  two  feet  distant 
from  the  wall,  so  that  the  trunk  and  neck  describe  a  curve  in  which  the 
chest  is  well  expanded.  After  assuming  this  position  the  knees  are  alter- 
nately flexed  and  extended.  This  position,  as  well  as  all  arch  standing 
positions,  makes  especial  pressure  upon  the  circulation  in  the  vessels 
supplying  the  spinal  column. 

Fig.  13.  Hanging  position.  A. — The  hands  are  parted  about  one  and 
one-half  feet  and  fixed  upon  the  bar,  the  head  upward  and  backward, 
chest  expanded,  shoulder-blades  held  backward,  heels  together,  feet  rotated 
at  ninety  degrees,  the  body  hanging  on  the  flexors  of  the  arms,  the  principal 
trunk  muscles,  and  the  ligaments. 

Fig.  14.  Underhanging,  double  arm  flexion.  B. — In  this  position  the 
hands  are  parted  as  in  the  preceding  position,  but  are  passed  beneath  the 
bar  and  grasp  the  upper  side.  Only  by  gradual  exercise  is  the  person  able 
to  elevate  the  entire  body  by  the  double  arm  flexion. 

Fig.  15.     Bent  hanging,  double  knee  extending. — Bent  hanging  desig- 
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nates  a  position  in  which  the  body  is  hanging  by  the  hands  on  the  bar, 
with  both  knees  flexed  forward  and  upward  at  a  right  angle.     The  move- 
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ment  refers  to  the  extension  of  the  legs.  The  principal  effect  of  this  posi- 
tion is  upon  the  abdominal,  psoas  major,  and  iliacus  muscles,  but  the 
movement  itself  exercises  strongly  the  extensor  quadriceps  femoris. 

Fig.  16.  Bent  underhanging,  hand  walking. — For  bent  underhanging 
see  Fig.  1 5.  The  legs  remain  in  the  extended  position.  The  hands  are  on 
either  side  of  the  bar;  the  body  is  slightly  elevated  and  slowly  moved 
backward  by  the  alternate  grasping  and  relaxation  of  the  hands.  This 
movement  would  be  rendered  much  more  difficult  by  moving  the  body 
forward. 

Fig.  17.  Inclined  rope  climbing  upward. — The  hands  grasp  the  rope, 
one  over  the  other,  the  highest  one  being  the  opposite  of  the  knee  that 
crosses  the  rope.  The  walking  upward  is  performed  by  alternately  changing 
the  grip  of  the  hands  and  alternately  swinging  one  leg  and  then  the  other 
across  the  rope,  the  hanging  leg  being  always  fully  extended.  This  move- 
ment combines  the  lifting  with  the  trunk  change  turning  movements. 

Fig.  18.  Yard  stride  standing,  trunk  forward  bending. — In  the  yard 
stride  standing  position  the  arms  are  extended  and  lifted  horizontally  side- 
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ways  the  feet  are  apart.     The  motion  is  made  by  the  flexors  of  the  trunk 
forward.     This  movement  by  taking  the  yard  standing  position  exercises 

Pig.  14. 


the  shoulder  and  back  muscles  (rhomboidei,  trapezius,  and  latissimus  dorsi), 
and  it  is  therefore  a  valuable  exercise  in  the  treatment  of  lateral  curvature. 

Fig.  19.  Yard  forward  lying,  arm  bending  and  stretching  sideways.1 — 
The  heels  are  held  down,  and  the  hips  only  are  supported  across  a  bench, 
the  upper  part  of  the  body  and  the  neck  being  kept  in  an  extended  posi- 
tion forward  and  upward.  The  movement  consists  in  horizontally  flexing 
and  extending  the  arms  while  in  this  position,  the  action  upon  the  muscles 
being  limited  to  the  shoulder,  back,  and  arms. 

Fig.  20.  Stretch  forward  lying,  arm  bending  and  stretching  .upward.— 
This  position  differs  from  the  preceding  only  in  the  movement  of  the  arms, 
which  are  alternately  flexed  and  extended  downward  and  upward,  exercising 
principally  the  muscles  of  the  upper  dorsal  region. 

Fig.  21.  Stretch  lying,  legs  elevating. — The  trunk  is  resting  on  a 
low  couch,  the  arms  stretched  upward  parallel  and  lying  free  upon  the 


?HYSICAL  DEVELOPMENT. 


309 


Fig.  15. 


i  !/ 

I? 


PHYSICAL  DEVELOPMENT. 


Pio.  17. 


Fig.  18. 


PHYSICAL   DEVELOPMENT. 


3U 


Fig.  19. 


Pio.  20. 


Pig.  21. 


//  7  N- 


j¥' 


312  PHYSICAL   DEVELOPMENT. 

couch.  The  legs  are  kept  in  a  horizontal  position  without  any  support,  and 
from  this  they  are  elevated  to  a  vertical  position,  strongly  exercising  the 
abdominal  muscles. 

•  FW.  22.  Stretch  knee  stride  standing,  trunk  backward  bending.— In 
the  stretch  knee  stride  standing  position  the  heels  are  together,  the  knees 
separated  from  fourteen  to  eighteen  inches,  the  thighs  extended,  and  the 
arms  extended  upward  and  parallel,  the  hands  never  being  approximated 
nearer  than  the  distance  between  the  shoulder-joints.  In  the  bending  back- 
ward the  trunk  is  slowly  flexed  backward,  while  the  thighs  still  remain  in 
the  extended  position,  so  that,  although  the  muscular  action  is  greatest  upon 
the  psoas,  iliacus,  and  abdominal  muscles,  the  flexion  is  confined  entirely  to 
the  lumbar  region. 

Fig.  23.  Feet  fixed,,  wing  sitting,  trunk  backward  bending. — The 
feet  are  fixed  under  the  lowest  bar,  both  entire  lower  extremities  are  ex- 
tended and  resting  upon  the  floor.  The  arms  are  in  the  wing  position,  the 
back  extended,  the  scapulae  fixed  backward,  the  neck  extended,  the  chin  re- 
tracted, and  the  eyes  fixed  forward  and  upM'ard.  The  body  is  slowly  and 
alternately  bent  backward,  and  again  elevated  to  the  horizontal.  This  po- 
sition is  one  of  the  most  important  abdominal  movements,  exercising,  as  it 
does,  the  abdominal  muscles,  and  producing  a  reflex  stimulating  action  upon 
the  abdominal  viscera. 

Fig.  24.  Feet  fixed,  arms  stretch  sitting,  trunk  backward  falling. — 
The  feet  are  fixed  under  the  third  bar  of  the  "  ribbed  chair," '  heels 
together,  the  toes  rotated  outward,  the  lower  extremities,  trunk,  and  arms 
extended,  and  the  arms  and  trunk  maintained  in  a  horizontal  position.  The 
effect  of  this  exercise  is  the  same  as  that  of  the  preceding,  except  that  it  is 
more  intense. 

Fig.  25.  Stoop  falling  position. — The  body  is  supported  by  the  hands 
and  feet  resting  upon  the  floor.  The  whole  body  is  held  rigid,  the  heels 
together,  and  the  hands  separated  the  width  of  the  shoulders  and  pro- 
nated  and  adducted.  The  body  is  alternately  depressed  and  elevated  by 
the  flexion  and  extension  of  the  arms.  This  movement  expands  and 
enlarges  the  thorax,  develops  the  arm  muscles,  contracts  the  abdominal 
muscles,  and  strengthens  the  extensors  of  the  legs  and  feet.  It  is  a  com- 
bined respiratory  and  abdominal  exercise,  and  correctly  taken  it  may  be 
considered  one  of  the  most  stimulating  and  strengthening  movements  for 
the  development  of  the  entire  body. 

Fig.  26.  Horizontal  stoop  falling  position. — This  is  identical  with  the 
preceding,  except  that  the  feet  are  elevated  and  supported  in  a  position 
horizontal  to  the  body. 

Fig.  27.     Reverse  stoop  falling  position. — This  is  the  same  as  the  pre- 


1  The  name  given  to  a  Swedish  apparatus  consisting  of  a  number  of  horizontal  tare 
arranged  about  eight  inches  apart,  one  above  the  other,  from  the  floor  nearly  to  the 
ceiling. 
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ceding  exercise,  but  with  the  feet  elevated  above  the  horizontal.  The  effect, 
however,  is  intensified,  because  almost  the  entire  weight  of  the  body  is  sup- 
ported upon  the  upper  extremities. 

Fig.  28.  Arms  bent,  support  falling,  leg  elevating. — The  body  is  sup- 
ported upon  the  flexed  arms,  the  hands  being  fixed  against  a  horizontal 
bar  waist-high.  The  body  is  inclined  downward  and  forward,  with  the 
heels  resting  upon  the  floor.  The  legs  are  alternately  elevated  and  depressed. 
Fig.  29.  Foot  fixed,  stretch  balance  standing,  trunk  sideways  bend- 
ing.— The  person  standing  upon  one  leg,  the  other  foot  is  separated  about 
half  a  yard  and  fixed  at  about  twelve  inches  from  the  floor.  The  arms  are 
extended  parallel,  and  the  trunk  is  flexed  laterally  to  the  side  opposite  the 
fixed  foot.     These  flexions  are  then  alternated  by  changing  the  feet. 

Fig.  30.  Arms  bent,  trunk  turn,  stride  standing,  arm  extending. — 
In  this  position  the  fingers  are  close  together,  the  hands  slightly  flexed, 
the  arms  flexed,  and  the  hands  fixed  to  the  tip  of  the  shoulder,  the  chest 
expanded  and  the  scapulae  retracted,  the  feet  separated  about  fourteen  to 
eighteen  inches  to  fix  the  hips,  while  the  upper  part  of  the  trunk  is  rotated 
a  quarter  of  a  circle  first  to  one  side  and  then  to  the  other.  The  motion  is 
to  extend  the  arms  upward  while  in  this  rotated  position.  It  may  be 
repeated  four  to  eight  times  each  side. 

Fig.  31.  Half  stretch,  half  support,  side  falling,  legs  elevating. — This 
position  is  taken  by  supporting  the  entire  rigid  body  with  one  hand  upon 
the  floor,  pronated  and  adducted,  and  the  side  of  one  foot.  The  other  arm 
is  extended  upward.  The  movement  consists  in  elevating  the  upper  leg 
and  then  approximating  it  to  the  other.  This  movement  is  performed  from 
both  sides,  as  it  strongly  exercises  the  lateral  muscles  of  the  trunk. 

Fig.  32.  Sideways  hanging  position. — The  hands  are  separated  about 
three  feet  and  fixed  upon  the  bars  so  that  the  lowest  one  is  one  yard  from 
the  floor.  By  maintaining  this  grasp,  and  by  exerting  a  strong  contraction 
of  the  upper  lateral  trunk  muscles,  the  legs  are  lifted  sideways  upward  to 
a  horizontal  position.  As  soon  as  the  exact  position  is  secured,  the  feet  are 
slowly  lowered  to  the  floor  and  the  movement  repeated  upon  the  opposite  side. 

Ling  designates  this  as  the  most  difficult — the  final  position — of  his  sys- 
tem of  school  gymnastics.  It  is  generally  undertaken  only  by  boys,  because 
the  relatively  heavier  lower  extremities  and  weaker  lateral  trunk  muscles 
of  girls  render  it  much  more  difficult  for  the  latter  to  perform. 

Fig.  33.  Jumping  in  height  on  the  place. — This  exercise  can  be  intro- 
duced by  heels  rising  aud  knees  bending,  in  which  we  have  four  counts, 
—heels  rise,  1  !  knee  bend,  2 !  knee  extend,  3  !  heels  sink,  4 !  In  the 
jumping  we  add  one  more  count,— 5  !  in  which  the  jumping  is  performed 
on  the  third  count  by  a  sudden  effort  of  all  the  extensor  muscles  of  the 
lower  extremities.  The  body  descends  upon  the  tiptoes,  heels  together,  and 
bent  knees,  the  trunk  in  upright  position.  To  render  the  position  easier, 
the  arms  may  be  lifted  momentarily  from  the  side  and  depressed  in  the  third 
count. 
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Fig.  34.  Running  jump.— The  running  is  commenced  by  one  step  for- 
ward, 1 !  the  other  foot  extended,  and  the  jump  accomplished  and  termi- 
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nated  by  bringing  the  feet  together,  2  !  The  body  will  descend  in  heels 
rising,  knees  bending  position,  in  which  the  trunk  will  remain  upright. 
Knee  extension,  3  !  lowering  of  the  heels,  4  ! 


Pig.  32. 


These  movements  may  be  rendered  more  complicated  by  adding  more 
steps,  and  either  allowing  the  children  to  count  for  themselves  or  omitting 
the  counting  altogether. 
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Fie.  35.  High  jumping.— -The  jump  is  preceded  by  a  short  run,  to  give 
momentum,'  ancUf  the  bar  is  high  the  children  may  be  allowed  to  haye  the 

"spring-board."  In  jumping  over  the  bar  the 
eyes  must  be  fixed  upward,  the  neck  extends!, 
the  shoulder-blades  back,  the  arms  and  trunk 
extended,  and  the  thighs  slightly  flexed ;  the 
knees  must  be  very  strongly  flexed,  and  the  heels 
kept  together.  The  shock  of  the  descent  is  re- 
ceived upon  the  extended  toes,  elevated  heels,  and 
flexed  knees.  This  position  is  maintained  for  a 
moment,  and  the  body  is  elevated  by  extending 
the  knee,  3  !  and  sinking  the  heels,  4  ! 

This  can  be  made  more  complicated  not  only 
by  elevating  the  bar,  but  also  by  increasing  the 
length  of  the  jump.  Another  modification  of  high 
jumping  is  turning  during  the  jump,  so  that  the 
body  rotates  a  quarter  of  a  circle  or  more  in  its 
flight.  If  the  high  jump  is  made  from  a  higher 
to  a  lower  level,  this  also  increases  the  difficulty. 
Fig.  36.  Vaulting. — The  bar  must  be  fixed 
about  waist-high.  The  hands  are  placed  upon 
the  upper  surface  of  the  bar,  1  !  A  short  double 
spring  is  taken,  and  the  body  is  elevated,  and 
rested  upon  the  rigid  arms  and  bar,  2 !  The 
•  hands  are  changed  forward  under  the  bar,  3  !  The 
vaulting  over  the  bar  is  performed  by  changing 
the  balance  of  the  body  by  flexing  the  knees  and  bending  the  body  forward, 
so  that  it  is  brought  to  the  other  side  of  the  bar  in  the  fall  hanging  posi- 
tion, followed  by  elevating  the  body  to  stretch  arch  standing  position,  4 ! 
This  position  is  raised  to  stretch  standing  position,  5  !  and  ground  standing, 
arms  clown  position,  6  ! 

The  exercise  may  be  rendered  more  difficult  by  lowering  the  bar. 
The  following  eight  exercises  are  selected  from  among  all  those  included 
in  the  systems  of  Ling,  as  being  ideal  positions  exercising  together  all  the 
muscles  of  the  body.  Each  one  taken  to  its  full  extent  "stimulates  especially 
the  circulation,  respiration,  and  digestive  organs,  as  well  as  strengthens  the 
nervous  system  both  directly  and  reflexly.  Taken  together  they  may  be 
considered  a  system  in  themselves,  since  they  include  exercises  for  every 
muscle  in  the  body. 

Photo.  VI.  Neck  rest  standing,  heels  rising. — The  wing  standing,  heels 
rising  position  is  assumed  from  the  first  base  (standing)  position,  but  the 
hands  are  fixed  at  the  hips,  the  thumbs  backward,  and  the  fingers  firmly 
flexed  about  the  waist.  The  elbows  are  pointed  out  sideways  backward. 
In  the  heels  rising  position  the  heels  are  elevated  as  high  as  possible,  so 
that  the  person  stands  on  the  tips  of  the  toes. 


PHOTO.  VI. 


PHOTO.  VII. 


Neck  Rest  Standing.  Heels  Rising  Position. 


Neck  Rest  Standing,  Trunk  Change  Turning 
Position. 


PHOTO.  VIII. 


PHOTO.  IX. 


Stretch  Standing,  Trunk  Sideways  Bend- 
ing Position. 


Stretch  Stride  Standing,  Trunk  Forward  Bend- 
ing Position. 
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Fig.  34. 


Fig.  35. 


y 
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The  muscles  exercised  are  the  following.     Position:  wing  standing. 
Muscles :  the  deltoideus  and  supra-spinatus  lift  the  arm  (upper  part)  hori- 


Fig.  36. 


zontally.  Flexion  of  arm :  biceps  brachii ;  brachialis  anticus ;  spinatus 
longus ;  pronator  radii  teres  ;  flexor  carpi  radialis  ;  flexor  ulnaris ;  palmaris 
longns ;  flexor  digitorum  sublimis.  Pronation  of  hand :  pronator  radii 
teres ;  pronator  quadratus  ;  flexor  carpi  radialis ;  palmaris  longus ;  flexor 
digitorum  sublimis.  Fixation  of  arms  and  hands  to  the  hips :  pectoralis 
major ;  latissimus  dorsi ;  teres  major  et  minor ;  subscapularis.  Heels  rais- 
ing, extension  of  feet :  gastrocnemius ;  soleus ;  plantaris ;  flexor  digitorum 
communis  longus  ;  flexor  longus  pollicis  ;  tibialis  posticus  ;  peroneus  longus 
et  brevis.  Extension  of  leg  :  rectus  femoris ;  vastus  externus  et  internus ; 
cruralis.  Extension  and  rotation  outward  of  thigh. — Extensors :  gluteus 
maximus,  medius,  et  minimus  (posterior  part) ;  obturator  internus ;  gemelli ; 
quadratus  femoris  ;  biceps  femoris  (the  long  head) ;  semitendinosus ;  semi- 
membranosus. Rotators  outward :  adductor  longus,  brevis,  et  magnus ; 
gluteus  maximus  et  medius ;  psoas  major ;  iliacus ;  pectineus ;  pyriformis ; 
obturator  internus  et  externus ;  gemelli ;  quadratus  femoris  ;  biceps. 

By  taking  the  wing  standing  position  the  upper  part  of  the  thorax 
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is  elevated  and  fixed,  the  chest  is  expanded,  the  lungs  are  inflated,  and 
the  pressure  on  the  heart  and  greater  blood-vessels  diminished,  thereby  pro- 
ducing increased  oxygenation  and  increased  circulation  of  the  blood.  The 
wing  standing  position  also  fixes  the  hips.  The  heels  raising,  alternately 
performed,  stimulates  the  circulation  in  these  parts, — flushes  the  parts, 
so  to  speak, — drawing  the  blood  from  the  head,  depleting  the  brain, 
and  preventing  "  cold  feet."  This  alternate  movement  also  increases  the 
secretion  of  the  synovial  fluid,  preventing  stiff  ankle-joints.  This  move- 
ment may  be  repeated  ten  to  twenty  times. 

Photo.  VII.  Neck  rest  standing,  trunk  change  turning.  —  In  the 
neck  rest  position  the  arms  are  lifted  upward  and  the  hands  rest  behind 
the  neck,  with  the  tips  of  the  fingers  touching.  The  wrist-joints  are  ex- 
tended, the  elbow  is  flexed,  and  the  arms  are  abducted  so  that  the  elbows 
arc  directed  outward.  The  scapulae  are  drawn  backward;  the  neck  is 
extended  and  the  chin  retracted.  In  the  trunk  change  turning  the  hips  are 
fixed,  so  that  the  turning  is  confined  to  the  upper  part  of  the  trunk  only. 
In  the  lower  extremities  the  knees  are  extended,  and  the  heels  are  kept 
together,  with  the  feet  at  a  right  angle. 

Muscles  exercised  :  in  the  position  neck  rest  standing  the  scapula  are 
rotated,  the  arms  are  lifted,  the  weight  of  the  forearms  bends  them,  and  the 
hands  are  pronated  and  fixed  to  the  head  by  the  muscles  of  the  scapulse. 
Muscles :  levator  scapulse ;  rhomboideus ;  trapezius  (upper  and  middle 
part).  In  turning  the  trunk  the  whole  "muscle  spirale"  is  in  contraction. 
Muscles :  the  pectoralis  major  and  intercostales  internus  on  the  right  side 
are  contracted  in  the  same  spiral  line  as  the  pectoralis  minor,  serratus  anticus 
major,  and  intercostales  externus  on  the  left  side ;  the  obliquus  abdominis 
externus  on  the  right  side  is  contracted  in  the  same  line  as  the  obliquus 
abdominis  internus  on  the  left.  All  these  muscles  work  together  or  turn 
the  side  forward ;  on  the  back  from  the  other  shoulder.  Muscles :  the 
inferior  part  of  the  trapezius,  latissimus  dorsi,  serratus  posticus  inferior  in 
the  same  line  as  on  the  opposite  side,  multifidus  spina?  and  intercostales 
externus.  The  direct  muscles  of  the  trunk  and  abdomen  are  also  more 
or  less  in  action,  some  concentrically  and  others  eccentrically. 

The  position  neck  rest  standing  has  the  same  influence  as  the  stretch 
standing,  except  that  it  affects  all  portions  of  the  chest. 

The  trunk  change  turning  exercises  the  spiral  muscles  of  the  trunk, 
affecting  particularly  the  vena  cava  inferior,  and  thereby  stimulating  the 
passage  of  the  venous  blood  to  the  lungs.  This  may  be  performed  from 
six  to  ten  times  upon  each  side. 

Photo.  VIII.  Stretch  standing,  trunk  sideways  bending. — The  stretch 
standing,  trunk  sideways  bending  is  taken  from  the  stretch  standing  posi- 
tion, in  which  position  the  arms  are  extended  parallel  upward,  with  the 
fingers  straightened.  The  head  is  extended  and  the  chin  retracted.  The 
sideways  bending  is  accomplished  entirely  by  the  lateral  trunk  muscles,  the 
head  and  arms  remaining  in  the  stretch  standing  position. 
Vol.  IV.— 21 
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Muscles :  extensors  of  hands  and  arms,  rotators  of  scapula,  eccentric 
action  of  the  muscles  of  the  convex  side  of  the  bending  body ;  the  muscles 
of  the  bent  side  remain  nearly  passive,  as  the  bending  is  mostly  produced 
by  the  weight  of  the  body  after  the  first  motions  are  started  upon  the 
same  side.  Extension  of  the  fingers :  the  extensor  digitorum  communis, 
interossei  interni,  adductor  pollicis,  and  adductors  of  the  fingers.  Ex- 
tensors of  the  hand :  extensor  carpi  radialis  longior  et  brevior ;  extensor  carpi 
ulnaris;  extensor  longus  pollicis;  extensor  digitorum  communis;  extensor 
indices  proprius ;  extensor  minimi  digiti  proprius.  Extensors  of  the  arms : 
triceps ;  anconeus,  also  some  of  the  extensor  muscles  of  the  hand  ;  extensor 
digitorum  communis.  Potation  of  the  scapula :  serratus  anticus  major 
and  trapezius.  Flexion  of  the  trunk  :  multifidus  spinse  and  interspinales. 
Sideways  bending :  intertransversarii ;  transversus  abdominis ;  quadratus 
lumborum  ;  obliquus  abdominis  internus  et  externus. 

The  intention  in  assuming  the  stretch  standing  position  is  not  only  to 
stimulate  the  upper  part  of  the  thorax,  but  also  to  increase  the  effect  of  the 
trunk  sideways  bending,  alternately  performed,  upon  the  liver,  the  portal 
system,  the  spleen,  and  the  abdominal  contents  generally.  This  movement 
may  be  repeated  from  three  to  six  times  on  each  side. 

Photo.  IX.  Stretch  stride  standing,  trunk  forward  bending. — In  the 
trunk  bending  forward  the  correct  stretch  stride  standing  position  is  first 
assumed.  For  the  stretch  standing  position  see  Photo.  VIII.  In  the  stride 
the  feet  are  separated  about  eighteen  inches.  In  the  bending  forward  the 
hands  remain  in  a  position  parallel  with  the  head.  The  bending  is  per- 
formed by  the  flexion  of  the  entire  spinal  column.  The  knees  must  be 
extended,  and  the  balance  be  maintained  by  a  powerful  action  of  the  calf 
muscles.  Bending  the  body  forward  sufficiently  to  touch  the  hands  to  the 
floor  can  be  accomplished  only  after  long  practice. 

Muscles  exercised  :  in  assuming  the  stride  standing  position  the  muscles 
exercised  are  the  adductors  of  the  supporting  thigh  and  the  abductors  of 
the  limb  that  is  moved  sideways.  The  first  motion,  bending  the  trunk,  is 
performed  by  the  flexors  of  the  abdomen.  After  the  bending  is  started  the 
weight  of  the  body  increases  the  motion,  and  (the  stretching  muscles)  the 
extensors  for  the  back  as  well  as  the  ligaments  keep  the  body  from  falling 
forward. 

Flexors  of  the  abdomen  (or  the  trunk) : 

{rectus  abdominis ; 
obliquus  abdominis  externus  et  internus ; 
psoas  major  et  minor. 
C  pectoralis  major  et  minor ; 
Indirect,  <  serratus  anticus  major ; 
I  transversalis  abdominis. 
Extensors  of  the  trunk :  trapezius;  rhomboideus ;  latissimus  dorsi ;  ser- 
ratus posticus  superior  et  inferior;   extensor  dorsi  communis;  multifidus 
spinas ;  quadratus  lumborum  ;  levatores  costarum. 


PHOTO.  X. 


PHOTO.  XI. 


Half  Stretch  Walk,  Standing  Position. 


Stretch  Walk  Standing,  Trunk  Turning  Posi- 
tion. 


PHOTO.   XII. 


PHOTO.   XIII. 
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Yard  Walk,  Fall  Standing  Position. 


Stretch  Standing,  Heels  Rising,  Knee 
Bending  Position. 
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Ligaments:  fibrocartilagiues  intervertebrales;  ligamentum  longitudinale 
posterius ;  ligamenta  subflava ;  ligamenta  interspinalia  et  ligamentum  nuchse ; 
ligamentum  apicum  ;  ligamenta  transversaria. 

The  stretch  standing  position  has  been  already  described,  but  having 
this  position  in  the  trunk  bending  forward  stretches  the  muscles  and  makes 
pressure  upon  the  circulation  of  the  blood-vessels  of  the  spinal  cord,  and  by 
the  slow  alternate  flexion  and  extension  the  blood  is  forced  into  and  out  of 
the  vessels  of  the  brain,  thereby  removing  the  venous  blood  and  replacing 
it  with  fresh  arterial  blood.  This  has  a  strengthening  and  stimulating 
effect  upon  the  brain-substance  and  the  spinal  cord,  as  well  as  upon  the 
entire  nervous  system  to  its  finest  ramifications. 

Photo.  X.  Half  stretch  walk,  standing  position. — In  the  half  stretch 
walk,  standing  position,  the  left  arm  is  extended  forward  and  supinated,  and 
the  right  arm  extended  and  pronated  downward  and  backward.  The  left 
knee  is  flexed,  and  a  great  portion  of  the  weight  of  the  body  is  thrown 
upon  it,  by  which  action  the  extensors  of  the  left  leg  are  put  into  very 
strong  concentric  exercise.  The  right  leg  is  extended  backward  and 
abducted,  and  is  assisted  in  maintaining  this  position  by  the  ileo-femoral 
ligament.     This  position  may  be  retained  from  one  to  two  minutes. 

Muscles  exercised  :  extensors  of  back,  legs,  and  arms.  Right  arm  pro- 
nated and  moved  backward  by  latissimus  dorsi,  rhomboideus,  trapezius 
(middle  and  inferior  part). 

By  taking  this  position  any  undue  strain  upon  the  abdominal  organs  is 
prevented.  The  intention  of  the  exercise  is  to  stimulate  the  back  muscles 
as  well  as  the  circulation  to  the  spinal  cord. 

Photo.  XI.  Stretch  walk,  standing,  trunk  turning  position. — This  posi- 
tion differs  from  the  half  stretch  walk  (Photo.  X.)  in  both  arms  being  ex- 
tended instead  of  one.  The  lower  extremities  are  both  in  the  same  position 
as  in  Photo.  X.  In  the  turning  the  arms  must  remain  parallel  to  each 
other,  and,  as  the  weight  is  supported  entirely  upon  the  flexed  knee,  the 
turning  is  confined  to  the  upper  part  of  the  trunk. 

Muscles  exercised  :  by  the  position,  see  Photo.  X. ;  by  the  turning,  sea 
Photo.  VII. 

This  position  taken  to  its  fullest  extent  has  at  the  same  time  the  strong- 
est influence  upon  the  respiration,  circulation,  and  digestion  of  any  single 
exercise  in  gymnastics,  and  has  a  beneficial  reaction  upon  the  entire  nervous 
system. 

Photo.  XII.  Yard  walk,  fall  standing  position.— This  position  differs 
from  the  half  stretch  walk  (Photo.  X.)  in  the  position  of  the  arms,  which 
are  extended  horizontally  both  in  the  same  line. 

Muscles  exercised  :  the  deltoideus  and  infraspinatus  lift  the  arms  hori- 
zontally ;  the  seapuhe  are  fixed  backward  by  the  rhomboideus  and  trapezius 
(middle  part).  For  muscles  exercised  in  the  walk  forward,  fall  standing 
position  (extensors  of  back  and  legs),  see  Photos.  X.  and  XL 

This  extending  and  flexing  the  arms  alternately  in  a  horizontal  plane 
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has  an  expanding  influence  upon  the  chest,  stimulates  the  respiration,  and 
develops  the  arm  muscles. 

Photo.  XIII.  Stretch  standing,  heels  rising,  knee  bending. — The  arms 
are  stretched  up  parallel,  the  fingers  closed  aud  extended,  the  shoulders 
back,  the  neck  and  back  extended,  the  knees  bent  sideways  and  outwardly 
rotated,  and  the  heels  close  and  lifted.  This  exercise  influences  the  exten- 
sor muscles  of  the  body  and  expands  the  lungs,  and  is  good  for  strengthen- 
ing the  spine  and  the  nervous  system.  For  the  muscles  exercised,  see 
figures  describing  arm  stretching  and  heels  rising.  Knee  bending,  the 
flexors  act  in  the  bending,  then  the  extensors  resisting  are  brought  into 
action  and  are  mainly  exercised ;  these  latter  muscles  are  the  gluteus 
maximus  and  the  gluteus  minimus  (three  glutei),  pyriformis  internus,  semi- 
membranosus and  semi-tendinosus,  and  abductor  magnus. 

Physical  Development  in  the  Treatment  of  Disease  and  Deformity.— Most 
of  the  affections  benefited  by  the  movement  cure  are  of  the  chronic  type, 
and  require  for  the  most  part  the  second  or  duplicated  variety  of  exercises. 
In  the  majority  of  these  diseases,  too,  what  is  required  is  to  restore  and 
develop  the  entire  body :  in  other  words,  their  cure  involves  the  vital 
principle  of  physical  culture, — the  acquirement  and  preservation  of  health. 
In  addition  to  this,  in  others  it  will  be  necessary  to  perform  certain  specific 
exercises  intended  to  stimulate  and  restore  directly  the  affected  region  or 
organ.  These  need  not  here  be  described  in  full,  as  they  have  already  been 
given  in  more  or  less  detail  in  other  parts  of  this  work. 

In  considering  the  subject  of  movements  in  their  particular  application 
to  children,  the  employment  of  such  apparatus  as  dumb-bells,  Indian  clubs, 
chest-weights,  rowing-machines,  etc.,  must  not  be  overlooked.  The  length 
of  this  article,  however,  will  not  permit  of  their  description  in  a  proper 
manner,  so  that  those  interested  are  referred  to  the  excellent  writings  of 
Maclaren,  Sargent,  Blakie,  Ralfe,  Ball,  Dowd,  Oswald,  Schaible,  aud  others. 
Nor  must  the  subject  of  passive  and  active  movements  by  means  of  the 
beautifully-constructed  apparatus  employed  at  Baden  Baden  and  similar 
resorts  be  slighted.  These  systems  possess  a  voluminous  literature  of 
their  own,  and  are  neither  specially  adapted  for  childhood  and  adolescence 
nor  properly  to  be  considered  within  the  limits  of  this  article. 

In  conclusion,  attention  may  again  be  directed  to  the  tendency  to  de- 
velop some  parts  at  the  expense  of  others,— the  lower  extremities  of  runners, 
the  back  and  forearms  of  rowing  men,  etc., — and  to  the  necessity  of  in- 
sisting as  far  as  possible  upon  the  complete  development  of  the  body ;  in 
other  words,  emphasizing  the  statement  of  Dr.  Parkes  that,  when  a  single 
muscle  or  group  of  muscles  is  exercised  to  too  great  an  extent,  these  after 
growing  to  a  great  size  begin  to  waste,  which  does  not  seem  to  be  the  case 
when  all  the  muscles  of  the  body  are  exercised. 


MASSAGE. 

By  WILLIAM  A.  EDWAEBS,  M.D. 


Massage,  from  the  French  word  masser,  literally  means  kneading,  but 
in  its  application  of  to-day  it  denotes  the  communication  of  motion  to 
the  tissues  from  an  external  source,  in  contradistinction  to  the  various 
movements,  Swedish,  localized,  and  remedial  gymnastics.  The  latter  terms 
are  used  to  designate  motions  of  the  entire  limb  or  limbs  or  of  the  trunk 
through  the  joints. 

Historical. — The  application  of  massage  to  medicine  is  of  ancient  date ; 
indeed,  as  Weiss  and  Ritterfeld  tell  us,  documentary  evidence  shows  that 
the  Chinese  recognized  its  importance  three  thousand  years  before  our  time, 
and  that  remarkable  book  of  the  Hindoos,  the  Susruta,  contains  descrip- 
tions of  mechano-therapy ;  the  Brahmins  continue  even  up  to  the  present 
time  the  method  that  was  in  use  thousands  of  years  ago.  The  Chinese 
publications  of  centuries  ago  present  illustrations  which  show  clearly  the 
correctness  of  the  ideas  of  the  Chinese  physicians  at  that  time  concerning 
massage  and  medical  gymnastics.  Duhalde  informs  us  that  the  schools 
then  established  have  been  maintained,  until  now  they  form  part  of  the 
regular  curriculum  of  the  educated  Chinese  physician,  and  that  it  was 
probably  from  the  Hindoos  and  Chinese  that  the  Greeks  and  Romans 
obtained  their  information  on  masso-therapeutics.  It  was  not  until  the 
internal  disintegration  of  the  Empire  had  commenced  that  Rome  introduced 
the  brutal  exhibit  of  her  circus  sports  in  place  of  the  more  refined  exercises 
learned  from  her  Grecian  neighbors ;  and  finally  the  Christianity  of  the 
Middle'  Ages,  in  abolishing  all  Roman  customs,  made  no  exception  of 
mechano-therapy,  which  consequently  fell  into  disuse  until  about  1680,  when 
Borelli  called  attention  to  its  peculiar  virtues.  In  1740,  Fuller,  in  England, 
published  a  little  work  which  attracted  much  attention,  and  which  appears 
to  have  been  the  turning-point  in  a  revival  of  the  popularity  of  massage, 
as  the  works  of  Borner  and  Gehricke  (1748)  appeared  in  rapid  succession, 
followed  in  1781  by  that  of  Clement  Joseph  Tissot,  later  by  those  of  Bar- 
thez  and  the  two  Webers,  and  by  John  Pugh's  (1794)  treatise  on  the  science 
of  muscular  action,  which  in  turn  was  followed  by  Barclay's  Edinburgh 
work  (1808).  "  The  Muscular  Motion  of  the  Human  Body,"  which  Schreiber 
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(1887)  considers  worthy  of  special  commendation.  Balfour  added  his  testi- 
mony in  1819,  and  Pravaz  in  1827  ;  but  the  greatest  advance  was  made  by 
Blache  in  1855,  and  by  Ling,  whose  work  at  the  Central  Institute  of 
Gymnastics  at  Stockholm  extended  from  1806  until  his  death  in  1839. 

Schreiber  tells  us  that  the  number  of  magazine  articles  and  pamphlets 
from  all  sources  up  to  1874  ranged  from  one  to  four  a  year,  increasing 
in  1879  to  nineteen  publications  in  various  languages :  this  increase 
demonstrates  the  general  interest  in  the  subject  that  was  awakening  in  the 
entire  medical  world.  Most  of  the  larger  cities  have  erected  institutes  for 
sanitary  gymnastics,  and  in  the  last  few  years  it  has  won  for  itself  a  place 
in  all  the  standard  works  on  therapeutics  and  general  medicine. 

Effects. — The  effects  of  massage  or  mechanical  movements  may  be 
properly  considered  under  two  subdivisions,  (a)  primary  and  (6)  secondary. 
Under  the  former  we  attempt  the  removal  of  exudates,  extravasations, 
vegetations,  and  adhesions ;  under  the  latter,  stimulation  of  the  muscular 
and  nervous  system  by  increasing  the  circulation  and  setting  on  foot  cell- 
changes  and  metamorphosis  of  tissue,  and  furthermore  directly  affecting  the 
process  of  general  nutrition.  The  effect  of  centripetal  stroking  of  the 
body  is  to  increase  at  once  the  rate  of  flow  of  the  lymphatic  and  the  venous 
circulation  in  the  part ;  this  has  been  demonstrated  beyond  peradventure 
by  Von  Mosengeil's  well-known  experiments  upon  the  effect  of  massage 
in  causing  absorption  from  about  the  joints.  This  observer  injected 
finely-levigated  black  India-ink  into  the  joints  of  rabbits,  and  those  joints 
which  were  subjected  to  massage  showed  a  progressive  decrease  in  size, 
while  the  others  remained  large.  After  death  the  India-ink  was  fouud,  in 
those  limbs  which  had  been  manipulated,  scattered  through  the  thigh  and  as 
numerous  foci  in  the  areolar  tissue. 

Classification. — We  adopt  the  classification  of  Mezger,  which  is  gener- 
ally accepted  to-day, — viz. :  1,  effleurage  (stroking)  ;  2,  frictions  (friction) ;  3, 
petrissage  (kneading)  ;  4,  tapotement  (percussion).  The  first  manipulation 
consists  in  stroking  with  the  palm  of  the  hand  or  its  radial  border,  or 
with  the  tips  of  the  fingers,  or  with  the  thumb  alone,  and  the  force  applied 
may  be  the  gentlest  possible  or  the  heaviest  pressure  made  by  reinforcing 
the  operating  hand  with  the  other  laid  on  top  of  it.  Where  deep  effect  is 
desired,  as  the  removal  of  exudations  in  the  tendons  or  the  intermuscular 
tissue,  the  thumb  or  several  fingers  are  used,  the  tips  being  held  nearly  per- 
pendicular to  the  surface,  and  the  degree  of  penetration  is  dependent  upon 
the  amount  of  pressure  exerted.  When  working  in  bony  regions,  only  mod- 
erate pressure  must  be  used ;  when  concerned  with  large  muscular  masses, 
the  fleshy  cushions  of  the  palm  of  the  hand  must  be  brought  into  requisi- 
tion, and  the  patient  so  placed  that  the  masseur  can  be  aided  by  the  weight 
of  the  upper  part  of  his  trunk  in  giving  force  to  the  stroke.  As  a  rule, 
the  strokes  are  to  be  made  centripetally, — that  is,  towards  the  central  organ 
of  the  circulation  ;  in  certain  rare  cases  this  rule  may  be  disregarded,  and 
the  direction  of  the  stroke  may  be  centrifugal. 
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Friction  consists  in  the  use  of  the  thumbs  or  the  tips  of  the  fingers  in 
strong,  forcible  circular  rubbings,  followed  by  centripetal  stroking.  The 
object  of  these  manipulations  is  to  act  upon  deposits  in  diseased  parts  in 
such  a  manner  as  to  distribute  them  among  healthy  tissues,  and,  inasmuch 
as  pathological  deposits  may  exist  in  any  tissue,  we  can  formulate  no  gen- 
eral rule  for  the  direction  which  the  frictions  may  take,  but  it  should  rather 
be  our  aim  to  reach  sound  tissue,  and  consequently  the  friction  may  be 
centrifugal  if  the  healthy  parts  lie  in  that  direction. 

Petrissage,  or  kneading,  is  performed  with  the  tips  of  the  thumbs  or 
with  the  index  finger  and  the  thumb,  and  consists  in  picking  up  a  muscle 
or  other  tissue  and  subjecting  it  to  firm  pressure,  either  by  the  thumbs  and 
fingers  or  by  the  fingers  and  the  dense  tissue  that  may  underlie  it. 

Tapotement,  or  percussion,  is  usually  divided  into  four  sections :  1  st. 
Clapping  with  the  palm  of  the  hand  or  with  an  instrument  especially  con- 
structed for  the  purpose.  2d.  Hacking,  which  is  performed  with  the  ulnar 
border  of  the  hand  or  with  the  extended  fingers,  depending  upon  the  im- 
pression desired  to  be  created ;  with  the  fingers  the  motion  is  made  from 
the  wrist-joint,  with  the  edge  of  the  hand  it  is  either  from  the  elbow-  or 
from  the  shoulder-joint.  3d.  Punctuation,  which  is  performed  with  the 
tips  of  the  fingers,  and  is  usually  applied  upon  the  head  or  upon  the  prse- 
cordia.  4th.  Beating  with  the  clinched  hand ;  usually  applied  over  the 
thick  muscles  of  the  thigh. 

Local  Massage. — Having  considered  the  special  forms  of  massage, 
it  will  be  well  to  review  its  application  to  the  various  parts  of  the  body, 
which  we  will  term  local  massage. 

Massage  of  the  leg  commences  with  stroking  from  the  foot  to  the  hip, 
and  then  friction  from  the  interosseous  muscles  upward,  followed  by  stroking, 
which  in  turn  is  followed  by  kneading,  and  the  treatment  of  the  limb  is 
completed  by  hacking  over  the  muscular  parts.  The  arm  receives  a  similar 
treatment,  which  is  best  applied  in  the  semi-flexed  position. 

The  Chest. — Here  again  we  commence  by  stroking  with  the  hands  on 
each  side  of  the  sternum,  manipulating  upward  and  outward  with  circular 
movements.  The  prsecordia  is  to  receive  circular  punctuation  :  too  much 
strength  must  not  be  used,  and  the  treatment  of  this  region  may  be  ter- 
minated by  hacking  and  clapping.  The  back  should  receive  much  care,  and 
is  to  be  treated  by  downward  stroking  from  the  base  of  the  skull  to  the 
sacrum,  taking  care  to  avoid  the  spinous  processes  of  the  vertebrae;  this 
is  to  be  followed  by  friction  with  the  tips  of  the  fingers  in  the  same  general 
direction,  making  the  movement  more  lateral,  so  as  to  include  the  postero- 
lateral aspect  of  the  trunk.  Then  spread  the  hands  over  the  back  and 
knead  with  the  thumbs  between  the  vertebrae,  and  administer  hacking 
up  and  down  the  back  several  times, — some  authorities  say  ten  times,  but 
this  would  certainly  be  more  than  a  child  could  stand.  It  is  well  to  finish 
by  stroking  and  clapping,  particularly  the  latter,  and  especially  on  the 
right  side. 
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The  Abdomen.— -The  patient  lying  upon  the  back,  with  the  legs  flexed  on 
the  thighs  and  the  thighs  on  the  abdomen,— to  secure  perfect  relaxation, 
which  is  essential,— the  masseur  commences  on  the  right  side  by  spreading 
the  right  hand  over  the  abdomen  and  pressing  with  the  heel  of  the  hand 
and  the  fingers  alternately ;  this  manipulation  is  to  be  carried  out  in  the 
direction  of°the  transverse  colon.     Kneading  is  next  applied  by  the  tips 

of  the  fingers. 

The  liead  is  best  treated  by  stroking,  friction,  hacking,  and  shaking. 
The  first  is  applied  principally  to  the  forehead  :  with  "  the  thumbs  between 
the  eyebrows,  the  stroke  is  to  be  carried  firmly  over  the  temples  to  the  ears, 
both  thumbs  working  together."  Friction  of  the  entire  head  with  the  palm 
of  the  hand,  hacking  with  both  hands,  making  circles  over  the  head  in  all 
directions,  and  gentle  shaking  by  clasping  the  forehead  with  both  hands  and 
shaking  the  head  carefully  and  deliberately,  will,  as  a  rule,  be  the  best 
method  of  procedure. 

In  massage  of  the  face  only  two  motions  are  used, — stroking  and  fric- 
tion. With  the  index  finger  in  the  mouth,  the  thumbs  stroke  the  muscles 
of  the  cheek,  and  by  the  thumb  and  the  index  finger  the  muscles  are  picked 
up  and  subjected  to  rotatory  movements. 

Massage  of  the  Throat  and  Neck. — Von  Gerst  advises  that  the  patient 
be  "  stripped  to  the  middle  of  the  chest,  and  stand  with  head  thrown  back 
and  shoulders  relaxed ;  deep,  full,  and  regular  breathing  by  the  patient  is 
essential,  else  the  return  venous  circulation  will  be  impeded.  Each  stroke 
consists  of  three  parts.  First,  the  open  hands,  with  the  palms  upward,  are 
placed,  with  their  ulnar  borders  in  the  right  and  left  cervical  fossae,  between 
the  head  and  the  neck,  so  that  the  tip  of  the  little  finger  and  the  last  joint 
of  the  ring  finger  shall  rest  upon  the  mastoid  process  behind  the  ear,  and 
the  ball  of  the  little  finger  under  the  horizontal  branch  of  the  lower  jaw. 
A  centripetal  movement  is  now  begun  with  the  ulnar  borders  of  the  palms 
thus  placed  in  the  superior  cervical  region,  and  is  performed  as  follows. 
"While  the  ulnar  border  is  moving  towards  the  middle  of  the  neck,  both 
hands  perform  a  rotation  on  their  long  axes,  so  that  the  radial  border  turns 
upward  and  inward  towards  the  head  and  finally  reaches  the  position  first 
occupied  by  the  ulnar  border,  and  thus  the  entire  palm  has  come  in  contact 
with  the  neck  and  is  now  employed  in  giving  the  stroking."  A  slight  de- 
gree of  pressure  is  to  be  exerted  by  the  balls  of  the  thumb  upon  the  jugular 
veins,  and  by  the  palmar  surface  of  the  fingers  upon  the  venous  and 
lymphatic  vessels  along  the  lateral  cervical  regions.  At  the  supraclavicular 
fossa  the  hand  again  turns  upon  its  long  axis,  and  the  radial  border  of  the 
palm  once  more  comes  into  use.  The  lateral  cornua  of  the  hyoid  bone 
and  the  larynx  are  to  be  avoided ;  pressure  on  either  produces  pain  and 
inclination  to  cough. 

Movements. — The  various  Swedish  movements  are  peculiarly  applicable 
to  the  growing  child,  and,  when  judiciously  used,  will  do  much  to  produce 
a  symmetrical  growth,  preserve  health,  and  correct  vicious  tendencies. 
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The  Application  of  Massage  and  Swedish  Movements  in  the 
Treatment  of  Disease. — We  will  first  consider  the  conditions  which 
demand  neck-massage,  as  in  this  region,  owing  to  the  numerous  superficial 
veins  and  the  distribution  of  the  carotid  arteries,  we  can  act  almost  directly 
upon  both  circulations.  Indeed,  massage  in  this  region  has  been  compared 
to  copious  bloodletting  without  its  disadvantages  ;  consequently  it  is  most 
advantageous  in  congested  conditions  of  the  brain  and  its  membranes. 
Being  a  rapid  method  of  depletion,  it  is  efficacious  in  sunstroke,  also  in 
headache  and  hemicrania  when  these  are  of  the  congested  type  ;  but  when 
the  latter  occurs  in  weak,  anaemic,  nervous  children,  massage  of  the  neck  is 
useless ;  our  efforts  then  would  better  be  directed  to  manipulation  of  the 
scalp,  forehead,  and  temple,  bearing  in  mind,  however,  that  in  these  chil- 
dren massage  in  this  region  is  apt  to  produce  hypnotism.  Vretlind  believes 
that  in  many  instances  hemicrania  is  due  to  chronic  myositis,  in  which 
case,  of  course,  the  muscles  must  be  carefully  manipulated  to  remove  the 
indurations.  Walter  Johnson  goes  even  further,  and  says  that  the  necks 
of  nearly  all  his  patients  who  had  suffered  for  any  length  of  time  from 
head-affections  were  swollen  and  indurated,  with,  probably,  enlarged  and 
swollen  glands  in  the  neighborhood. 

Massage  is  said  to  have  been  used  with  the  most  gratifying  results  in 
the  so-called  wasting  diseases  of  children. 

Peripheral  neuralgias  which  are  not  dependent  upon  central  nervous 
disease  or  deep-seated  pressure  (tumors)  are  peculiarly  amenable  to  the 
effects  of  massage, — percussion  or  kneading.  Sciatica  is  often  speedily 
relieved,  particularly  if  it  be  rheumatic  and  come  under  treatment  before 
alteration  has  taken  place  in  the  sheath  or  the  neurilemma. 

The  so-called  sensitive  points  met  with  in  different  parts  of  the  body  in 
nervous  girls  at  or  about  adolescence  are  often  entirely  removed  by  massage. 
These  points  when  located  over  the  spinous  processes  of  the  vertebra  are 
often  responsible  for  hysterical  outbursts. 

Cramp,  when  peripheral  and  due  to  over-use,  over-tension,  or  irritation 
of  the  nerves,  is  to'  be  treated  by  percussion,  kneading,  and  strong  stroking 
of  the  muscle  or  group  of  muscles  affected. 

Chorea. — If  the  child  is  violent,  it  should  be  held  supine  upon  a  mat- 
tress for  from  ten  to  fifteen  minutes,  while  the  masseur  applies  gentle 
stroking  with  the  palm  of  the  hand  over  the  entire  body ;  the  time  occu- 
pied in  this  application  is  to  be  rapidly  increased  to  an  hour  and  to  be 
repeated  every  three  or  four  days.  In  a  short  time  regular  passive  move- 
ments are  to  be  added  to  the  treatment,  care  being  taken  to  overcome 
the  tension  of  the  antagonistic  muscles,  so  that  within  eight  or  ten  days 
the  child  can  take  a  few  voluntary  active  muscular  movements.  Within 
the  next  week  gymnastic  exercises  are  introduced,  which  must  be  of  the 
simplest  form,  and  are  to  be  combined  with  simple  voluntary  movements 
of  the  limbs  and  trunk.  It  is  well  to  have  the  patient  imitate  the  move- 
ments of  the   masseur,  in  order  to  exercise  his  will-power.     Ehythmic 
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movements  timed  by  music  are  of  inestimable  benefit  for  the  exercise  of  the 
child's  will  and  brain.  The  case  is  apt  to  improve  up  to  a  certain  point 
and  then  reach  a  stationary  period,  in  that  event  sorely  taxing  the  phy- 
sician's skill ;  but  a  happy  termination  will  usually  be  brought  about  by 
kindness,  persuasion,  and  encouragement.  Blache  states  that  of  one  hun- 
dred and  eight  cases  of  chorea  in  childhood  treated  as  above  recorded  not 
one  relapsed.  > 

It  is  not  our  province  in  this  article  to  refer  to  the  benefits  to  be  derived 
from  massage  in  the  peripheral  palsies  of  motor  nerves,  in  lead-poisoning, 
or  in  the  local  anaesthesias ;  but  we  desire  to  call  special  attention  to  its  use 
in  anterior  poliomyelitis, — infantile  spinal  paralysis.  It  must,  of  course,  be 
applied  only  after  the  acute  manifestations  of  the  disease  have  subsided  and 
all  evidences  of  irritation  in  the  central  nervous  system  have  passed  away : 
then,  and  then  only,  will  massage  be  of  benefit ;  furthermore,  after  massage 
has  been  persisted  in  for  a  time,  the  muscles  will  respond  to  electric  stim- 
ulation. Von  Mosengeil  mentions  a  case  in  which  at  the  expiration  of  four 
months  electric  excitability  was  completely  restored.  Norstrom  adds  his 
testimony  to  the  efficacy  of  the  method,  but  Murrell  considers  that  some  of 
the  improvement  is  due  to  the  retrogressive  character  of  the  disease. 

Post-diphtheritic  paralyses,  as  Kellgren  tells  us,  are  often  at  once  and 
permanently  relieved  by  manipulation ;  he  records  the  case  of  a  girl  under 
treatment  from  June  23  to  August  16,  eighteen  seances  in  all,  who  was 
discharged  cured  and  in  whom  no  relapse  occurred. 

Angina  pectoris  has  often  been  relieved  by  vigorous  stroking  and  knead- 
ing over  the  heart.  Miihlberger  records  the  case  of  a  young  man  in  whom 
the  relief  was  marked,  the  severity  of  the  attacks  being  much  lessened. 

Abdominal  massage  is  of  benefit  in  many  cases,  as  in  this  way  we  can 
act  upon  the  circulation  of  the  blood  and  lymph  and  stimulate  the  secre- 
tions and  excretions  of  the  entire  gastro-intestinal  tract,  to  say  nothing  of 
its  effect  upon  effusions  or  new  growths  or  faecal  accumulations.  Hence,  as 
Lee  says,  abdominal  massage  is  indicated  in  acute  or  chronic  gastric  and 
intestinal  catarrhs,  dyspepsias,  cardialgia,  dilatation  of  the  stomach,  iutes- 
tinal  obstruction,  tympanites  when  not  dependent  upon  inflammatory  action, 
ascites,  and,  finally,  all  the  sequelse  of  peritoneal  inflammation,  as  peritoneal 
or  extra-peritoneal  exudations  or  adhesions,  provided,  of  course,  that  all 
signs  of  inflammation  have  subsided.  In  habitual  constipation,  combined 
with  pelvic  gymnastics  its  effect  is  most  happy ;  indeed,  even  when  the 
accumulation  is  so  excessive  that  occlusion  is  threatened,  it  is  often  possible 
by  very  gentle  massage  to  move  the  hardened  fsecal  mass  onward  towards 
the  sigmoid  flexure  so  that  it  may  be  reached  and  softened  by  injections. 

The  liver  and  spleen  are  directly  accessible  to  manipulation  when  they 
are  enlarged,  and  even  when  they  are  normal  in  size  they  may  be  indirectly 
affected  by  massage :  hence  it  is  indicated  in  hepatic  congestion,  enlarge- 
ment, or  jaundice,  and  in  splenic  engorgement ;  gymnastic  exercises  should 
be  added  to  the  treatment. 
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In  the  ansematoses,  as  chlorosis  and  anaemia,  general  massage  of  the  whole 
body,  in  combination  with  the  usual  plan  of  treatment  in  such  cases,  will 
often  hasten  the  return  of  the  blood  to  normal.  We  have  already  called 
attention  to  the  effect  of  massage  upon  the  blood-  and  lymph-circulation  : 
its  effect  on  superficial  oedema  will  likewise  be  most  happy,  whether  the 
oedema  be  a  manifestation  of  a  general  disease  or  be  due  to  local  obstruction. 
Massage  is  peculiarly  grateful  to  those  patients  who  present  oedema  of  the 
lower  extremities,  and  is  particularly  to  be  recommended  in  tlhe  oedema  of 
scarlatina,  where  it  not  only  acts  directly  upon  the  circulation  of  the  parts, 
but  also  assists  in  restoring  the  skin  to  the  normal. 

In  diseases  of  the  heart,  massage  is  capable  of  affording  much  relief. 
Gendrin  formulated  the  apt  expression  that  "  massage  constitutes  a  sort  of 
accessory  venous  heart." 

Several  careful  observers  demonstrate  beyond  question  that  massage 
causes  an  elevation  in  the  surface-temperature.  For  example,  Mills  has 
recorded  observations  on  the  general  and  axillary  temperature  in  a  girl  nine 
years  of  age  who  had  partial  paralysis  of  the  right  arm  and  both  legs 
following  scarlet  fever ;  the  temperature  showed  the  following  changes  : 

Before  Treatment.  After  Treatment. 
99.5°  F.  100°     F. 

99.3°  F.  100°     F. 

99°     F.  99.5°  F. 

99°     F.  99°     F. 

99°     F.  99.5°  F. 

AVeir  Mitchell  is  even  more  decided  upon  this  point,  and  remarks  that  he 
has  frequently  seen  the  strangely  cold  limbs  of  children  suffering  from 
infantile  paralysis  gain  from  6°  to  10°  F.  during  an  hour's  massage. 
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PROPHYLAXIS  OF  DISEASE  IN  CHILDREN. 

By  J.  WELLINGTON  BYEES,  M.D. 


Peophylaxis  may  be  designated  as  a  series  of  methods  or  procedures 
whereby  contagious  disease  is  restricted  and  prevented  by  suppressing  or 
removing   its    predisposing    conditions   and   destroying   or  modifying  its 


exciting  causes. 


Viewing  the  subject  in  the  light  of  this  definition,  it  will  be  seen  that 
preventive  medicine  is  largely  dependent  upon  a  knowledge  of  the  etiology 
of  disease,  and  that  its  sphere  is  precursory.  In  order,  therefore,  to  obtain 
a  satisfactory  understanding  of  its  principles  and  methods,  such  as  may  be 
peculiarly  applicable  to  contagion  among  children,  it  will  be  necessary  to 
examine  into  those  circumstances  and  to  discuss  those  influences  which  are 
ordinarily  presumed  either  to  favor  or  to  retard  the  origin,  the  development, 
and  the  distribution  of  disease. 

Observation  shows  very  generally  that  the  conditions  which  usually 
constitute  human  environment,  including  such  factors  as  air,  water,  food, 
clothing,  habitation,  climate,  and  telluric  influences,  have  a  constant  and 
powerful  effect  in  shaping  the  type  and  advent  of  morbid  phenomena,  and 
that  they  often  furnish  the  means  by  which  the  immediate  or  exciting 
causes  of  disease  reach,  invade,  and  are  eliminated  from  the  body.  Hence 
the  whole  system  of  prophylaxis  purposes  to  understand  these  conditions 
and  to  take  such  advantage  of  them  as  will  control  or  destroy  their  morbific 
agencies  and  influences.  While  it  is  true  that  investigations  with  etiologi- 
cal data  are  highly  essential  and  conducive  to  a  philosophical  or  scientific 
interpretation  and  practice  of  preventive  methods,  still  it  must  not  be  con- 
cluded that  its  progress  in  the  past  or  its  prospect  for  the  future  has  been  or 
is  solely  contingent  upon  the  exact  amount  of  information  possessed  con- 
cerning the  causation  of  the  disease,  since  there  are  numerous  and  valu- 
able facts  associated  with  its  history  which  are  not  dependent  upon  these 
features  for  their  utility.  Indeed,  experience  pretty  clearly  demonstrates 
that  it  is  eminently  possible  to  achieve  a  very  efficient  system  of  pre- 
venting disease  withlittle  or  no  knowledge  of  its  exciting  causes.  Many 
of  the  practices  now  in  vogue  were  originated  long  before  the  era  of  the 
germ  theory ;  still  they  are  now  none  the  less  reliable.  A  number  of  dis- 
orders corroborate  this  and  illustrate  the  methods  of  prevention  in  a  high 
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degree,  though  their  causes  are  quite  unknown.  This  is  exemplified  in  all 
the  acute  exanthemata  and  in  diphtheria,  each  of  which  shows  unmistakable 
evidences  of  amenability  to  isolation  and  disinfection,  yet  the  personality 
of  their  specific  agents  is  conjectural.  Therefore  it  must  never  be  concluded 
that  for  prophylaxis  to  be  efficient  the  causes  of  disease  must  be  known, 
since  experience  teaches  the  contrary. 

As  set  forth  in  the  definition,  there  are  two  general  methods  employed 
in  attempting  to  restrict  and  prevent  the  spread  of  contagious  disease.  The 
first  of  these  is  preparatory  and  defensive,  and  treats  of  those  conditions, 
externally  in  the  media  and  internally  in  the  body,  which  invite  or  predis- 
pose to  the  occurrence  of  morbidity  or  which  foster  and  sustain  its  actual 
exciting  causes.  The  second  class  in  contradistinction  to  this  is  aggressive 
and  destructive,  and  purposes  to  seek  out,  attack,  and  kill  the  specific  germs 
of  contagious  disease  or  to  render  their  surroundings  so  inimical  that  they 
will  perish.  This  latter  method  constitutes  disinfection.  As  preliminary  to 
a  consideration  of  these  two  divisions  of  the  subject,  it  must  be  observed, 
however,  that  the  disorders  especially  referred  to  here  as  preventable  and 
avoidable  have  the  common  features  that  they  are  transmissible  mediately 
or  immediately  from  sick  to  seemingly  well  though  susceptible  persons,  and 
that  they  are  each  presumably  due  to  or  caused  by  a  specific  germ  or  con- 
tagion, which  is,  as  a  rule,  a  living  unicellular  vegetable  micro-organism  of 
the  general  class  bacteria.  Bearing  this  in  mind  will  better  enable  us  to 
perceive  the  scope  and  plan  of  prophylaxis.  All  zymotic  diseases,  while 
not  originating  in  pecidiar  environment,  so  far  as  we  are  now  aware,  yet 
are  its  inevitable  outcome.  In  other  words,  there  must  always  be  suscep- 
tibility upon  the  part  of  the  infected  subject  and  pathogenicity  upon  the  part 
of  the  germ,  before  disease  can  arise  and  manifest  itself.  If  there  should 
be  anything  in  the  external  media  or  in  the  internal  conditions  of  the  body 
calculated  to  hinder  or  frustrate  the  operations  of  the  contagion,  and  it  fails 
to  germinate  or  reproduce,  the  individual  escapes.  Hence  there  must  always 
be  a  certain  amount  of  co-operation  among  all  the  factors  concerned  in  dis- 
ease-processes in  order  for  the  disease  to  exist.  As  has  been  stated,  these 
conditions  relate  to  the  exciting  cause  so  as  to  foster  and  assist  it,  or  to  the 
body  so  as  to  debilitate  it  and  render  it  vulnerable  or  susceptible  to  patho- 
genic agents.  A  satisfactory  understanding  of  how  these  influences  act  to 
produce  these  results  is  obtainable  by  an  investigation  of  the  relations  of 
the  two  factors  of  predisposing  conditions  and  exciting  causes. 

Before  proceeding  to  a  discussion  of  these,  however,  I  deem  it  necessary 
by  way  of  parenthesis  to  mention  the  misconceptions  which  have  arisen 
in  regard  to  the  use  of  the  terms  predisposing  conditions  and  exciting 
causes.  It  has  been  customary,  under  the  older  notions  of  disease-etiology, 
to  employ  the  latter  of  these  when  describing  circumstances  antecedent 
and  related  to  its  occurrence.  In  the  light  of  recent  developments  this 
is  both  wrong  and  illogical,  and  should  be  dispensed  with,  from  the  fact 
that  we  now  know  full  well  that  none  of  the  agencies  or  conditions  usually 
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embraced  by  these  phrases  are  at  all  capable  of  generating  or  acting  as  a 
cause  of  specific  disease. 

Everything  that  happens  must  either  have  an  adequate  cause — that  is,  an 

agent 0r  be  spontaneous;  still,  there  is  a  material  and  broad  difference,  when 

speakino-  of  contagious  disease,  between  substances  and  conditions,  between 
agents  and  agencies.  The  first  are  definite,  an  entity ;  the  latter,  a  state  or 
relation.  To  illustrate  practically,  take  the  instance  of  erysipelas  following 
a  wound.  Here  the  wound  acts  as  a  condition  which  renders  the  entrance 
of  the  erysipelatous  virus  possible,  and  without  which  it  could  not  enter 
or  progress  yet  the  wound  is  in  no  sense  a  cause  of  erysipelatous  disease 
and  would  never  under  any  circumstances  originate  or  produce  it  in  the 
absence  of  the  specific  poison.  It  is  a  contributory  or  predisposing  condi- 
tion, which  assists  the  virus,  and  not  a  cause  of  the  disease.  This  is  a 
distinction  seldom  insisted  upon  in  etiology  heretofore,  though,  as  a  means 
of  a  clear  idea  of  the  causation  of  pathogenesis,,  such  as  will  be  of  service 
in  antagonizing  its  advances  and  encroachments,  its  propriety  cannot  be 
gainsaid.  In  fact,  it  is  fundamental  to  quite  a  number  of  the  methods 
pursued  in  prophylaxis,  and  they  owe  their  practicability  and  efficiency  to 
the  fact  that  disease-conditions  and  disease-causes  are  distinct  from  each 
other.  It  is  by  studying  and  classifying  these  separate  influences  that 
we  learn  to  modify  and  remove  them  and  establish  a  scientific  basis  for 
preventive  medicine. 

As  has  been  remarked,  predisposing  conditions  may  be  made  to  include 
all  those  external  states  which  determine  the  mode  of  life,  propagation,  and 
distribution  of  disease-germs  outside  the  body,  and  also  those  internal  in- 
fluences which  alter  or  control  the  resistance  of  the  body  to  their  invasion. 
With  regard  to  the  conditions  which  chiefly  influence  the  body  so  as  to 
render  it  susceptible  to  disease-agents,  there  are  two  kinds,  the  internal 
and  the  external,  some  of  which  are  avoidable  and  others  inevitable.  It 
does  not  lie  within  the  purpose  of  this  article  to  enter  into  details  as  to 
how  and  why  these  conditions  produce  their  effects,  or  how  and  why  the 
removal  of  them  gives  exemption  and  immunity.  We  must  accept  them 
as  facts  fully  corroborated  by  a  long  series  of  reliable  experience.  As  to 
the  rationale  and  mechanism  of  the  physiological  processes  that  lead  to 
protection  from  disease,  there  are  many  vastly  interesting  phenomena  which 
recent  advances  in  bacteriology  and  chemistry  have  brought  forward.  The 
germ  theory  of  disease,  together  with  the  labors  of  MetschnikoflF  and  his 
coadjutors  in  the  phagocytic  actions  of  cells,  opens  up  a  new  and  luminous 
prospect  for  all  medicine,  and  ere  long  we  shall  possibly  be  equipped  with 
the  facilities  for  knowing  precisely  and  seeing  actually  the  processes  of 
immunity  and  protection  going  on.  Undoubtedly  these,  in  addition  to 
the  experiments  now  being  conducted  throughout  the  world  by  means  of 
attenuated  viruses  inoculated  for  the  purpose  of  preventing  and  anticipating 
infectious  disease,  foreshadow  great  possibilities  for  all  measures  of  prophy- 
laxis.    Again,  the  introduction  for  similar  purposes  of  ptomaines,  leuco- 
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maines,  and  such  other  drugs  and  synthetical  chemicals  as  have  analogous 
molecular  composition  or  constitution  to  the  specific  poisons  of  the  pathogenic 
germs,  will  eventually  place  preventive  medicine  in  the  foremost  rank  of 
beneficent  science. 

Among  the  external  conditions  that  produce  tendencies  towards  disease 
are  foul  air,  damp  soil,  filthy  habitations,  poverty  of  food  and  clothing, 
defective  sewerage,  and  the  like.  All  of  these,  by  lowering  the  vital  forces 
and  depressing  the  systemic  functions,  induce  a  condition  of  susceptibility 
to  morbid  agents.  They  prepare  the  soil  for  disease-germs  and  create  pro- 
clivities favoring  their  development.  The  ancients,  while  knowing  nothing 
of  the  final  vital  reactions  of  the  tissues,  or  how  they  operated  to  protect 
the  system,  recognized  the  great  importance  of  hygiene  and  sanitation  in 
farthering  these  events  and  controlling  and  warding  off  the  approaches  of 
disease.  Hence  the  Greeks  and  Romans  never  failed  to  inculcate  regu- 
lations pertaining  to  hygiene.  Moses,  the  law-giver,  laid  down  a  sanitary 
code,  with  severe  penalties  attached  for  infringement,  and  gave  directions 
for  the  disinfection  of  persons,  places,  and  things,  so  thorough  and  effective 
that  even  this  advanced  age  can  find  little  room  for  improvement.  There- 
fore there  is  nothing  new  in  the  statement  that  health  protects  itself  and  is 
the  means  of  its  own  defence. 

Recent  developments  in  histology  and  bacteriology  show  that,  while  the 
cells  of  the  body  possess  the  ordinary  functions  of  growth,  reproduction, 
and  assimilation,  they  have  in  addition  aptitudes  or  inherent  powers  for 
discriminating  between  natural  and  foreign  substances  in  the  economy,  and 
that  they  seize  upon,  devour,  and  cast  off  the  latter  in  a  most  marvellous 
and  perfect  manner.  In  order  to  do  this,  however,  and  keep  the  system 
protected  from  the  invasion  of  noxious  substances,  the  cells  must  be  sus- 
tained at  the  normal  standard  of  healthy  action,  their  pabulum  and 
stimuli  the  best,  such  as  hygienic  influences  are  capable  of  furnishing, 
since  if  they  be  depressed  by  the  presence  of  predisposing  conditions 
they  are  unfit  to  cope  with  the  enemy  the  micro-organism,  and  they 
perish.  Therefore,  since  the  vital  organism  is  qualified  to  protect  itself, 
it  should  be  assisted  by  all  the  means  at  hand,  and  everything  removed 
that  tends  to  hinder  or  cripple  its  efforts.  The  experiments  recently  made 
by  Roger  and  Charrin  confirm  this  in  a  remarkable  degree:  they  find 
that,  even  when  the  serum  of  the  blood  is  impoverished,  it  alone  may  de- 
termine susceptibility  and  render  the  entrance  of  the  germ  possible,  bacteria 
being  far  less  active  and  virulent  in  it  the  nearer  it  approaches  the  standard 
of  healthy  blood.  When  we  recall  the  very  general  prevalence  of  germs, 
the  wisdom  and  necessity  of  exemption  and  protection  being  dependent  upon 
something  outside  from  and  superior  to  human  knowledge  and  precautions 
become  obvious. 

Among  the  internal  states  or  conditions  which  create  liability  to  disease- 
agents  may  be  mentioned  age,  sex,  nation,  race,  certain  diseases  and  drugs. 
As  to  the  exact  nature  and  conformations  of  the  tissues  which  permit  the 
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invasions  of  the  morbific  substances,  we  know  these  principally  by  the 
result,— susceptibility.  It  is  highly  probable,  however,  that  this  subjective 
condition  is  largely  influenced  by  circumstances  related  to  the  nutrition  of 
the  body  as  a  whole  and  the  finer  cells  of  the  tissues  in  particular,  and  it  is 
only  when  they  depart  from  this  standard  that  the  influence  of  the  patho- 
genic germ  is  capable  of  doing  harm.  From  the  statements  already  made 
in  connection  with  the  theory  of  the  cellular  warfare  which  goes  on  between 
the  disease-germ  and  the  cells  of  the  organism,  we  see  that  disease  is 
kept  off  or  prevented  by  an  active  and  discriminating  process  of  the  body, 
and  that  susceptibility  is  the  absence  of  these  resources  or  a  failure  to  exert 
them.  As  yet,  we  are  not  in  a  position  to  specify  exactly  what  the  germ 
must  and  must  not  find  in  order  successfully  to  invade,  multiply  in,  and 
set  up  disease  in  the  body.  We  know  in  a  general  way  that  there  must 
be  a  condition  of  susceptibility,  and  that  the  germ  must  meet  with  a  com- 
bination of  circumstances  favorable  to  its  growth  and  development,  among 
which  may  be  mentioned  suitable  pabulum  and  proper  and  agreeable 
temperature,  and  that  it  must  nowhere  encounter  any  substances  or  con-, 
ditions  which  either  check  or  injure  it.  It  is  known  that  exciting  causes 
can  act  only  upon  systems  predisposed  towards  their  reception,  but  whether 
this  liability  is  chemical,  mechanical,  or  vital,  in  addition  to  what  has  been 
said,  we  are  not  as  yet  prepared  to  state.  Susceptibility  is  primarily  weak- 
ness, though  there  are  doubtless  other  influences  which  alter  and  lessen  the 
system's  natural  protective  powers,  in  kind  as  well  as  in  degree. 

Hence,  when  debility  is  present,  howsoever  induced,  whether  by  external 
conditions  of  environment  or  by  reason  of  peculiar  internal  states,  the  system 
is  lowered  and  rendered  incapable  of  contending  in  a  successful  and  physio- 
logical manner  with  the  pathogenic  intruders,  and  the  body  succumbs  to 
disease.  Therefore,  if  we  wish  successfully  to  assist  and  protect  the  system, 
we  should  remove  in  advance  all  those  conditions  and  influences  which  have 
a  tendency  either  to  favor  the  exciting  causes  or  to  depress  the  systemic 
functions  of  the  body.  Sanitation  fortifies  the  normal  actions  and  removes 
all  depressing  conditions,  while  disinfection  modifies  and  destroys  the 
exciting  causes. 

Thus  having  briefly  outlined  the  necessities,  reasons,  and  philosophy 
of  prophylaxis,  we  will  now  pass  to  an  enumeration  of  the  methods  and 
details  by  which  these  objects  may  be  accomplished. 

Whenever  there  is  reason  to  suppose  that  an  outbreak  of  infectious  dis- 
ease is  imminent,  there  should  be  a  thorough  overhauling  of  everything 
calculated  to  facilitate  its  approach  or  protract  its  stay.  In  all  these  under- 
takings there  should  be  system  and  regularity,  the  prime  object  being  always 
kept  in  view.  The  first  case  or  cases  of  disease  should  be  at  once  isolated, 
and  all  visitors  and  susceptible  members  of  the  family  warned  and  excluded 
from  the  apartments  or  premises.  All  sources  of  decaying  matter  should 
be  at  once  freely  sprinkled  with  chloride  of  lime,  or  wet  with  a  solution  of 
the  same,  and   removed.     There  should  be  free  ventilation  and  absolute 
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cleanliness  as  far  as  is  possible.  When  the  case  subsides,  all  bedding, 
clothing,  furniture,  rooms,  and  persons  should  be  thoroughly  submitted  to 
such  processes  of  disinfection  as  will  best  eradicate  every  vestige  of  con- 
tagious matter.  The  belief  that  certain  germs  are  the  efficient  causes  of  con- 
tagious disease  has  led  to  the  employment  of  a  great  number  of  experiments 
for  the  destruction  of  bacteria  by  means  of  heat  and  chemical  substances, 
and  thereby  the  doctrine  of  disinfection  has  been  established  and  developed. 
Some  diseases  are  far  more  contagious  than  others,  measles  and  whooping- 
cough  being  feebly  so,  and  scarlet  fever  and  diphtheria  very  much  so. 

By  a  disinfectant  is  meant,  in  the  language  of  the  definition  given  by 
the  American  Public  Health  Association,  "any  agent  capable  of  destroying 
the  infectious  agency  of  infectious  material."  Most  of  our  knowledge  con- 
cerning the  efficacy  of  chemical  disinfectants  is  drawn  from  their  influences, 
upon  putrefying  matter  of  organic  origin,  and  it  has  been  found  that  what 
will  arrest  putrefaction  will  also  destroy  the  germs  of  disease,  and  vice  versa.. 
Only  a  few  diseases  are  now  considered  to  be  directly  concerned  with  filth.: 
Cleanliness  of  the  surroundings  has  little  or  nothing  to  do  with  small-pox,, 
measles,  scarlet  fever,  or  whooping-cough,  and  no  amount  of  sanitary  effort 
will  influence  them  in  the  least.  Such  diseases,  however,  as  consumption, 
diphtheria,  the  various  dysenteries  and  diarrhoeas,  and  cholera  infantum,, 
are  directly  concerned  with  filth  in  relation  to  water-supply,  drainage,  and 
sewerage.     (Billings.) 

With  regard  to  the  mode  through  which  disinfectants  exert  their  in- 
fluence, several  explanations  have  been  offered.  Some  are  thought  to  act 
by  oxidization,  others  by  their  property  of  coagulating  albumen,  and  still 
others  in  a  way  either  entirely  unknown  or  but  imperfectly  understood. 
What  is  a  disinfectant  for  one  disease  of  this  character,  however,  is  a  dis- 
infectant for  all,  and  it  will  only  be  necessary  to  review  a  few  of  the  most 
reliable  and  important  ones. 

Generally,  in  the  absence  of  spores  (and  no  human  disease  has  any,  so. 
far  as  we  know),  a  heat  of  250°  F.,  sulphur  dioxide  in  fumes,  and  solutions- 
of  the  bichloride  of  mercury  will  destroy  all  pathogenic  germs.  A  number 
of  disinfectants  are  known  to  evolve  oxygen  freely,  and  are  thought  to 
hasten  in  this  manner  the  disintegration  of  the  noxious  matters. 

In  each  particular  disease  there  is  always  some  peculiar  or  special  por- 
tion of  the  body  involved  which  is  occupied  by  and  reproduces  the  exciting 
causes  of  infection.  It  is  to  these  parts  that  we  must  always-  first  direct 
our  attention  when  beginning  to  disinfect  for  the  disease.  Fortunately 
for  prophylaxis,  the  exact  location  of  the  centres  for  breeding  is  known  in 
quite  a  number  of  diseases,  and  we  can  attack  these  seats  directly.  In  all 
the  exanthemata  this  is  the  case,  and  in  them  it  is  the  skin  and  the  mucous, 
membranes  which  should  receive  the  most  attention ;  while  in  typhoid  fever 
and  cholera  it  is  the  discharge  from  the  bowels,  and  possibly  from  the  kid- 
neys also,  which  we  must  particularly  attend  to. 

For  personal  disinfection,  Labarraque's  solution,  diluted  with  twenty 
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parts  of  water,  is  suitable  for  washing  and  bathing  the  body.  A  weak 
carbolic  solution,  or  a  one-per-cent.  solution  of  chloride  of  lime,  will 
also  be  found  efficient  for  the  same  purposes.  Oily  disinfectant  inunction 
for  the  skin  is  one  of  the  best  methods  of  preventing  the  detachment  of 
epithelia  and  pus,  and  should  be  used  from  the  commencement  of  measles, 
small-pox,  scarlet  fever,  and  chicken-pox.  It  is  found  better  and  more 
aoreeable  when  mixed  with  camphorated  olive  oil  or  with  carbolic  acid  and 
olive  oil.  The  throat  and  fauces  in  these  diseases  should  also  be  washed 
with  Condy's  fluid  or  a  weak  solution  of  sulphurous  acid.  All  discharges 
from  the  nose,  eyes,  and  mouth  should  be  received  upon  rags  and  imme- 
diately burned,  or,  if  upon  towels  and  handkerchiefs,  these  should  be  put 
in  a  solution  of  chloride  of  lime.  The  stools  should  be  disinfected  by  a 
solution  of  bichloride  of  mercury,  one-half  ounce  to  the  gallon  of  water, 
and  all  clothing  treated  by  placing  it  in  boiling  water  to  which  have  been 
added  two  ounces  of  chloride  of  lime  for  each  gallon.  With  regard  to  the 
disinfection  of  the  apartments,  furniture,  and  hangings,  an  observance  of 
the  directions  in  the  general  remarks  that  are  to  follow  will  be  amply 
sufficient  for  all  purposes. 

Heat. — Extremes  of  temperature  have  long  been  known  to  be  disas- 
trous to  animal  and  vegetable  life,  and  are  doubtless  among  the  most  efficient 
and  satisfactory  agencies  that  can  be  employed  for  disinfection.  Of  course 
it  is  not  necessary  to  say  that  fire  will  destroy  the  principles  of  infection, 
since  it  is  complete  combustion.  Heat  in  particular  has  a  powerful  and 
constant  effect  upon  all  albuminoid  substances,  both  in  coagulating  and  in 
desiccating.  It  is  undoubtedly  the  best  means  of  disinfecting  bulky  mate- 
rial, such  as  bedding,  curtains,  and  clothing,  and,  if  they  be  properly  ex- 
posed to  its  action,  all  the  contained  life  or  contagion  will  certainly  be 
destroyed.  Heat  is  employed  as  a  disinfectant  in  several  ways,  among 
which  may  be  mentioned  dry,  moist  or  boiling,  and  steam  heat.  Drs.  Par- 
sons and  Klein  have  made  numerous  and  elaborate  experiments  both  on  the 
degrees  of  heat  and  on  the  time  necessary  for  disinfection.  The  results  of 
their  investigation  show  that  dry  heat  is  best  adapted  to  the  usual  purposes 
of  disinfection.  Ordinarily  this  kind  of  heat  can  be  supplied  by  a  common 
laundry  drying-closet  or  a  baker's  oven,  and  will  be  sufficiently  powerful  to 
destroy  all  contagion  unaccompanied  by  spores.  Dry  heat  has  one  principal 
objection,  however  :  it  penetrates  bulky  and  badly-conducting  substances 
very  slowly,  and  the  time  usually  allotted  for  the  destruction  of  germs  is  far 
too  short  for  it  to  be  effective.  Hence  if  the  drying-closet  or  oven  be  used 
the  articles  should  remain  in  it  at  least  four  hours,  and  the  temperature 
should  not  be  below  200°  or  225°  F.,  the  latter  being  much  better.  With 
respect  to  the  amount  of  heat  that  can  be  borne  by  ordinary  fabrics,  scorch- 
ing is  said  to  occur  at  different  temperatures  in  different  materials.  White 
woollens  are  always  soonest  affected,  and  should  be  carefully  watched.  To 
avoid  these  bad  effects  in  them,  the  temperature  should  never  exceed  250° 
F. ;  and  even  this  may  in  a  majority  of  cases  be  too  much  for  the  finest  wool- 


PROPHYLAXIS   OP   DISEASE   IN   CHILDREN. 


339 


lens.  Dry  heat  is  generally  applicable  to  all  that  class  of  goods  which  can 
be  boiled,  and  is  said  to  be  materially  aided  in  penetration  by  the  addition 
of  a  certain  amount  of  moisture,  though  the  moisture  is  of  no  assistance  in 
facilitating  the  destruction  of  the  germs. 

Dr.  Henry  has  been  successful  in  destroying  the  infective  principle  of 
scarlet  fever,  contained  in  clothing,  by  means  of  a  dry  heat  of  only  140°  F. 
kept  up  for  three  hours.  Most  authorities,  however,  recommend  a  temper- 
ature of  at  least  225°  F.  for  all  kinds  of  exanthematous  disease,  such  as 
small-pox,  measles,  chicken-pox,  and  the  like.  Sternberg's  investigations 
demonstrate  that  the  various  germs  perish  at  the  following  temperatures : 


Cholera  bacteria  (Koch)  .  125.6°  F. 
Micrococcus  Pasteurii  .  .  140°  F. 
Staphylococcus  p.  aureus    .    136.4°  F. 


Typhoid  hacillus  . 

.    132.8°  P. 

Anthrax  bacillus  .    . 

.    129.2°  P. 

Pneumococcus 

136.4°  P. 

Tuberculosis  bacillus 

.    212°     P. 

Koch  has  found  that  bacteria  in  general,  free  from  spores,  cannot  resist 
a  temperature  of  212°  F.  for  many  minutes,  and  that  if  it  is  continued  for 
an  hour  and  a  half  they  invariably  perish. 

As  to  the  action  and  results  of  moist  heat  or  boiling  as  a  disinfectant, 
experiences  are  not  very  satisfactory.  Still,  if  the  boiling  be  kept  up  for 
several  hours,  and  a  little  carbolic  acid,  or  chloride  of  lime  or  of  zinc,  be 
added  to  the  water,  the  results  can  be  relied  upon  as  effective.  Should 
there  be  any  doubt  about  the  destruction  of  the  germ  when  lodged  in 
clothing  or  other  articles  of  similar  character,  we  should  not  hesitate  to 
employ  the  highest  dry  heat  compatible  with  the  safety  of  the  goods.  The 
finest  fabrics  will  withstand  for  a  reasonable  time  an  elevation  of  225°  F., 
and  linens,  cottons,  and  woollens  may  be  trusted  to  it  without  the  appre- 
hension of  any  injury  or  danger.  Two  hours  of  dry  heat  such  as  has  been 
described  will  be  amply  sufficient,  and  no  evil  consequence  will  follow  either 
to  the  safety  of  the  goods  or  in  the  form  of  disease. 

Steam  is  considered  to  be  a  rapid  and  powerful  disinfectant,  experience 
showing  pretty  conclusively  that  at  212°  F.  it  will  destroy  all  contagion, 
and  the  complete  penetration  by  steam  for  five  minutes  is  found  capable  of 
thoroughly  disinfecting.  Koch,  Parsons,  Klein,  and  Loefler  all  are  agreed 
upon  this  particular.  Steam  penetrates  far  more  rapidly  than  dry  heat,  and 
is  much  more  destructive,  in  the  time  occupied,  to  all  germs.  A  pressure 
of  twenty-five  pounds  is  said  to  assist  materially  in  its  destructive  action. 

Chemical  Disinfectants. — These  are  employed  in  the  form  of  gases, 
liquids,  and  solids. 

Gaseous  substances  are  employed  principally  for  aerial  fumigation,  and 
are  applicable  for  the  disinfection  of  apartments,  etc.  I  shall  not  under- 
take to  enumerate  the  various  articles  of  this  class  that  have  been  used 
from  time  to  time,  but  shall  simply  confine  myself  to  a  description  of  a 
few  of  the  leading  ones,  such  as  experience  demonstrates  to  be  effective. 

A  number  of  chemical  substances  are  known  to  evolve  oxygen  very 
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freely  when  brought  in  contact  with  organic  bases,  and  in  this  manner  dis- 
integration of  the  obnoxious  matters  is  presumed  to  take  place.  Chlorine, 
bromine,  nitrous  fumes,  and  ferric  compounds  are  supposed  to  disinfect 
to  some  degree  by  this  method.  With  respect  to  the  chemical  reactions 
that  take  place  in  the  use  of  the  other  substances  which  will  be  mentioned 
farther  on,  very  little  appears  to  be  known. 

Sulphur  Dioxide. — The  most  available,  inexpensive,  and  reliable  disin- 
fectant that  can  be  employed  for  fumigating  apartments  and  preventing  the 
spread  of  exanthematous  diseases  is  sulphur  dioxide,  (S02).  The  Greeks 
and  Komans  were  acquainted  with  the  preservative  properties  of  this  gas, 
and  used  it  as  an  antifermentative  in  wine.  It  is  two  and  a  quarter  times 
as  heavy  as  air,  and  is  usually  generated  by  burning  sulphur.  It  has  a 
peculiarly  pungent  and  disagreeable  odor,  which  is  perceived  when  a  sul- 
phur match  is  ignited.  Guyton  de  Morveau,  who  first  studied  its  action,  was 
of  the  opinion  that  it  would  completely  disinfect  miasms.  Its  chemical 
action  is  supposed  to  be  due  to  its  power  to  deoxidize,  the  resultant  acid 
coagulating  albuminous  matter.  For  the  disinfection  of  rooms  recently 
vacated  by  diseased  persons,  three  pounds  of  sulphur  should  be  burned  for 
each  thousand  cubic  feet  of  air  space.  The  sulphur  can  best  be  ignited  by 
pouring  over  it  two  or  three  ounces  of  alcohol  and  applying  a  lighted  match. 
The  room  during  the  entire  period  of  fumigation  should  be  kept  completely 
closed,  and  about  twenty-four  hours  afterwards  opened  and  thorough  ven- 
tilation allowed.  Before  using  this  agent,  however,  all  carpets  should  be 
taken  up,  the  wall-paper  removed  and  burned,  the  hangings  thoroughly 
loosened,  and  every  part  exposed  so  that  the  gas  can  penetrate  every- 
where. That  sulphur  dioxide  has  a  direct  action  upon  the  vitality  of  the 
germs  of  disease  follows  from  the  statement  made  by  Sternberg,  who  says, 
"  In  the  proportion  of  one  to  two  thousand,  in  an  aqueous  solution,  S02 
kills  micrococci  in  two  hours."  Koch  asserts  that  anthrax-bacilli  are  de- 
stroyed in  a  one-per-cent.  solution  in  thirty  minutes.  The  experiments  of 
Baxter  led  him  to  the  conclusion  that  "  it  is  the  most  powerful  volatile  dis- 
infectant known."  Sulphurous  acid  and  sulphur  dioxide  are  both  destroyed 
by  chlorine  and  permanganate  of  potassium,  and  should  never  be  used  in 
conjunction  with  either.  The  great  solubility  of  sulphurous  acid  renders 
it  one  of  the  most  valuable  substances  with  which  to  disinfect  liquids. 
Dr.  Edson,  of  the  New  York  Board  of  Health,  in  a  recent  report,  says  that 
sulphur  dioxide  is  the  most  practicable  and  reliable  means  that  he  has  ever 
seen  employed  for  the  disinfection  of  the  exanthemata  and  diphtheria. 

Chlorine. — This  is  a  pale  yellowish-green  gas  at  ordinary  temperatures, 
about  two  and  a  half  times  as  heavy  as  ordinary  air.  It  is  a  powerful 
oxidizing  agent,  and  extremely  irritating  to  the  air-passages  when  inhaled. 
It  decomposes  ammonia  and  sulphuretted  hydrogen,  and  affects  all  com- 
pounds arising  from  the  putrefaction  of  organic  matter.  It  is  commonly 
used  for  the  same  purpose  as  sulphur  dioxide,  and,  like  that  agent,  renders 
the   occupation  of  the  apartments   temporarily  impossible.      It  bleaches 
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organic  matters  and  destroys  odors,  either  by  withdrawing  hydrogen  or  by 
direct  oxidation.  Chlorine  is  usually  generated  by  means  of  chloride  of 
lime,  moistened  either  with  water  or  with  dilute  sulphurous  acid.  There 
are  several  popular  disinfectants  which  contain  this  gas  in  sufficient  propor- 
tions to  be  of  service :  among  these  may  be  mentioned  Piatt's  chlorides, 
Labarraque's  solution,  and  Javelle  water.  Chloride  of  lime  is  often  used 
without  the  addition  of  an  acid,  being  scattered  as  a  powder  in  vaults, 
privies,  and  gutters.  Bromine  and  iodine  have  properties  similar  to  chlo- 
rine, though  they  are  not  so  powerful  in  their  action,  and  should  not  be 
relied  upon  when  better  substances  can  be  procured.  Iodine  can  be  liberated 
from  the  scales  by  simply  applying  heat  underneath  a  plate  upon  which 
they  have  been  scattered. 

Fumigation  should  always  be  regarded  in  the  light  of  an  accessory,  and 
should  be,  when  practicable,  accompanied  by  the  processes  of  baking,  steam- 
ing, and  washing.  All  the  wood-work — walls,  floors,  and  furniture — must 
be  rubbed  down  and  washed  with  a  solution  of  carbolic  acid,  one  pint  to 
the  gallon  of  water,  or  a  solution  of  bichloride  of  mercury,  an  ounce  to  the 
gallon  of  water,  and  the  clothing  and  bedding  baked,  or  washed  in  a  solu- 
tion of  chloride  of  lime.  A  failure  to  make  these  processes  complete  by 
leaving  a  single  place  or  article  overlooked  will  create  a  new  centre  for 
infection,  and  all  the  work  will  have  been  in  vain. 

Carbolic  Acid. — An  important  advance  was  made  in  disinfectants  when 
the  virtues  of  this  substance  were  discovered  and  brought  forward.  The 
great  advantage  of  it,  as  a  liquid,  is  that  it  is  slightly  volatile,  and  there- 
fore capable  of  being  sprinkled  in  apartments  and  upon  substances  where 
it  will  penetrate  every  corner  and  crevice  and  be  of  service.  It  requires 
about  twenty-five  parts  of  water  for  thorough  solution,  and  in  this  pro- 
portion is  a  powerful  disinfecting  liquid  against  all  contagion.  It  coagu- 
lates albumen  in  the  proportion  given,  and  enters  readily  into  union  with 
organic  substances  wherever  it  meets  them.  Dr.  Sansom  has  shown  that 
a  mixture  of  carbolic  acid  and  glycerin  is  a  delicate  and  effective  appli- 
cation for  disinfecting  disease  in  the  skin.  Its  chief  property  and  that 
of  the  compounds  associated  with  it  is  the  power  of  destroying  vegetable  and 
animal  organisms  and  preventing  putrefaction  and  fermentation  in  them. 

Bichloride  of  mercury  in  solution  is  the  most  powerful  and  remarkable 
disinfectant  known  to  science.  Investigation  shows  that  it  is  a  deadly  poison 
to  all  the  lesser  forms  of  life,  which  it  kills  instantly  when  employed 
in  proper  quantities.  It  cannot  be  used  in  connection  with  lead,  tin,  or 
copper,  owing  to  its  corroding  qualities.  Its  power  to  destroy  germs,  even 
in  dilute  solution,  is  unique.  In  the  proportion  of  one  to  five  hundred 
it  destroys  vitality  in  ten  seconds,  in  one  to  two  thousand  in  one  and  one- 
third  minutes,  and  in  one  to  twenty  thousand  in  from  fifteen  to  twenty 
minutes.  Thus  it  will  be  seen  that  time  is  an  element  always  to  be  con- 
sidered when  the  solutions  are  used  in  ordinary  proportions. 

The  fact  that  corrosive  chloride  combines  with  albumen  leads  to  the 
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conclusion  that  it  interferes  somewhat  with  the  process  of  destruction,  and 
this  is  always  to  be  remembered  when  using  it  as  a  disinfectant. 

The  following  solution  is  recommended  by  Sternberg  as  quite  capable 
of  killing  all  the  germs  of  infectious  diseases  :  bichloride  of  mercury,  four 
ounces ;  sulphate  of  copper,  one  pound ;  water,  one  gallon. 

Dr.  Parsons  recommends  the  following  solution  as  suitable  for  clothing, 
excreta,  etc. :  bichloride  of  mercury,  half  an  ounce ;  hydrochloric  acid,  one 
ounce ;  aniline  blue,  five  grains ;  water,  five  gallons.  Mix.  This  is  the 
standard  Solution  No.  1  of  the  Public  Health  Association,  and  has  been 
tested  thoroughly.     It  should  be  labelled  "  poison." 

Sewage. — A  large  number  of  substances  have  been  proposed  for  the 
disinfection  of  sewers,  cesspools,  and  water-closets.  The  mercurial  mineral 
salts  are  not  applicable  to  sewers  or  drains,  owing  to  the  fact  that  they 
corrode  the  metallic  pipes.  Carbolic  acid,  crude,  dissolved  in  water  in  the 
proportion  of  one  to  fifty,  is  a  very  efficient  arrester  of  decomposition  in 
drains  and  cesspools,  and  is  in  every  way  preferable.  Calvert's  powder, 
composed  of  about  twenty-five  parts  of  carbolic  acid  and  seventy-five  parts 
of  alumina  and  silica,  is  applicable  to  the  same  conditions  of  use  as  quick- 
lime. 

The  solid  absorbent  disinfectants,  such  as  dry  earth,  charcoal,  sulphate 
of  iron,  chloride  of  zinc,  and  chloride  of  lime,  will  be  found  to  be  efficient 
in  drains  and  sinks  under  ordinary  circumstances.  It  should  be  strictly 
enjoined,  however,  that  under  no  circumstances  are  the  dejecta  of  yellow 
fever,  cholera,  and  typhoid  fever  patients  to  be  emptied  into  sewers  or  privy- 
vaults  until  they  have  been  thoroughly  disinfected  by  the  standard  solution 
of  mercuric  chloride  which  has  been  recommended.  Filth  such  as  is  found 
in  closets,  sinks,  and  privies,  it  should  be  remembered,  is  the  chief  source 
of  nutrition  for  the  different  disease-germs,  and  therefore  such  places  cannot 
be  too  clean  nor  avoided  too  widely.  Let  them  be  cleaned  out  often,  after 
being  disinfected ;  and  do  not  allow  accumulations  to  take  place  under  any 
circumstances,  always  remembering  that  bad  odors  are  the  best,  if  not  a 
certain,  indication  that  something  is  out  of  order  and  that  there  is  danger 
ahead. 

Sternberg  advocates  a  dilute  chloride-of-lime  powder  composed  of  one 
pound  of  chloride  of  lime  and  nine  pounds  of  plaster  of  Paris.  This  is 
clean  to  handle,  and  can  be  sprinkled  over  everything  fearlessly. 

Perchloride  of  iron  is  useful  for  the  disinfection  of  sewage,  and  when 
added  to  it  throws  down  a  precipitate  of  ferric  oxide,  which  is  due  to  its 
action  upon  the  sulphide  of  ammonium  nearly  always  present  in  sewage. 
It  is  conjectured  that  this  reaction  leads  to  the  liberation  of  sulphur,  which 
in  turn  acts  as  a  disinfectant. 

Permanganate  of  potassium  prevents  putrefaction  in  sewage  for  a  short 
time,  and  also  acts  as  a  deodorant ;  but  it  is  necessary  to  use  it  in  large  and 
expensive  quantities  to  get  these  results,  and  hence  it  is  not  practical. 


SCHOOL-HYGIENE. 

By  D.  F.  LINCOLN,  M.D. 


The  subject  before  us  is  readily  divided  into  the  two  branches  of  per- 
sonal and  external  hygiene.  Under  the  former  we  shall  consider  the  facts 
of  good  or  poor  health  in  the  individual,  his  habits  and  occupations  as  a 
scholar,  and  their  influence  upon  his  development.  In  doing  this,  the 
resources  of  medicine  and  educational  science  should  be  combined.  The 
second  part  of  the  paper  will  include  such  architectural  and  engineering 
details  as  seem  useful  in  establishing  external  conditions  favorable  to  health 
and  a  normal  development. 


I.    PEKSOJ^AL  HYGIENE. 

It  is  obvious  that  we  must  here  exclude  from  consideration  a  great 
number  of  matters  which  apply  equally  to  all  children,  whether  inmates 
of  schools  or  not,  and  that  we  must  limit  the  discussion  to  such  things  as 
are  specially  under  the  influence  of  the  school  and  its  work.  Under  this 
limitation  we  find  that  the  subject  unavoidably  presents  itself  in  the  form 
of  a  list  of  complaints  :  it  might  with  equal  propriety  be  termed  a  "  School- 
Pathology." 

The  affections  which  originate  in  school-influences  may  be  roughly 
divided  into  those  in  which  overwork  is,  in  a  general  way,  the  chief  cause, 
.and  those  which  are  not  so  caused.  Overwork  and  depressed  vitality  are 
largely  responsible  for  the  following  complaints  in  school-children  :  dys- 
pepsia, headache,  nervous  derangements,  chorea,  epilepsy,  neurasthenia, 
backache,  menstrual  disorders,  and,  in  some  cases,  consumption.  Spinal 
deformities,  and  diseases  of  the  eyes,  are  conveniently  treated  apart  from 
this  list  of  affections.  The  subject  of  physical  education,  and  a  discussion 
of  school-programmes  of  daily  work,  conclude  this  part  of  the  subject. 

AILMENTS  PROM   DEPRESSED  VITALITY. 

Physical  debility,  in  one  form  or  another,  is  plainly  a  chief  cause  of  the 

ailments  enumerated  below,  although  in  some  cases  it  is  necessary  to  allow 
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largely  for  the  presence  of  other  causes,  as  in  the  case  of  eye-diseases  and 

spinal  deformity. 

The  public  schools  of  this  country  have  often  been  accused  of  over- 
working the  pupils.  In  the  discussions  of  this  subject  it  has  naturally  hap- 
pened that  physicians  have  been  prominent  as  accusers,  while,  just  as 
naturally,  many  teachers  have  shown  a  tendency  to  excuse.  Some  of  the 
most  eminent  educational  authorities,  however,  have  been  most  severe  in 
their  comments  on  the  existing  conditions  of  school-life. 

It  is  to  be  feared  that  the  schools  of  Boston  set  the  example  of  "  high- 
pressure  education"  to  the  rest  of  the  country.  Such  is  the  testimony  of 
the  late  John  D.  Philbrick,1  so  long  superintendent  of  the  schools  of  that 
city,  who  gives  a  striking  picture  of  the  way  in  which  it  was  introduced. 

According  to  Philbrick,  the  schools  were  in  a  lethargic  state  previous  to 
1845,  when  the  influence  of  Horace  Mann  aroused  them.  At  that  time  the 
oldest  classes  of  the  grammar-schools  (about  the  age  of  fifteen)  were  first 
subjected  to  competitive  written  examinations.  This  woke  them  up  to  an 
intense  activity  ;  "  the  highest  kind  of  high  pressure  was  inaugurated  in  a 
day."  The  competitive  examination  was  discontinued  after  a  few  years, 
but  the  fear  of  it  survived,  and  efforts  were  constantly  made  to  revive  it. 

Examinations  at  all  stages,  and  very  frequently  repeated,  are  a  charac- 
teristic of  recent  plans  of  education.     They  are  extremely  useful,  in  fact. 
But  they  are  worse  than  futile  when  instituted  merely  to  make  a  visible 
showing  for  work  already  well  done,  or  when  a  child  who  has  been  faithful 
for  a  year  is  kept  in  needless  but  anxious  suspense  about  his  promotion. 
Examinations  have  also  a  habit  of  coming  at  the  close  of  the  spring  term, 
when  everybody  feels  tired ;  some  schools  wisely  suspend  other  work,  to 
give  as  much  ease  as  possible,  at  that  time.     Much  of  the  English  expe- 
rience with  competitive  examinations  goes  to  show  that  they  exert  a  most 
noxious  influence  upon  the  youth  who  are  being  bred  up  by  the  forcing 
process  for  the  purpose  of  passing  them,  in  hopes  of  getting  appointments. 
Measured  by  the  standard  of  tbe  German  schools,  our  children  do  not 
have  much  overwork  to  complain  of.    Ten  hours  a  day,  study  and  recitation, 
is  a  common  requirement  in  gymnasia  (classical  schools)  for  boys  of  ten  to 
fourteen  years  of  age ;  with  us  the  work  done  in  "  high  schools"  from  the 
age  of  twelve  to  eighteen  varies  from  six  to  about  seven  and  a  half  hours 
for  average  pupils ;  in  colleges  it  is  about  eight  hours,  and  at  West  Point 
and  Annapolis  nine  or  ten  at  most.     These  requirements   for  American 
schools  are  not  excessive.    But  it  is  beyond  a  doubt  that  we  compel  younger 
children  to  attend  too  long.     If  a  child  enters  a  primary  school  at  five,  he 
is  kept  three  hours  in  the  morning  and  two  in  the  afternoon, — or  fully  two 
hours  too  long  for  his  good.     He  is  kept  in,  nominally  at  work,  far  beyond 
the  period  for  which  he  has  the  power  to  use  his  mind  at  the  work.     The 
researches  of  Edwin  Chadwick  have  furnished  us  with  data  governing  this 

1  Education,  February,  1886. 
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point,  which  have  never  been  set  aside.  He  states  that  a  child  from  five  to 
seven  years  old  is  able  to  attend  to  one  subject  for  about  fifteen  minutes, 
which  should  be  the  length  of  a  lesson ;  from  seven  to  ten  years,  about 
twenty  minutes ;  from  ten  to  twelve  years,  about  twenty-five  minutes ;  from 
twelve  to  sixteen  or  eighteen  years,  about  thirty  minutes.  The  total  power 
of  attention  for  one  day  is  somewhat  in  proportion  to  this.  It  is  a  disgrace 
to  our  communities  that  they  insist  on  having  the  little  ones  sent,  more  to 
be  taken  care  of  than  taught,  for  the  same  number  of  hours  that  make  a 
banker's  day.  Every  minute  in  school,  after  their  power  of  attention  is 
exhausted,  is  given  to  forming  the  habit  of  inattention,  which  is  clear  loss 
to  education.     That  health  must  suffer,  is  certain. 

The  city  of  St.  Louis  fixes  the  age  for  admission  at  seven  ;  but  there  are 
numerous  kindergartens  which  take  younger  children.  The  kindergarten  is 
one  of  the  best  charities  of  modern  times ;  it  teaches  neglected  children  habits 
of  neatness,  order,  punctuality,  civility ;  feeds,  washes,  and  clothes  them 
when  necessary  ;  keeps  them  half  a  day  in  an  atmosphere  of  physical  purity 
and  health,  and  must  be  classed  as  the  best  evidence  of  what  schools  may  do 
for  hygiene.  On  the  other  hand,  the  kindergartens  for  children  of  wealthy 
parents  are  not  wholly  free  from  the  charge  of  over-stimulating  their  pupils. 
There  is  a  constant  tendency  among  the  new  teachers  to  urge  and  arouse 
children  who  are  doing  well  enough  already  :  I  quote  the  words  of  a  very 
experienced  senior  teacher.  Some  children,  in  fact,  are  too  much  aroused, 
and  have  to  be  removed  ;  but  the  danger  is  understood  ;  and,  on  the  whole, 
these  children  also  receive  moral  lessons  that  are  of  inestimable  value. 

The  fault  of  the  old-fashioned  school  was  in  neglecting  the  pupil's  un- 
derstanding of  the  subject  and  his  interest  in  it.  These  points  have  now 
been  so  thoroughly  studied  that  it  seems  as  if  lessons  had  become  far  too 
interesting  for  some  children.  A  bright  boy,  making  no  progress  in  a 
common  school,  is  transferred  to  a  "  Quincy"  school  and  becomes  devoted  to 
study,  but  he  has  to  be  taken  out  every  few  months  to  rest  his  brain.  The 
teacher  ought  of  right  to  be  taken  out  for  the  same  purpose,  but  she  holds 
out — by  the  aid  of  coffee. 

A  very  exaggerated  notion  is  entertained  by  some  parents  regarding  the 
value  of  primary  work  :  as  if  children  at  the  age  of  five  could  be  said  to 
be  students  in  the  proper  sense  of  the  word.  Schooling  at  that  age  means 
something  radically  different  from  what  comes  later.  In  the  words  of  W. 
T.  Harris,  "  We  do  not  look  so  much  to  the  gain  in  intellectual  possessions 
as  to  the  training  of  the  will  into  correct  habits,  during  the  years  previous 
to  the  seventh." '  In  protest  against  the  popular  delusion  about  losing  no 
time,  there  is  an  occasional  expression  of  individual  will,  like  this  :  "  I  kept 
my  little  girl  out  of  school  till  she  was  eight  (or  ten)  years  old,  and  now  she 
is  up  with  the  rest."  There  is  a  certain  number  of  bright  excitable  children 
who  are  benefited  by  this  postponement  of  school-life. 


'  St.  Louis  School  Report,  1872-73,  p.  1& 
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A  general  view  of  the  state  of  our  schools  has  often  been  attempted ;  the 
results  arrived  at  have  not  been  entirely  concordant,  but  all  reports  show 
the  nature,  at  least,  of  the  evils  complained  of,  however  widely  the  estimate 
of  their  extent  may  differ. 

As  suggestive  of  the  state  of  things  at  present,  the  writer  gives  the  results 
of  two  inquiries,  one  favorable,  the  other  not. 

The  first  case  is  that  of  the  high  school  at  Cleveland,  Ohio,  investigated 
by  authorized  medical  authority  in  1881. l  It  is  stated  that  nearly  seventy- 
five  per  cent,  of  the  girls  had  left  school  on  account  of  ill  health,  or  partly 
so  and  that  thirty-three  per  cent,  of  the  boys  were  compelled  to  leave  on 
account  of  physical  troubles.  Ill  health  increased  almost  uniformly  in  pro- 
portion to  the  amount  of  outside  study,  and  inversely  to  the  amount  of 
recreation  indulged  in.  The  following  table  divides  the  girls  into  four 
classes,  according  to  the  number  of  hours  of  study. 

Statistics  relating  to  the  Health  of  the  One  Hundred  and  Eighty-Six  Girls  belonging  to  the 

Cleveland  High  School. 


State  of  Health. 

Hours  Studied  out  op  School. 

Under  two. 

From  two 
to  four. 

From  four 
to  six. 

Over  six. 

Health  poorer  while  at  school  .    ,    .  per  cent. 
Health  very  poor  while  at  school    .        " 
Appetite  deranged  while  at  school  .        " 
Sleep  deranged  while  at  school        .        " 
Troubled   with  headache  while   at 

Troubled  with  hack-  or  side-ache 

Troubled  with  weak  eyes  while  at 

school    .   .           " 

Eyes  failed  since  entering  school     .        " 
Menstrual  symptoms  were  known  .    number 
Menstruation    as    usual    while   at 

school ....  per  cent. 

Menstruation    deranged    while    at 
school " 

29 

14 

7 

7 

22 

14 

29 

14 

5 

80 

20 

20 

70 
40 
44 
18 

62 

34 

39 
13 
40 

50 

50 

28 

35 

93 
66 
47 
37 

81 

57 

36 
18 
31 

19 

81 

26 

71 

100 
100 

69 

69 

100 
45 

42 

17     i 

9      ' 

67 
33 
11 
33 

Menstruation  frequent  or   profuse 
while  at  school '> 

Menstruation      scanty,      irregular, 
painful  while  at  school  ...            << 

"  The  parents  of  seventy-six  of  the  one  hundred  and  eighty-six 
attributed  their  trouble  in  part  to  the  stair-climbing.  The  irregularity  of 
meals  necessitated  by  the  one-session  system,  the  worry  about  rank  and 
examinations,  were  arraigned  as  causes  by  others." 

The  remark  of  Dr.  William  Goodell,  of  Philadelphia,  has  the  same  ten- 
dency :  "  So  commonly  do  I  find  ill  health  associated  with  brilliant  scholar- 
ship, that  one  of  the  first  questions  I  put  to  a  young  lady  seeking  my 
advice  is, '  Did  you  stand  high  at  school  ?' " 

1  See  New  York  Medical  Record,  November  12,  1881. 
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The  case  of  the  young  lady  who  read  one  hundred  and  ten  bound  novels 
in  six  months  while  attending  the  Hartford  high  school  shows  that  the 
blame  is  not  all  on  one  side. 

The  more  favorable  view  is  taken  by  President  William  De  Witt  Hyde, 
of  Bowdoin  College,  who  has  just  collected  statistics  based  on  the  answers 
of  one  hundred  and  fifty  teachers  and  physicians.  Of  these  one  hundred 
and  fifty,  one  hundred  said  there  was  no  overwork  in  the  schools  of  their 
city ;  twenty  replied,  "  Not  generally,  but  in  individual  cases ;"  ten  replied, 
"  Some  nervous  high-school  girls ;"  fifteen  did  not  answer  directly ;  while 
only  five  (four  physicians  and  one  teacher)  found  overwork  in  school  a 
prevalent  evil.  Nearly  all  attributed  whatever  evil  there  is,  not  to  the 
amount  of  work  required,  but  to  the  worry  and  auxiety  occasioned  by  an 
iron-clad  system  of  grading  by  too  frequeut  and  severe  tests  (i.e.,  examina- 
tions :  compare  Philbrick's  statements). 

It  is  likely  that  these  respondents  are  correct  in  denying  the  frequency 
of  overwork,  if  that  be  measured  by  the  number  of  hours.  But  the  effects 
of  anooiety  are  worse  than  those  of  carrying  heavy  loads. 

It  is  a  universal  complaint  among  teachers  that  girls  ruin  their  health 
by  social  dissipation.  The  complaint  is  justified  by  the  facts,  and  it  applies 
to  almost  all  ages  in  school.  The  fault  is  in  the  age  we  live  in,  which  exacts 
too  much  and  too  early  display,  and  expresses  the  height  of  its  contempt  by 
the  word  "  slow." 

The  parents  of  school-boys  and  school-girls  ought  to  consider  that 
"society"  has  not  yet  begun  for  them, — that  school  is  entitled  to  their  entire 
strength ;  in  return  for  which,  the  school  ought  to  see  that  the  children 
grow  into  the  possession  of  firm  health.  Many  boarding-schools  deserve 
praise  for  their  success  in  this  matter,  and  it  often  happens  that  children  of 
rich  and  indulgent  parents  are  never  quite  well  except  when  at  boarding- 
school,  where  regular  hours  are  kept  and  sweetmeats  are  not  allowed  to  be 
received  from  home.  A  return  to  old-fashioned,  English  notions  about  the 
value  of  play  seems  to  be  making,  also,  in  boys'  schools.  But  it  is  the  girls 
that  give  most  anxiety,  because  of  their  readiness  to  undertake  double  tasks. 

The  higher  schools  of  Copenhagen  have  been  recently  made  the  object 
of  research  by  Hertel,  in  an  important  contribution,  since  translated  into 
English.     The  result  in  figures  is  as  follows : 

Healthy.  Sickly.        Imperfect  Eepoet.     Total. 

Boys 1900  978  263  3141 

Girls 644  477  90  1211 

In  girls  the  percentage  of  the  sickly  increases  from  the  age  of  twelve, 
equals  that  of  the  well  at  fourteen,  and  exceeds  it  by  ten  per  cent,  at  six- 
teen. The  term  "  sickly"  includes  anaemia,  scrofula,  nervousness,  headache, 
nosebleed,  curvature  of  spine,  eye-disease ;  also  consumption,  organic  weak- 
ness of  the  heart,  etc. 

The  boys'  work  is  six  hours  a  day  at  seven  years,  rising  to  ten  hours, 
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often  more,  at  seventeen  and  eighteen.    The  girls  at  eleven  years  work  eight 
hours ;  at  from  fourteen  to  sixteen,  about  nine  hours,  or  rather  more  than 

the  boys. 

The  work  of  Hertel  shows  a  state  of  things  which  is  probably  not 
unlike  what  is  found  in  a  large  part  of  Germany. 

Dyspepsia. — This  is  an  established  national  trait  of  Americans,  and  a 
familiar  symptom  of  overwork  at  school.  The  first  point  to  be  noticed 
here  is  the  fact  that  it  is  not  (as  seems  to  be  popularly  supposed)  a  local 
trouble  to  be  cured  by  some  doses  of  medicine,  but  a  symptom  of  general 
want  of  force  in  the  system,  to  be  cured  by  fresh  air,  exercise,  food,  sleep, 
and  good  regimen  in  general. 

The  school  is  responsible  for  dyspepsia,  in  some  cases,  by  interfering 
with  the  pupils'  opportunities  for  regular  meals.  The  old  plan  gave  two 
hours  of  free  time  at  noon,  during  which  children  had  a  good  dinner;  the 
new  plan,  already  introduced  into  high  schools  and  beginning  to  creep  into 
those  of  lower  grade,  keeps  the  child  from  nine  to  two  o'clock,  with  no 
food  except  the  wretched  "  lunch"  of  cake  and  sweets,  dismissing  him  in 
an  exhausted  state  from  the  day's  work,  to  seek  for  more  cake  or  pie  in  the 
cupboard,  or  else  to  await  the  family  supper  or  dinner  with  what  patience 
he  may  command. 

The  privilege  of  haviug  a  whole  afternoon  to  one's  self  is  so  highly 
esteemed  that  we  shall  not  probably  see  a  return  to  the  old  plan.  A 
modification,  however,  by  which  an  hour's  recess  is  given  midway  in  the 
session  affords  ample  time  for  the  consumption  of  a  proper  lunch,  as  is 
the  custom  in  one  of  the  Chicago  fitting-schools. 

Children  often  lose  appetite  during  the  course  of  a  school  year,  nor  is 
this  always  evidence  of  overpressure,  but  sometimes  of  mere  confinement 
to  the  house  and  want  of  exercise.  Some,  particularly  girls,  have  no  appe- 
tite for  breakfast :  they  must  not  be  allowed  to  indulge  this  want  of  appe- 
tite. Very  many  think  it  worse  to  be  tardy  than  to  lose  a  breakfast :  they 
perhaps  are  lazy  at  times  in  the  morning,  or  have  been  up  late  at  an  enter- 
tainment ;  or  they  may  live  a  great  way  from  school,  and  may  leave  home 
before  the  family  are  quite  ready  for  breakfast.  Many  teachers  notice  chil- 
dren occasionally  coming  to  school  in  a  famished  state  from  such  causes ;  it 
is  a  duty  to  send  them  home  at  once,  with  advice. 

Other  children  there  are  in  whom  this  failure  of  appetite  is  a  warning 
to  investigate  the  day's  doings.  It  is  fully  as  bad  when  children  acquire  a 
habit  of  depending  on  a  cup  of  tea  or  coffee  at  breakfast. 

Headache. — The  causes  of  headache  are  as  various  as  those  of  dys- 
pepsia. 

If  there  is  distinct  excess  of  mental  work,  this  will  often  produce  in- 
creased irritability  of  the  brain,  and  disturbances  in  the  circulation  of  that 
organ.  There  is  not  a  very  great  amount  of  this  overwork  in  our  own 
schools,  perhaps.  In  Germany,  and  in  the  countries  that  have  formed  their 
educational  systems  upon  her  models,  excessive  study  is  the  rule,  and  the 
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result  is  coming  to  light  in  some  of  the  more  recent  statistical  reports,  as 
well  as  in  a  general  popular  protest  against  the  cruel  exactions  that  are 
made. 

Guillaume  mentions  headache  by  the  name  of  "  cephalalgie  scolaire." 
He  found  two  hundred  and  ninety-six  among  the  seven  hundred  and  thirty- 
one  pupils  of  the  College  Municipal  at  Neuchatel  who  suffered  frequently 
from  headache.  The  girls  suffered  twice  as  often  as  the  boys ;  the  younger 
children  were  also  great  sufferers.  Becker  found  among  three  thousand 
five  hundred  and  sixty-four  pupils  at  Darmstadt  twenty-seven  per  cent, 
suffering  more  or  less  from  headache ;  in  the  highest  class  of  the  gymnasium 
over  eighty  per  cent,  complained.  With  headache  Guillaume  mentions  the 
frequency  of  nosebleed, — a  complaint  which  may  perhaps  be  disregarded 
among  us. 

Dr.  J.  Crichton  Browne  has  lately  given  statistics  taken  among  the 
half-fed  inmates  of  the  London  Board  schools.  He  draws  a  strong  picture 
of  the  unhappy,  under-vitalized  existence  of  this  class,  but  it  remains  open 
to  some  doubt  whether  the  blame  should  be  laid  so  heavily  upon  the  school- 
work  as  is  done  by  him. 

Prof.  N.  J.  Bystroff,  of  St.  Petersburg,  has  found  headache  in  five  per 
cent,  of  the  children  at  the  age  of  eight,  rising  to  from  twenty-eight  to  forty 
per  cent,  at  from  fourteen  to  eighteen  years.  He  examined  seven  thousand 
four  hundred  and  seventy-eight  children  of  both  sexes. 

The  headaches  suffered  by  hypermetropic  children  are  cured  at  once  by 
suitable  (convex)  glasses,  and  by  no  other  treatment.  The  public  ought 
to  become  aware  of  this  rather  common  class  of  cases.  The  patients  are 
literally  unable  to  accommodate  their  eyes  for  reading  without  hurtful 
efforts. 

Nervous  Derangement. — The  term  nervous  derangement  covers  a 
wide  field.  One  of  the  common  forms  among  school-children  is  sleepless- 
ness, or  restless  sleep  disturbed  by  dreams.  Chorea  is  brought  on  in  some 
predisposed  children  by  school-work.  Either  of  these  conditions  should 
give  instant  warning. 

A  fair  statement  of  the  general  condition  of  city  public- school  children 
has  been  given  by  Dr.  C.  F.  Folsom  i1  "  Pale  faces,  languid  work,  poor 
appetite,  disturbed  sleep,  headache,  and  what  is  vaguely  called  nervousness, 
are  more  common  among  them  than  they  should  be  among  children  of  their 
ages.  I  doubt  whether  there  is  an  exaggerated  prevalence  of  manifest  or 
well-marked  diseases  of  the  nervous  system  among  them.  If  due  to  the 
school-drill,  my  impression  is  that  they  come  for  the  most  part  later  in  life, 
after  the  children  have  left  school,  and  because  of  constitutions  weakened 
during  the  school-years,  instead  of  strengthened,  as  they  should  be." 

The  impression  which  the  appearance  of  city  school-children  made  on 
the  writer,  when  a  visitor,  precisely  corresponded  with  the  above  statement. 


1  Six  Lectures  on  School-Hygiene,  Ginn  &  Co.,  1885. 
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Some  children  are  extremely  sensitive  to  the  influence  of  their  comrades. 
They  are  unfit  to  mingle  in  a  crowd ;  they  lose  the  power  of  expressing 
themselves  in  reciting ;  their  manner  betrays  mental  pain  and  constraint. 
The  rigid  air  of  discipline  in  large  schools  keeps  many  in  an  unnatural 
state.  Young  girls  entering  college  sometimes  suffer  greatly  from  being 
obliged  to  live  in  the  midst  of  crowds,  with  so  much  less  of  personal  freedom 
than  young  men  enjoy  under  like  circumstances. 

Chorea  (St.  Vitus's  dance)  is  mainly  a  disease  of  the  time  of  bodily 
development :  the  greater  part  of  the  cases  occur  from  the  sixth  to  the  fif- 
teenth year,  which  includes  the  second  dentition  and  puberty.  It  belongs 
to  the  class  of  diseases  which  may  spread  by  psychical  contagion  among 
children.  Among  the  first  symptoms  is  a  change  of  temper  from  cheerful- 
ness to  fretfulness  or  apathy,  and  along  with  this  the  powers  of  attention 
and  memory  fail  in  a  way  which  the  teacher  may  be  the  first  to  notice. 
A  child  suffering  from  chorea,  therefore,  is  unfitted  for  associating  with 
school-children  or  performing  school-work ;  and  the  first  step  in  the  treat- 
ment must  be  to  remove  it  from  school  and  stop  all  head-work  at  home. 
There  is  a  certain  number  of  children  who  possess  a  predisposition  to  com- 
plaints of  this  sort,  and  are  not  fit  members  of  ordinary  schools,  with  the 
strain  on  the  faculties  which  seems  a  necessary  attendant  upon  our  system 
of  large  classes  and  fixed  tasks.  Such  children  may  develop  well,  if  edu- 
cated quietly  and  with  much  open-air  freedom. 

Epilepsy. — Children  liable  to  attacks  of  epileptic  fits  are  not  proper 
inmates  of  school-houses.  They  are  often  backward,  or  even  feeble-minded. 
They  are  usually  peculiar  in  temper, — easily  excited  and  falling  into  un- 
governable rages,  given  to  lying,  and  licentious.  It  is  impossible  to  man- 
age them  by  the  ordinary  course  of  discipline ;  they  are  not  understood 
by  the  average  teacher,  and  do  not  belong  in  the  common  school,  but  in 
those  special  establishments  where  their  nature  is  understood.  Besides  the 
moral  danger  to  which  their  presence  exposes  the  scholars,  the  occurrence 
of  an  attack  in  the  presence  of  young  people  is  a  thing  to  be  greatly  dreaded. 
Fright  is  a  recognized  cause  of  epilepsy  in  well  persons ;  and  a  person  in  a 
fit  is  a  spectacle  quite  ugly  enough  to  frighten  others  into  fits.  Add  to  this 
the  facts  that  childhood  is  eminently  susceptible  to  nervous  impressions, 
whether  of  fright  or  otherwise,  and  that  most  cases  of  epilepsy  originate  in 
childhood. 

Of  epilepsy  as  a  possible  consequence  of  overwork  in  school,  little  may 
be  said.  The  connection  "  is  not  proved,  but  we  cannot  wholly  reject  the 
possibility  of  it."  l 

Neurasthenia,  or  Break-down. — A  complete  failure  of  strength, 
bodily  and  mental,  is  sometimes  the  reward  of  excessive  zeal  in  study.  A 
partial  break-down,  implying  a  year's  semi-illness,  with  a  recovery  to  one- 
half  the  former  working-powers,  is  rather  common.     High  schools,  normal 

1  Nothnagel,  in  Ziemssen's  Cyclopaedia. 
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schools,  and  colleges  furnish  the  cases.     The  following  one1  is  peculiar, 
because  it  seems  to  point  to  defective  mental  training  as  a  cause. 

A  young  man  of  good  antecedents  and  physique  entered  a  normal  school. 
His  memory  was  good,  but  he  could  not  grasp  the  principles  of  the  instruc- 
tion, which  was  intended  to  develop  judgment  in  teaching  rather  than  to 
cram  with  information.  He  failed  in  his  work  because  he  could  not  make 
memory  take  the  place  of  judgment;  spent  protracted  hours  in  listless 
endeavor ;  became  dyspeptic,  lost  muscle,  developed  what  seemed  to  be 
hysterical  symptoms,  had  headache  and  neuralgia  (unknown  before).  In  a 
few  months  he  went  home.  Several  years  of  rest  and  light  work  on  the 
farm  did  not  wholly  restore  him,  and  he  still  complained,  "  I  am  tired." 

Break-down  is  notoriously  common  in  young  women,  and  excess  of 
work  or  some  other  distinct  cause  is  usually  traceable.  It  may  occur 
shortly  after  the  graduation,  rather  unexpectedly. 

Backache. — This  is  not  the  name  of  a  disease,  but  is  used  here  as 
designating  a  class  of  cases  described  with  admirable  vigor  by  Haward,2 — 
cases,  not  of  spinal  disease,  nor  of  uterine  disorder,  but  of  over-fatigue. 

"  It  is  very  common,"  says  Haward,  "  to  see  cases  in  which  such  symp- 
toms (backache  and  weakness  of  the  spinal  muscles)  are  the  more  obvious 
evidences  of  over- fatigue,  and  in  which  a  careful  examination  will  reveal 
other  signs  of  the  same  evil.  This  is  especially  the  case  with  young  girls 
of  feeble  circulation  (evidenced  by  their  cold  hands  and  feet),  whose  en- 
thusiasm for  work  is  in  excess  of  their  physical  powers.  They  rise  early, 
study  before  breakfast,  sit  long  hours  before  the  piano  or  easel,  or  attend 
long  and  frequent  religious  services,  retire  to  rest  late,  take  insufficient  or 
innutritious  food,  and  still  further  exhaust  themselves  by  irregular  and 
fatiguing  exercise  undertaken  with  the  idea  of  '  working  off  the  effect  of 
over-study.'  At  last  comes  the  break-down ;  the  poor  girl,  who  has  been 
cramming  into  one  day  the  work  of  six,  and  who  has  been  held  up  by  the 
fond  and  foolish  mother  as  an  example  of  industry,  piety,  and  intellectual 
excellence,  finds  herself  exhausted  and  ill.  She  cannot  sit  upright,  her 
back  aches  terribly,  her  brain  feels  weak,  and  in  her  depression  and  anxiety 
she  thinks  she  has  some  serious  spinal  disease." 

Disordered  Menses.— Painful  or  irregular  'menstruation  is  to  be 
classed  with  neuralgia,  ausemia,  headache,  and  the  like,  as  a  symptom  of 
over-pressure. 

In  1873  a  work  was  published  which  attracted  universal  attention  in 
America,  attacking,  as  it  seemed  to  do,  some  cherished  features  in  American 
education.  The  book,  Dr.  Clarke's  "Sex  in  Education,"  was  certainly 
written  with  the  intention  of  stirring  up  discussion ;  and  it  succeeded.  The 
author  affirmed  that  he  had  seen  vast  numbers  of  women  whose  health  had 
broken  down,  as  he  thought,  owing  to  neglect  of  the  menstrual  function 


1  "W.  H.  Rouse,  in  Michigan  Board  of  Health  Report,  1880. 

2  Treatise  on  Orthopsedic  Surgery,  p.  148. 
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at  the  formative  period,  and  especially  owing  to  over-study,  or,  rather,  un- 
interrupted study,  during  this  period.  The  purpose  was  to  show  that  girls 
needed  special  care  while  the  menses  were  developing;  that  the  healthy 
performance  of  the  function  is  so  important  that  no  sacrifices  are  too  great 
which  further  its  proper  establishment ;  that  for  mauy  girls  hard  study  was 
one  of  the  worst  things  that  could  be  done  during  the  monthly  periods;  that 
a  rest  was  imperatively  called  for  by  nature,  and  must  be  granted  "  for  a 
single  day,  for  two  or  three  days,  or  half-work  for  two  or  three  days."  The 
inference  drawn  from  these  important  truisms  was  that  girls  cannot  stand 
the  strain  of  working  side  by  side  with  boys  in  high  schools  and  colleges, 
where  it  seems  necessary  to  treat  all  alike  on  every  day  of  the  year.  If 
Dr.  Clarke  had  refrained  from  certain  galling  expressions,  the  tone  of  the 
rejoinders  would  have  been  milder ;  but.  his  end  was  attained,  and  the  public 
was  the  gainer  from  the  prominence  given  to  the  question. 

The  replies  made  to  Dr.  Clarke  showed  that  many  women  are,  appar- 
ently, complete  exceptions  to  his  rule  in  regard  to  an  absolute  need  of  rest 
every  month.  One  such  exceptional  lady,  in  her  book,  incidentally  states 
that  she  has  stood  ten  hours  a  day  in  a  store  for  five  years,  without  the  least 
trouble ;  a  remark  which  may  be  improved  by  us  as  the  occasion  of  pro- 
posing a  new  rule  for  mixed  high  schools, — namely,  that  in  the  upper  classes 
girls  ought  never  to  rise  in  recitation.  Opinions  may  certainly  differ  on  the 
point  of  rules  for  school-government,  but  at  this  day  there  are  many  masters 
who  are  accustomed  to  make  allowance  for  girls,  even  to  the  extent  of  never 
giving  penalties  for  absence.  If  this  does  not  meet  the  case,  the  remedy 
ought  to  work  through  the  feminine  tact  of  assistants.  A  little  want  of 
tact  may  spoil  the  arrangement ;  a  word  of  complaint  about  frequent  ab- 
sences may  appeal  to  the  pride  of  the  girls  in  such  a  way  that  they  will 
accept  no  more  favors.  It  was  Clarke's  opinion  that  girls  could  get  through 
as  much  work  as  boys,  on  the  whole,  "  working  in  their  own  way." 

The  principal  of  the  St.  Louis  Normal  School  states 1  that  "  excuses  re- 
lieving the  students  temporarily  from  work  are  granted,  whenever  asked 
for  on  account  of  sickness,  without  further  explanation ;  and  I  may  say 
that  it  is  my  belief  that  this  privilege  has  been  of  great  advantage."  The 
school  in  question  is  exclusively  for  young  women. 

Consumption. — There  is  reason  for  believing  that  this  disease  is  rather 
frequently  caused  by  school-influences,  though  it  would  be  hard  to  say  how 
frequently.  The  story  of  the  cases  brings  to  mind  those  of  "  general  break- 
down,"— the  familiar  "  nervous  prostration ;"  the  general  list  of  causes  is 
the  same, — bad  air,  continued  overwork  without  rest  for  repair  of  waste, — 
and  the  difference  in  the  effect  is  doubtless  largely  due  to  hereditary  predis- 
position. 

Bad  air  is  notoriously  influential  in  causing  consumption.  "The  im- 
pure condition  of  the  air  of  our  houses,  be  they  factories,  public  buildings, 

1  Report  of  Public  Schools  for'1878-79. 
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or  dwelling-houses,  has  much  to  do  with  the  great  prevalence  of  such  dis- 
eases as  phthisis  pulmonalis,  bronchitis,  and  pneumonia,  which  together 
make  up  nearly  one-quarter  of  the  total  mortality.  .  .  .  Unventilated  and 
crowded  workshops  and  schools  are,  moreover,  the  nurseries  of  strumous 
diseases  in  general,  which  sap  the  strength  of  the  community," ' 

The  following  observations  by  Parkes 2  bear  upon  this  point :  "  Usually 
a  person  who  is  compelled  to  breathe  such  an  atmosphere  [vitiated  by  res- 
piration] is  at  the  same  time  sedentary,  and  perhaps  remains  in  a  constrained 
position  for  several  hours,  or  possibly  is  also  under-fed  or  intemperate. 
But,  allowing  the  fullest  effect  to  all  other  agencies,  there  is  no  doubt  that 
the  breathing  the  vitiated  atmosphere  of  respiration  has  a  most  injurious 
effect  on  the  health.  Persons  soon  become  pale,  and  partially  lose  their 
appetite,  and  after  a  time  decline  in  muscular  strength  and  spirits.  The 
aeration  and  nutrition  of  the  blood  seem  to  be  interfered  with,  and  the  gen- 
eral  tone  of  the  system  falls  below  par.  Of  special  diseases  it  appears 
pretty  clearly  that  pulmonary  affections  are  more  common.  Such  persons 
do  certainly  appear  to  furnish  a  most  undue  percentage  of  phthisical  cases ; 
that  is,  of  destructive  lung-disease  of  some  kind." 

Carmichael  (1810)  and  Neil  Arnott  (1832)  describe  cases  where  the  diet 
of  schools  was  excellent,  and  the  only  causes  for  the  excessive  phthisis  were 
the  foul  air  and  the  want  of  exercise.  In  fact,  medical  testimony  lies  all  in 
the  same  direction.  The  presence  of  dust  in  the  air  is  a  very  frequent  cause 
of  bronchitis,  asthma,  or  pneumonia  in  various  trades,  and  ought  to  be  men- 
tioned here.  Consumption  has  been  a  terrible  scourge  to  the  British  and 
other  foreign  armies,  chiefly  owing  to  the  impure  air  of  the  barracks.  The 
same  is  true  of  the  navy  ;  of  prisons  in  general ;  of  monkeys  in  menageries, 
and  other  unhappy  confined  creatures. 

In  America  the  experience  of  Prof.  H.  I.  Bowditch  as  a  specialist  has 
led  him  to  utter  repeated  warnings  to  the  misguided  parents  who  urge  their 
weakly  children  beyond  their  powers.  The  following  quotation3  outlines 
the  history  of  this  class  of  cases  : 

"  A  young  person,  male  or  female,  walks  into  my  study  for  the  purpose 
of  consultation  in  regard  to  health.  I  observe  great  paleness  of  face,  ex- 
treme emaciation,  and  trembling  steps,  combined  with  a  slight  cough,  and 
evidently  more  or  less  difficulty  of  breath.  These,  if  combined  with  a 
certain  intellectual  expression  of  the  face,  almost  immediately  enable  me  to 
foreshadow  a  history  somewhat  as  follows  : 

"Stimulated  by  ambition  to  be  in  the  front  rank  of  scholarship,  and 
desiring,  owing  to  poverty  or  the  known  wishes  of  parents,  to  obtain  rapidly 
an  education,  the  poor,  scarcely  developed  child  has  been  laboring  for 
months,  always  overworking  intellectually,  and  at  times  also  physically. 

1  Fox,  Sanitary  Examinations  of  "Water,  Air,  and  Food. 

2  Hygiene,  1873,  p.  115. 

3  From  article  in  the  Youth's  Companion,  August,  1880. 
Vol.  IV.— 23 
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Perhaps  the  victim  has  been  carried  many  miles  daily  to  and  from  school. 
Study  at  school,  in  the  cars,  and  after  return  at  night,  sometimes  twelve  to 
fourteen  hours,  has  been  the  daily  rule.  [In  one  case  the  girl  went  forty 
miles  daily  to  and  from  school,  in  all  weather,  winter  and  summer.] 

"  Of  course,  utter  prostration  is  the  result.  The  appetite  fails  or  be- 
comes capricious  under  severe  fatigue  and  irregularity  of  meals.  Gradually 
a  cough  is  noticed,  and  it  is  thought  '  a  cold  has  been  taken.'  .  .  . 

"  The  cough  and  the  educational  race  continue  on  together.  Finally  a 
failure  of  strength  manifests  itself,  and  then,  for  the  first  time,  the  parents 
begin  to  look  with  concern  at  the  appearance  of  their  child.  But  neither 
child  nor  parent  thinks  of  giving  up  school.  Perhaps  it  is  towards  the  end 
of  the  term.  '  Only  a  few  weeks  more,'  and  the  coveted  prize  will  be  gained, 
and  then  rest  and  cure  can  be  attempted.  ...  At  last  the  long-wished-for 
goal  is  reached.  The  first  honors  are  gained,  but  they  are  now  of  little 
comfort,  for  all  strength,  which  has  been  artificially  kept  up  by  the  excite- 
ment of  the  race,  suddenly  leaves  the  patient,  and  the  pupil  does  nothing 
afterwards.  .  .  .  All  ideas  of  cure,  or  even  of  partial  relief,  have  dis- 
appeared." .  .  . 

It  is  important  to  note  that  the  blame  for  such  abuse  of  life  is  placed 
upon  the  parents,  rather  than  upon  any  stimulus  supplied  by  the  teachers. 

If  a  child  has  hereditary  tendencies  to  consumption,  it  is  imperatively 
necessary  to  select  "  a  proper,  reasonable,  well- ventilated  school  (especially 
one  in  which  the  frequent  opening  of  windows  is  avoided).  No  overwork 
of  mind  or  body  should  be  permitted.  If  the  health  fail  at  all,  absolute 
removal  from  school  is  required ;  travel  or  anything  else  should  be  under- 
taken that  will  interest  and  keep  the  pupil  from  books  and  out  of  doors, 
and  let  the  education,  so  called,  take  care  of  itself." 

In  another  place x  the  same  eminent  authority  remarks  that  "  in  a  con- 
sumptive family  the  steadfast  rule  should  be,  that  the  mind  be  wholly  subser- 
vient to  the  body's  welfare." 

In  a  report  on  the  causes  or  antecedents  of  consumption,2  the  opinions 
of  two  hundred  and  ten  correspondents  were  summed  up  as  follows.  The 
question  having  been  put,  "  Is  consumption  ever  caused  by  over-study  at 
school  or  college?"  the  answer  "yes"  was  given  by  one  hundred  and  forty- 
six  ;  "  yes,  indirectly,"  by  seven  ;  "  no,"  by  twenty-one ;  "  doubtful,"  by  ten ; 
and  twenty-six  gave  no  answer. 

The  circumstance  that  residence  on  a  damp  soil  is  one  of  the  most 
powerful  predisposing  agents  to  consumption  ought  to  have  its  influence 
when  the  site  of  school-houses  is  selected. 

Here  we  may  end  the  description  of  the  ailments  commonly  grouped 
together  when  the  effects  of  overwork  are  described.  Spinal  deformity  and 
near-sight  are  susceptible  of  being  classified  with  these,  for  weakness  is 


1  Massachusetts  Board  of  Health,  Fifth  Report,  1874,  p.  50. 
'  Ibid.,  Fourth  Report. 
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an  element  in  both.  It  is  more  suitable,  on  the  whole,  to  describe  them 
separately,  on  account  both  of  their  special  importance  and  of  their  mechanical 
relations  to  desks  and  seats. 


Fig.  2. 


SPINAL   DEFORMITIES. 

Under  this  heading  belong  two  distinct  affections, — lateral  curvature 
and  round  shoulders.  With  the  latter  is  associated  the  "hollow  back" 
or.  excessive  curve  at  the  loins.  Lateral  curvature  is  the  object  of  our 
present  study. 

Lateral,  Curvature,  in  the  popular  eye,  is  an  inelegance  of  person, 
surmountable  by  the  aid  of  the  dress-maker.  The  physician  sees  in  it  a 
consequence  and  a  cause  of  low  vitality. 

The  great  majority  of  cases  of  this  curvature  originate  in  children  from 
the  age  of  five  or  six  upward,  and  in  young  persons  who  have  lately  been 
in  school.  This  might  be  thought  a  mere  coincidence ;  for  the  school-period 
is  necessarily  the  period  of  development,  and  the  curvature  is  a  disease  of 
development.  But  there  is  evidence  that  school  work  and  customs  are  gen- 
uine causes, — not  by  any  means  the  sole  causes,  but  rather  prominent  ones. 

The  origin  of  lateral  curvature  depends  chiefly  on  two  things, — weak- 
ness of  the  muscles  which  support  the  spine,  and  bad  positions  of  the  body. 
Weakness,  however,  is  not  a  necessary  circumstance,  though  an  extremely 
common  and  often  important  one.  A  bad  posi- 
tion constantly  maintained  will  twist  the  most 
athletic  frame.  A  very  muscular  person  may 
be  forced  to  stand  in  a  one-sided  position  by 
the  circumstance  of  having  one  leg  shorter  than 
the  other.  Fig.  1  gives  a  rough  but  sufficient 
idea  of  the  way  in  which  the  body  is  supported 
on  the  legs.  If  the  right  leg  is  shortened  (Fig. 
2),  the  pelvis  or  hip-bone  will  be  tilted  to  the 
right,  and  the  lower  part  of  the  spinal  column, 
being  firmly  attached  to  the  pelvis,  will  tilt  with 
it.  If  the  whole  spine  remained  straight,  the 
person  would  be  thrown  off  his  balance;  the 
spine  must  therefore   curve   to   the   left  at  a 

higher  part ;  and  furthermore,  to  make  up  for  the  overweight  thrown  to 
the  right  below,  there  occurs  a  "  compensating"  curve  to  the  left  at  the 
height  of  the  shoulders.  In  addition  to  this,  the  spine  is  in  parts  twisted, 
with  a  gimlet-motion ;  but  this  is  not  represented  here. 

A  similar  thing  happens  when  children  stand  on  one  leg, — a  position 
which  practically  shortens  the  other  leg.  "  A  most  pernicious  habit,  and 
one  which  is  very  often  to  be  noticed  in  school-girls  (I  think  I  have  ob- 
served it  in  girls  more  frequently  than  in  boys),  is  that  while  we  are  talking 
to  them,  or  during  recitations,  especially  if  they  are  much  interested  in  what 
is  going  on,  they  are  standing  on  one  leg.     This  position  is  assumed  invol- 
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Fig.  3. 


untarily,  and  it  is  always,  or  almost  always,  one  and  the  same  leg  on  which 
the  weight  is  thrown.  The  effect  of  this  is  easily  understood  :  one  side  of 
the  pelvis  is  lifted  up,  carving  the  spine  in  the  loins ;  the  opposite  leg  is 
advanced  in  front  of  the  other,  twisting  the  pelvis  and  rotating  the  verte- 
brae. Of  course  the  curve  of  compensation  takes  place  between  the  shoul- 
ders. One  is  depressed,  the  shoulder-blade  gradually  projecting,  and  with 
the  change,  and  in  fact  assisting  to  produce  it,  occurs  the  spiral  twist."  ' 

Many  curvatures  begin  in  the  region  of  the  shoulders ;  of  these,  beyond 
doubt,  the  cause  is  largely  to  be  found  in  false  positions  in  writing  or  draw- 
ing. "I  have  visited  rooms  in  which  drawing  was  taught,"  writes  Brown, 
"  where  all, — male  and  female, — with  scarcely  an  exception,  were  sitting  in 
a  position  not  only  to  curve  but  to  twist  or  rotate  the  spine,  and  in  most  the 
position  was  such  as  to  produce  a  triple  curve."  The  deformed  attitudes 
(so  to  speak)  assumed  in  writing  are  powerfully  described  by  Liebreich. 
Such  occupations  can  hardly  be  conducted  in  entirely  normal  postures,  but 
a  great  deal  can  be  done  to  correct  the  grosser  faults.     One  cause  of  the 

defect  is  the  raising  of  the  right  shoulder 
by  a  high  desk  or  table,  as  is  seen  in  the 
sketch  (Fig.  3)  borrowed  from  Guillaume. 

Another  frequent  cause  exists  when  the 
desk  is  too  far  from  the  seat,  and  the  pupil 
is  forced  to  bend  over  his  work  in  an  un- 
balanced posture,  which  cannot  be  main- 
tained ;  in  a  short  time,  if  not  at  once,  he 
leans  one  side  forward,  puts  elbow  on  desk 
or  knee,  and  head  on  hand,  and  gets  his 
spine  into  the  shape  of  a  corkscrew. 

It  is  desirable  that  every  person  direct- 
ing or  teaching-  a  school  should  have  a  no- 
tion  of  the  proportions  suitable  for  desks 
and  seats.  Farther  on,  this  matter  is  illustrated  with  a  few  representative 
figures.  But  it  is  of  the  greatest  consequence  to  remember  that  no  seats 
or  desks  can  be  devised  which  will  remove  the  original  weakness  of  muscle, 
which  ranks  as  one  of  the  two  chief  causes,  and  would  by  many  be  named 
as  the  one  important  cause.  Children  cannot  be  made  strong  by  supports. 
The  part  which  weakness  of  muscle  plays  in  developing  spinal  curva- 
ture is  plainly  shown  by  the  class  of  persons  most  affected, — namely,  girls 
and  women.  Adams  (1865)  gave  one  hundred  and  fifty-one  cases  among 
the  female  sex,  and  twenty-two  among  males;  Knorr  (1860)  gave  sixty 
among  females,  and  twelve  among  males;  Klopsch  estimates  that  from 
eighty-four  to  eighty-nine  per  cent,  are  females.  These  are  among  actual 
patients.  But  the  disease  exists  far  more  widely  than  any  one  is  likely 
to  know.     Guillaume  (in  1864)  found  in  the  public  schools  of  Neuchatel, 


1  Buckminster  Brown,  Lecture  before  the  American  Social  Science  Association,  1879. 
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among  three  hundred  and  fifty  boys,  eighteen  per  cent,  affected;  and  among 
three  hundred  and  eighty-one  girls,  forty-one  per  cent. 

That  muscular  weakness  is  a  chief  cause  is  further  shown  by  the  treat- 
ment which  is  successful,  consisting  essentially  of  prolonged  and  perfect 
rest  to  the  weak  muscles,  by  reclining,  combined  with  occasional  moderate 
yet  active  exertion  of  the  muscles  by  appropriate  exercises.  Cases  that  are 
not  far  advanced  may  do  well  by  using  scientifically  directed  gymnastics. 
Some  need  never  be  told  that  they  have  "  anything  the  matter  with  the 
spine,"  provided  they  can  be  got  to  change  their  habits  of  living. 

These  principles  need  to  be  applied  to  the  prevention  of  spinal  curvature 
in  schools.  The  preventive  treatment  should  consist,  when  possible,  of  very 
varied  muscular  activity  of  an  active  sort,  taken  at  proper  times.  The  best 
kinds  are  out-door  games  of  an  athletic  tendency, — leaping,  running,  coast- 
ing, skating,  climbing,  and  all  sorts  of  "  hard  play."  For  boys,  wrestling, 
foot-ball,  and  boxing,  and  many  more,  may  be  added.  No  doubt,  children 
must  be  kept  from  excesses,  such  as  trying  to  make  a  high  score  with  the 
skipping-rope.  Some  sports  have  a  tendency  to  develop  curvature, — cro- 
quet, decidedly ;  tennis, — when  played  with  one  hand ;  base-ball ;  horse- 
back-riding on  a  one-sided  saddle.  Ladies  should  use  two  saddles,  one  for 
each  side  alternately.  Sports  liberally  indulged  in  are,  with  this  class  of 
exceptions,  the  usual  and  natural  preventive  of  spinal  curvature  among 
boys ;  if  girls  played  out  of  doors  as  boys  do,  they  would  have  little  trouble 
of  that  sort. 

The  physical  indolence  of  girls,  however  we  may  deplore  it,  is  not  to  be 
overcome  at  once.  It  arises  in  part  from  their  unwillingness  to  assert  them- 
selves as  boys  do ;  their  readiness  to  submit  to  custom  ;  and  their  power  of 
sacrificing  comfort  (i.e.,  health)  for  the  sake  of  propriety.  The  misguided 
sense  of  decorum,  which  prevents  even  walking  in  many  cases,  is  the  same 
feeling  that,  neglecting  certain  of  the  lower  functions  of  the  body,  leads 
to  the  prevalent  habit  of  constipation,  and  occasionally  to  disease  of  the 
bladder.  Every  argument,  therefore,  in  favor  of  bodily  training,  or  of  the 
teaching  of  gymnastics  in  schools,  should  apply  with  double  force  to  the 
female  sex. 

The  programme  of  a  girl's  life  consumes  the  greater  part  of  the  day  in 
sedentary  occupations.  Sewing,  piano-practice,  drawing-lessons,  embroid- 
ery, are  among  the  added  burdens  of  the  life  of  girls  at  home.  If  parents 
cannot  be  induced  to  take  active  steps  for  their  children's  physical  training 
(and  I  fear  they  cannot),  the  school  must  undertake  the  task,  on  behalf,  at 
least,  of  the  girls. 

The  existence  of  spinal  deformity  has  not  yet  received  due  attention  from 
our  public.  It  is  hard  to  get  at  the  facts.  There  are  very  few  collected 
observations  of  masses  of  children.  Parents  would  dread  the  exposure  of 
their  children ;  but  perhaps  the  popular  mind  would  not  object  to  a  lady 
surgeon  for  girls.  No  figures  are  procurable  from  female  colleges,  though 
the  very  great  prevalence  of  curvature  is  admitted.     The  late  Dr.  J.  C. 
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Warren  in  1830  stated  that  of  the  well-educated  females  within  his  sphere, 
about  one-half  were  affected  with  some  degree  of  distortion  of  the  spine. 
It  is  not  a  wild  guess  to  suppose  that  this  is  nearly  true  at  present. 

Spinal  curvature  is  not  only  a  product  of  low  vitality,  but  it  does  harm 
by  permanently  fixing  vitality  at  a  low  standard.  The  spirometric  obser- 
vations of  Schildbach  (Amsterdam,  1862)  showed  that  the  respiratory  ca- 
pacity of  this  class  of  children  at  the  ages  of  from  thirteen  to  seventeen 
was  lessened  by  one-third,  and  in  some  cases  by  one-half, — a  matter  of  the 
gravest  importance  in  the  maintenance  of  life. 

Brown  calls  attention  to  the  fact  that  too  much  mental  stimulus  has 
an  undoubted  effect  as  one  of  the  predisposing  causes  of  spinal  curvature. 
Mental  rest  combined  with  other  appropriate  conditions  will  sometimes  cure 
the  trouble  in  its  incipient  stage. 

The  disease  may  exist  in  a  fully-developed  form  without  any  apparent 
change  in  the  direction  of  the  spine  as  seen  from  behind,  even  when  the 
body  is  stripped  :  this  is  because  the  twisting  may  be  confined  to  the  bodies 
of  the  vertebrae,  which  are  out  of  sight.  The  first  thing  usually  noticed  is 
that  "  the  shoulder  grows  out,"  or  else  is  higher  than  the  other  one.  The 
ribs  partake,  and  the  chest  is  twisted  out  of  shape. 

Patients  may  sometimes  be  kept  in  school  who  need  special  seats.  This 
is  a  matter  for  the  surgeon  to  decide. 

DESKS  AND  SEATS. 

The  improvement  which  has  been  made  in  American  school  desks  and 
seats  within  half  a  century  is  very  great.  Few  city  schools  are  now  un- 
provided with  "  modern"  furniture,  which  in  most  cases  is  decidedly  better 
than  the  old.  It  is  to  be  hoped  that  the  excellence  already  attained  will  not 
stand  in  the  way  of  further  progress.  We  have  been  quite  successful  in 
reaching  our  ideal  of  comfort;  but  we  ought  not  to  forget  that  the  subject 
has  been  much  studied,  from  various  other  points  of  view,  by  German  and 
other  investigators,  and  with  results  which  certainly  differ  from  ours. 

Bad  desks  are  chargeable  with  aiding  the  formation  of  two  of  the  most 
important  "  school-diseases," — near-sight  and  spinal  curvature.  They  cause 
the  first  by  compelling  pupils  to  hold  the  eyes  too  near  the  object,  and  by 
favoring  a  stooping  position  at  work.  Spinal  curvature  is  very  much 
assisted  by  the  twisted  postures  which  children  take,  especially  in  writing. 

Let  it  be  understood  that  it  is  not  our  object  to  make  desks  and  seats 
which  a  scholar  can  occupy  with  comfort,  assuming  and  maintaining  one 
"  normal"  position,  for  hours  at  a  time ;  no,  nor  for  one  hour.  It  is  not 
possible  to  do  this ;  and,  if  it  were,  it  must  needs  injure  the  child.  The 
discipline  of  a  school  .is  a  precious  thing,  but  it  should  not  interfere  with 
the  child's  need  for  change  of  attitude ;  nor  must  the  teacher  fancy  that  in 
prescribing  fixed  attitudes  he  is  following  the  dictates  of  "  medical  science." 
Attitudes  assumed  for  a  few  moments,  for  purposes  of  respect  and  attention, 
may.  properly  be  formal ;  attitudes  in  study  should  be  decent,  but  may  be 
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as  varied  as  possible,  subject  to  correction  when  they  become  injurious. 
The  teacher  should  be  a  judge  of  the  latter  fact.  Especially  should  liberty 
be  given  to  the  younger  classes.  There  is  indeed  a  great  difference  between 
the  mobility  of  a  kindergarten  and  the  studious  self-possession  of  a  high- 
school  class  at  the  age  of  sixteen  or  eighteen. 

Strength  cannot  be  gained  by  maintaining  any  one  posture,  unless  in 
the  sense  that  a  comfortable  posture  gives  strength  by  resting  the  muscles. 
If  a  comfortable  position  is  given,  let  the  child  not  be  kept  in  it  till  rest 
itself  is  fatigue. 

As  standing  is  undesirable  exercise,  so  is  sitting  in  a  chair  without  a 
back.  It  will  not  make  the  child's  back  strong,  but  only  causes  fatigue, 
and  drives  the  child  to  take  all  kinds  of  unsuitable  positions  for  relief. 

The  young  pupil  should  have  a  seat  and  desk  so  well  adapted  to  its  form 
that  it  will  be  tempted  to  take  the  most  correct  position,  as  being  the  most 
comfortable.  It  will  not  keep  this  position  long,  however  comfortable  it 
may  be,  but  it  will  return  to  it  after  making  its  little  excursions  and 
changes,  and  will  by  degrees  become  accustomed  to  a  normal  position 
without  much  being  said  about  the  matter. 

Little  children  may  properly  be  taught  to  sit  still,  facing  squarely  to  the 
front,  for  five  minutes  at  a  time,  when  circumstances  favor  it.  They  may' 
be  taught,  by  degrees,  to  sit  ten  minutes,  but  not  through  a  school-session ; 
every  rest  must  be  made  up  by  a  corresponding  activity, — a  change  or  a 
movement,  a  song  or  a  bit  of  gymnastic  drill.  Movement  is  a  child's 
way  of  resting :  rest  is  a  kind  of  work,  to  be  taught  by  degrees. 

As  regards  faulty  positions,  stooping  contracts  the  chest  and  compresses 
the  abdominal  organs.  The  child,  sitting  erect,  and  wishing  to  bow  the  head 
towards  the  book,  may  be  shown  that  a  very  slight  movement  will  accom- 
plish that  object, — a  hinge-movement  at  the  upper  part  of  the  neck,  and 
not  at  the  shoulders.  The  trunk  does  not  need  the  support  of  the  elbows 
on  the  desk.  One-sided  positions  easily  become  habitual,  and  are  then 
exceedingly  objectionable :  they  are  chiefly  caused  by  propping  the  arm  or 
elbow  on  the  desk. 

A  comfortable  back  for  the  chair  is  best  secured,  not  by  giving  a 
series  of  marked  curves  intended  to  follow  the  natural  curves  of  the  body, 
but  by  giving,  first  of  all,  an  emphatic  support  to  the  lower  part  of  the 
spine.  The  writer  was  recently  shown  a  rather  stiff-looking  seat,  of  which 
the  dealer  remarked  that  all  those  who  sat  down  in  it  at  first  said  "  no," 
but  if  he  could  induce  them  to  remain  sitting  fifteen  minutes  he  was  sure 
to  sell  it.  The  seat  in  question  has  a  flat  bottom,  sloping  a  little  down  and 
back ;  the  back  is  tilted,  and  is  composed  of  two  flat  surfaces  set  together 
at  an  angle  so  small  as  hardly  to  be  noticeable,  — the  projection  being 
one-quarter  of  an  inch  from  a  straight  line.  (See  Fig.  4.)  This  chair, 
supporting  the  pelvis  solidly,  gives  great  comfort.  A  somewhat  greater 
projection  of  the  lower  middle  part  of  the  back  might  be  useful. 

This  principle,  which  the  writer  is  convinced  is  of  the  greatest  value, 
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may  be  carried  out  in  other  ways.    The  matter  is  not  wholly  settled,  asmay 
be  seen  by  comparing  Figs.  5,  6,  7,  given  by  different  authorities.    Liebreick's 


Fig.  4. 


Fig.  5. 


Liebreich's  desk  and  seat. 


chair  (Fig.  5)  is  intended  to  support  the  pelvis  by  following  its  outline  by  a 

curve  up  into  the  small  of  the  back  :  the  projection  of  the  curve  may  be  too 

great.     Fig.  6  (Varrentrapp's),  and  the  unshaded  spaces  in  Figs.  7  and  8, 

give  the  impression  of  stiffness ; 

they  come  to  the  height  of  the  Fig.  7. 

elbow,  and  give  support  solely 

by   a   horizontal    cross-bar   at 

the  top,  allowing  a  little  open 


Fig.  6. 


Varrentrapp's  desk  and  adjustable  seat. 


Varrentrapp's  seat  and  desk  compared  with  a  Boston 
school-chair  and  desk  (see  Fig.  9)  for  corresponding  ages. 


space  below  the  bar.  It  is  noticeable  that  many  of  the  later  German 
plans  proposed  by  scientific  men  give  support  in  this  way.  Their  object  is 
to  enable  the  child  to  sit  erect  while  writing,  with  the  aid  of  a  partial  sup- 
port, not  necessarily  used  at  all  moments :  it  is  thought  that  such  a  support 
gives  the  habit  of  a  correct  attitude.    Buchner  was  an  inspector  of  schools : 
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he  says,  "  The  children  very  soon  feel  that  the  perpendicular  piece  support- 
ing the  small  of  the  back  corresponds  with  the  structure  of  the  body  much 
better  than  the  slanting  back  which  supports  the  shoulders.  I  often  used 
to  ask  the  children  whether  they  would  not  like  to  have  a  rest  for  the 
shoulders,  as  well  as  for  the  back,  but  the  girls  always  answered  in  the  nega- 
tive." Cohn  and  Fahrner  are  also  in  favor  of  the  low  support.  It  is  of 
wood,  two  and  a  half  to  three  inches  broad,  and  long  enough  to  be  reached 
by  both  elbows,  which  may  rest  upon  it  when  the  child  is  not  writing.  It 
must  not  be  placed  too  high,  or  it  fails  to  give  due  support. 

It  may  be  doubted  whether  a  low  back-rest  of  this  kind,  or  a  slightly- 
inclined  rest  for  leaning  back,  supporting  shoulders  as  well  as  pelvis,  is,  on 
the  whole,  the  better.  The  present  writer  is  not  in  a  position  to  decide ; 
yet  a  choice  must  be  made,  since  it  seems  impossible  to  secure  a  resting-chair 
which  shall  also  give  support  in  writing. 

The  popular  American  school-seat,  with  its  back  curved  like  a  long  italic 
J,  is  not  an  ideal  model.  It  is  comfortable, — at  least  some  are,  for  there  are 
varieties.  Some  of  them  let  the  body  slide  down  so  that  upright  sitting  is 
impossible ;  others  are  too  low,  which  tends  to  increase  the  constriction  of 
the  abdomen ;  as  a  rule,  they  give  the  body  a  round-shouldered  position, 
being  essentially  lounging-chairs  with  the  head-rest  cut  off.  Fig.  8  gives  a 
good  pattern. 

Our  common  wooden  chair,  with  the  back-sticks  set  in  a  curved  line, 
quite  fails  to  support  the  pelvis ;  in  fact,  its  deficiency  in  this  respect  is  a 
positive  annoyance.  Fig.  7  shows  a  chair  with  this  fault.  It  is  built  thus 
to  give  strength ;  this  is  better  secured  in  an  old  pattern  which  prolongs 
the  middle  piece  down  to  the  pedestal,  following  the  dotted  line,  and  so  is 
able  to  bring  the  side-pieces  in  line  with  the  middle  piece. 

Fig.  5  gives  Liebreich's  desk  and  seat,  as  designed  for  the  London 
School  Board.  The  desk  remains  the  same ;  the  accommodation  for  differ- 
ent ages  is  made  by  changing  the  chair  and  moving  the  foot-rest.  The  shape 
of  the  seat  is  slightly  different  for  the  two  sexes.  The  lid  is  hinged  so  that 
it  can  be  thrown  into  a  convenient  book-holder  for  reading.  In  writing, 
the  chair  is  placed  so  near  that  the  edge  of  the  desk  just  touches  the  body. 
The  height  of  the  seat  is  correct  when  the  sloping  line  of  the  desk,  prolonged, 
just  touches  the  elbows. 

Fig.  6  gives  the  design  for  desk  and  seat  published  by  the  late  Dr. 
Georg  Varrentrapp,  of  Frankfort-on-the-Main,  in  the  Vierteljakrsschrift  fur 
Gemndhdtspflege  for  1869.  It  is  the  one  from  which  the  unshaded  spaces 
in  Fig.  7  are  taken.  The  desk  remains  the  same  for  different  ages ;  the 
seats  are  of  different  sizes,  the  dotted  outlines  corresponding  to  larger 
pupils. 

Fig.  7  gives  a  side-view,  drawn  to  scale,  of  a  highly-approved  American 
school-seat,  of  a  size  intended  for  pupils  from  ten  to  twelve  years  old.  The 
position  of  the  lid  of  the  desk  is  also  given.  The  unshaded  spaces  show 
the  position  of  corresponding  parts  of  the  model  designed  by  Varrentrapp, 
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of  dimensions  suited  for  children  of  the  average  height  of  one  hundred  and 
forty-three  centimetres,  which  for  American  children  represents  a  htt  e  over 
twelve  years.  The  lower  edge  of  the  desk,  measured  from  the  seat,  is  4J 
centimetres  =  1.8  inches  higher  in  the  American  than  in  the  German  seat. 
The  German  back-rest  is  on  a  level  with  the  desk,  and  the  pupil  while 
reading  can  easily  prop  his  elbows  upon  it,  maintaining  an  erect  posture. 
The  dimensions,  in  centimetres,  are  as  follows : 


Height  of 
Seat. 


American    . 
Varrentrapp 


Height  of 
Desk. 


40.2 


63.6 


Differ- 
ence in 
Heights. 


Height  of 
Back-rest. 


27.9 
23.4 


Desk  to 
Back-rest. 


£ 


35) 
»3.4 


30 
26 


Seat 

projects 

under' 

Desk. 


5.2- 
2.6 


Fig.  8  gives  the  side-elevation  of  two  full-sized  desk-seats,  drawn  to 
scale.     The  American  desk  is  the  largest  size  of  one  of  the  most  popular 


Fig.  8. 


American  curved-back  seat  and  desk  (shaded),  and  Buchner's  pattern,  for  corresponding  ages. 

kinds.  To  correspond  with  this,  Buchner's  tables  were  taken,  and  the 
dimensions  calculated  for  a  person  five  feet  six  inches  in  height ;  the  lines 
of  desk  and  seat  are  given  with  shading  for  the  latter  case.  The  difference 
between  the  heights  of  the  desks  is  nearly  4  centimetres  =  1.6  inches. 
This  difference  is  increased,  practically,  by  the  downward  and  backward 
curve  of  the  American  seat. 

The  dimensions,  in  centimetres,  are  as  follows : 


Height  of 
Seat. 

Height  of 
Desk. 

Differ- 
ence in 
Heights. 

Height  of 
Back-rest. 

Desk  to 
Back-rest. 

Seat 

projects 
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Desk. 

43 
42.9 

76 
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33 
29.2 

(44) 
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23.8J 
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Fig.  9  is  the  American  model  from  which  the  drawing  Fig.  7  is  taken. 
The  fact  that  the  desk-lid  is  considerably  higher  than  the  pupil's  elbows  is 


Fig.  9. 


correctly  shown.  The  occupant  cannot  be  supported  while  sitting  upright, 
and  when  sitting  back  his  eyes  will  be  too  far  from  the  book  for  ordinary 
work. 

Fig.  10  shows  the  Belgian  model  in  the  Philadelphia  Exhibition  of  1876. 
It  carries  out  very  well  the  idea  of  supporting  the  sacrum ;  there  is  a  turn- 
Pro.  10. 


back  lid,  and  the  under  side  of  the  hinged  part  has  a  cushion  at  x  for  the 
use  of  the  girls  in  sewing ;  there  is  a  peg  for  the  hat  at  o.  The  seat,  how- 
ever, is  much  too  far  from  the  desk. 

Stooping,  cramped,  awkward  positions  are  not  very  likely  to  be  assumed 
in  a  desk  and  seat  well  adapted  to  the  occupant,  except  in  the  acts  of  writing, 
ciphering,  and  drawing.  Bad 'postures  in  these  occupations  are  far  worse 
than  in  others,  from  the  seeming  naturalness  with  which  they  are  assumed, 
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and  the  certainty  with  which  they  become  habitual.  If  a  child  can  be 
taught  from  the  beginning  to  write  in  a  proper  attitude,  one  of  the  com- 
monest and  worst  of  school-faults  will  be  broken  up.  If  there  is  to  be  a 
reform  in  this  matter,  let  it  begin  at  the  beginning ;  let  the  youngest  classes 
be  the  first  to  receive  the  ideal  desk  (whatever  that  be),  and  let  the  change 
go  on,  following  their  progress  in  the  schools.  Time  ought  to  be  devoted 
to  acquiring  the  habit  of  sitting  well,  especially  at  the  beginning  of  school- 
life. 

The  correct  posture  in  writing  is  one  which  does  not  twist  the  body  or 
neck.  The  pupil  faces  the  desk  squarely  ;  the  shoulders  are  equally  distant 
from  the  lid  of  the  desk ;  the  trunk  is  erect  and  nearly  touches  the  desk. 
The  lid  must  be  high  enough  just  to  support  the  forearms,  but  not  so  high 
as  to  raise  them ;  they  rest  lightly  on  the  lid,  but  do  not  sustain  the  weight 
of  the  body.  This  posture  cannot  at  first  be  maintained  long.  Perhaps 
five  minutes  at  a  time  is  all  that  we  can  expect  of  beginners ;  at  all  events, 
nothing  is  more  certain  than  that  children  begin  to  lapse  from  this  upright- 
ness by  that  time.  What  can  be  done  then  ?  The  effort  to  force  fifty  chil- 
dren to  keep  in  one  position  cannot  succeed  beyond  a  brief  time,  and  the 
bad  position  must  not  be  permitted  :  hence,  as  soon  as  fatigue  begins,  it  is 
best  to  give  a  total  rest  by  letting  the  children  sit  back,  stand,  etc.,  and 
then  resume  writing. 

The  "  systems"  of  penmanship  in  vogue  do  not  satisfy  the  demand  here 
made ;  they  do  tend  to  twist  the  spine.  In  some  cases  the  pupil  is  directed 
to  turn  squarely  to  the  left,  letting  the  whole  right  forearm  swing  over  the 
desk-lid,  on  the  elbow  as  a  pivot.     This  raises  the  right  shoulder.     In 

others  the  direction  is  to  turn  partly  to  the 
left,  or  partly  to  the  right.  The  positions 
assumed  in  these  cases  are  almost  invariably 
faulty:  one  or  the  other  shoulder  is  raised; 
the  head  leans  to  the  right  or  left,  and  sinks 
by  degrees  until  the  ear  may  come  in  contact 
with  the  hand  and  the  nose  almost  grazes  the 
paper,  the  spine  meantime  assuming  various 
curves. 

Fig.  11  illustrates  the  position  of  the 
manuscript  on  the  desk.  It  is  copied  (with  a 
little  simplification)  from  an  article  by  Staffel 
in  the  Centralblatt  fur  aUgemdne  Gesundheits- 
pflege,  1884,  p.  45.  If  the  pupil  sits  in  the 
correct  position,  facing  squarely  to  the  edge 
of  the  desk  ab,  and  looking  in  the  direction  hg,  df  represents  the  axis  of 
the  right  arm,  /  being  the  point  of  the  pen  and  e  the  place  where  the  wrist 
touches  the  paper.  The  left  hand  steadies  and  adjusts  the  paper,  and  must 
be  near  the  right  hand,  so  that  the  two  forearms  point  inward  and  nearly 
meet  at  the  hands.     To  correspond  with  this,  the  paper  is  tilted  thirty 
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degrees  from  the  perpendicular,  towards  the  left,  which  enables  the  hand 
more  easily  to  follow  the  direction  of  the  ruled  lines  on  the  paper.  This 
tilting  of  the  paper  is  a  natural  device, — the  reader  has  probably  often 
practised  it  without  special  thought;  it  is,  however,  mechanically  and 
physiologically  the  correct  plan  for  easy  writing. 

The  letters  acquire  a  slant  of  thirty  degrees  when  the  paper  is  held  in 
this  position.  This  is  owing  to  the  fact  that  the  most  natural  and  easy  way 
of  making  down-strokes  is  to  make  them  parallel  to  the  line  gh, — or  per- 
pendicular, as  the  paper  is  commonly  held.  Children  and  blind  learners 
begin  with  these  strokes. 

Some  additional  points  require  mention  : 

1.  The  chair  is  often  too  high  for  young  scholars.  The  most  convenient 
plan  may  be  to  provide  footstools. 

2.  The  seat,  from  back  to  front,  ought  to  be  long  enough  to  support 
nearly  the  whole  thigh.  A  more  or  less  spoon-shaped  hollow  in  the  seat 
is  commonly  thought  desirable.  The  curve  of  many  settees  is  such  as  to 
produce  pain  at  the  point  where  the  bones  (tuberosities  of  the  ischium)  rest 
on  the  wood  :  the  support  is  not  wide  enough. 

3.  Seats  must  have  backs.  The  straight  upright  back  reaching  to  the 
shoulders  is  bad ;  a  straight  back  slightly  tilted  is  not  bad.  American 
seats  are  commonly  curved,  with  cui'ved  backs,  as  in  Figs.  8  and  9. 

4.  The  edge  of  the  desks  should  come  up  to,  or  overlap,  the  edge  of 
the  seat.  The  recognition  of  this  fact  is  a  recent  discovery :  desks  used 
formerly  to  be  separated  from  seats  by  a  space  sufficient  to  enable  the  occu- 
pant to  rise  in  his  place,  but  since  desks  are  now  made  separate  or  in  pairs, 
it  is  only  necessary  to  step  into  the  aisle. 

5.  Most  of  our  best  desks  are  too  high,  relatively  to  the  seat.  The 
reason  for  making  them  high  is,  doubtless,  to  prevent  the  pupil  from  stoop- 
ing. Something  is  certainly  gained  in  reading,  by  this  plan, — at  least,  in 
convenience  of  reading, — but  it  interferes  with  correct  positions  in  writing. 
The  elbows,  hanging  freely,  should  be  only  just  below  the  level  of  the  lid. 

For  near-sighted  children,  the  higher  desk  may  be  a  necessity  in  writing. 
If  the  desk  is  made  as  low  as  is  here  recommended,  a  portable  arrangement 
resembling  a  writing-desk  may  be  placed  on  the  desk. 

DISEASES  OP  THE  BYES. 
Near-sightedness,  with  some  other  difficulties,  composes  one  of  the 
most  important  divisions  of  our  subject,  To  some  extent  the  production 
of  myopia  is  doubtless  due  to  constitutional  weakness  or  to  depressing 
causes  acting  temporarily.  Laudolt  considered  hardships  and  poor  fare 
the  leading  causes,  but  his  opinion  seems  an  exaggerated  one.  Loring  has 
argued  forcibly  in  favor  of  more  active  sport  for  growing  youth,  and  has 
shown  how  confinement  to  the  house,  short  hours  of  relaxation,  and  unde- 
sirable fare,  must  be  considered  important  causes  of  the  excessive  prevalence 
of  near-sight  on  the  European  continent. 
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Other  facts  which  may  illustrate  this  point  are  the  excess  of  near-sight 
in  cities;  the  general  prevalence  of  poor  health  among  the  same  classes 
of  students  that  are  subject  to  near-sight ;  the  readiness  with  which  the  eye 
may  be  injured  by  work  performed  before  breakfast,  during  fatigue,  or 
after  recovery  from  acute  fevers.  An  associated  fact  is  the  low  vitality 
prevalent  among  blind  people,— which  may,  however,  be  an  effect  rather 

than  a  cause. 

As  regards  map-drawing,  the  best  plan  is  to  use  large  paper,  make 
strong  outlines,  and  insert  few  details,  the  object  being  by  no  means  the 
production  of  handsome  work,  but  the  fixing  of  leading  facts  on  the  pupil's 
mind.  In  penmanship  and  sewing,  and  still  more  in  embroidery,  harm  may 
easily  be  done. 

Interesting  remarks  upon  the  most  desirable  form  of  type  for  clearness 
are  made  in  Dr.  Jeffries's  article,  Massachusetts  Board  of  Health  Eeport, 
1882-83 :  they  are  from  Javal.  Many  school-books  are  excellent  in  this 
respect ;  many  are  still  bad. 

The  pupils'  most  common  neglect  (says  Soldan)  is  in  regard  to  their 
eyesight.  They  injure  the  eye  by  reading  by  a  lamp  close  to  the  head,  with- 
out a  shade :  the  object  of  the  latter  is  quite  as  much  to  keep  off  heat  as 
light.  They  work  in  the  evening  instead  of  by  day.  They  read  novels 
six  hours  and  then  study  two.  They  defer  the  most  taxing  work  (such  as 
drawing)  to  the  last  minute. 

Light. — Defective  lighting  is  one  of  the  chief  faults  of  school-buildings. 
The  difficulty  of  satisfying  the  requirements  in  cities  is  stated  under  the 
head  of  "  Site  for  Schools."  For  a  northern  climate,  a  very  free  exposure 
to  sunlight  is  desirable.  Large  trees  often  need  removal.  If  possible,  direct 
sunlight  should  enter  every  room  at  some  hour  of  the  day. 

A  sufficient  light  implies  light  which  easily  reaches  the  back  of  the 
room.  Lighting  from  one  side,  as  practised  by  the  Germans,  is  thought 
by  most  of  our  architects  insufficient.  In  fact,  a  room  with  sixty  scholars 
and  an  allowance  of  two  hundred  and  fifty  cubic  feet  of  space  per  head 
will  necessarily  be  too  deep  for  good  unilateral  lighting.  The  simplest 
remedy  is  to  make  windows  on  one  side  and  at  the  back.  This  principle, 
carried  out,  gives  us  the  square  school-house  with  four  corner  rooms  on  a 
floor,  or,  as  in  the  Cleveland  model,  with  six  rooms  on  a  floor.  It  has  the 
advantage  of  natural  draughts.  If  the  combined  size  of  all  the  sashes 
equals  one-fifth  or  one-sixth  the  area  of  the  floor,  it  is  usually  said  that 
the  supply  of  wiudows  is  sufficient.  Small  windows  are  not  the  fault  of 
modern  school-houses. 

To  get  the  best  effect,  windows  must  reach  within  a  few  inches  of  the 
ceiling.  They  ought  to  have  square  tops,  not  the  Gothic  shape  adopted  in 
the  St.  Louis  model ;  they  must  have  no  heavy  projecting  outside  ornaments 
to  cut  off  light.  Instead  of  Italian  awnings  for  summer,  they  should  be 
guarded  with  blinds  on  the  inside.  It  is  hard  to  find  screens  that  will  at 
once  exclude  the  sun's  rays  and  admit  enough  light  and  wind.     Neither 
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white  nor  yellow  nor  red  screens  are  pleasant  when  the  sun  is  on  them :  a 
neutral  gray  is  best.     A  neutral  light  tint  is  suitable  for  the  walls. 

Lighting  from  both  sides  is  well  enough  for  small  school-houses  of  one 
room.  There  is,  however,  a  preference  for  light  coming  from  the  scholar's 
left  hand,  especially  in  writing.  Rear  windows  may  be  added  if  thought 
necessary ;  they  give  a  general  increase  of  light :  their  worst  point  is  that 
they  try  the  eyes  of  teachers,  but  that  can  be  relieved  in  two  ways, — either 
by  a  rather  dark  shade  rolling  up  from  the  bottom,  or  by  placing  the  win- 
dows about  six  feet  above  the  floor,  so  that  the  direct  rays  do  not  strike  the 
teacher's  eye  when  looking  at  the  class.  It  is  a  cardinal  rule  that  no  one 
shall  be  forced  to  face  the  windows  while  reading  or  otherwise  exercising 
his  sight :  therefore  no  windows  must  be  in  front  of  the  scholars.  Black- 
boards are  generally  put  wherever  there  is  room ;  those  between  windows 
ought  to  be  little  used  ;  their  surface  must  be  a  dead  black,  not  glossy. 

This,  however,  gives  but  one  aspect  of  a  wide  question.  Other  im- 
portant causes — perhaps  much  more  important — are  the  following. 

Excessive  use,  even  under  favorable  conditions,  wearies  the  eye.  It 
seems  well  proved  that,  in  general,  students  who  spend  longer  hours  over 
home  lessons  are  affected  by  near-sight  in  larger  proportion.  The  practice 
of  working  without  rest  for  long  periods  is  worse  than  working  many  hours 
with  pauses. 

Poor  light  has  always  been  considered  one  of  the  leading  causes.  It  not 
only  fatigues  the  eye,  but  also  induces  the  pupil  to  bring  the  eye  close  to 
the  book. 

Constant  attention  to  near  objects  doubtless  has  its  effect,  even  when  they 
are  "  near"  only  in  the  sense  of  being  bounded  by  the  walls  of  streets.  City 
children  live  in  a  narrow  horizon.  The  youthful  eye  has  a  marvellous  power 
of  seeing  things  at  the  distance  of  two  or  three  inches ;  and  many  things 
in  school-life  conspire  to  bring  about  habits  based  on  this  power  of  adapta- 
tion,— badly-proportioned  desks,  poor  type  and  ink  and  paper,  poor  light, 
excess  of  light.  The  eye  that  is  laboring  at  too  short  a  distance  is  enabled 
to  do  so  by  the  action  of  the  "  muscle  of  accommodation"  in  the  eyeball, 
which  arranges  the  focus  by  changing  the  shape  of  that  organ.  Such  an 
eye  is  working  in  a  state  of  tension,  which  tends,  if  long  continued,  to  pro- 
duce a  permanent  change  in  the  form  of  the  globe,  making  it  longer  from 
back  to  front,  which  constitutes  the  chief  characteristic  peculiarity  of  the 
near-sighted  eye.  Very  few,  if  any,  children  will  obey  physiological  laws 
of  distance  without  being  compelled  to  do  so.  There  are  certain  faults  in 
school  furniture  that  favor  the  bad  habit :  too  great  height  of  desk  rela- 
tively to  seat;  separation  of  desk  from  seat  by  an  interval,  'instead  of 
having  the  desk  partly  over  the  seat.  These,  and  bad  positions  in  writing, 
have  been  mentioned  already. 

Anything  tending  to  cause  congestion  of  the  eye  aids  in  forming  near- 
sight.  Among  these  causes  are  tight  clothing  (corsets,  neckties,  collars, 
belts) ;  indigestion,  particularly  constipation ;  overheated  rooms,  with  bad 
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ventilation ;  overwork  of  the  brain,  especially  if  it  causes  headache.  Ful- 
ness of  the  blood-vessels  stretches  the  eyeball  and  assists  the  tendency  to  a 
change  of  shape  as  above  noticed. 

All  these  influences  have  their  effect  chiefly  during  childhood  :  few  per- 
sons become  near-sighted  after  they  are  grown  up,  though  an  increase  of 
near-si  "lit  is  not  rare.  This  circumstance  is  one  of  many  which  warn  us 
that  bodily  development  is  liable  to  be  impeded  or  distorted  in  every  direction 
by  false  education.  Every  plan  which  aids  in  strengthening  the  constitu- 
tion of  children  may  be  considered  as  a  contribution  to  the  health  of  their 
eyes.  During  childhood  the  tissues  are  less  firm,  more  elastic,  than  later 
in  life;  they  are  more  quickly  renewed,  more  easily  distorted.  The  geo- 
metrical deformity  of  the  eyeball  is  produced  by  pressure  at  this  tender 
a^e.  The  remedy  seems  to  require  not  only  that  we  lessen  the  daily 
amount  of  pressure,  but  also  that  we  encourage  those  active  habits  which 
will  make  the  fibre  stronger  and  more  resisting. 

Hereditary  influence  is  undeniably  powerful.  What  may  be  the  effect 
of  several  generations  of  accumulated  tendency  iu  studious  families  cannot 
be  predicted :  a  learned  friend  of  the  writer's  suggests  that  the  result  may 
not  be  blindness,  but  a  permanent  type  of  myopism,  in  which  children 
will  be  born  short-sighted  and  will  not  need  to  become  so.  But  in  specu- 
lating about  the  future  it  is  necessary  to  take  account  of  other  tendencies. 
Far-sight  is  quite  common  among  children ;  and  the  action  of  inheritance 
seems  not  to  be  limited  to  the  repetition  of  identical  defects,  but  to  reproduce 
both  anomalies — the  long  eye  and  the  short  eye — with  a  certain  degree  of 
indifference.  The  existence  of  a  tendency  to  the  normal  eye  is  probable, 
independently  of  the  elimination  of  unfit  persons  from  the  race. 

Blindness,  or  an  approach  to  it,  is  the  tendency  of  a  certain  number  of 
cases  of  near-sight ;  the  retina  becomes  gradually  detached  from  the  back 
of  the  eye,  and  becomes  incapable  of  receiving  exact  impressions.  On  this 
account  (as  well  as  for  reasons  above  given)  the  "near-sighted  eye  is  a 
diseased  eye." 

Test-types,  or  large  cards  on  which  lines  of  letters  of  graded  sizes  are 
distinctly  printed,  are  a  ready  means  of  estimating  the  degree  of  near-sight 
in  the  hands  of  school-principals.  To  give  such  observations  full  value, 
atropine  and  the  ophthalmoscope,  in  expert  hands,  are  required.  A  much- 
used  eye  is  apt  to  be  in  a  state  of  tension  which  makes  it  temporarily  more 
near-sighted  than  it  really  is ;  atropine  relaxes  the  tension. 

There  exists  a  prejudice  against  the  use  of  glasses,  which  is  natural 
enough.  But  if  near-sight  is  considerable,  so  that  a  child  really  cannot 
work  well  in  an  erect  position,  it  is  necessary  to  allow  a  pair  of  very  weak 
glasses.  The  matter  cannot  be  determined  by  directions  given  in  an  article 
like  the  present :  the  decision  and  choice  must  be  left  to  the  physician.  A 
limit  or  minimum  distance  at  which  the  book  may  be  held  from  the  eye 
should  be  stated,  and  children  advised  and  corrected  of  their  bad  practices. 
The  least  distance,  recommended  by  the  Commission  d'Hygiene  des  ficoles 
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of  Paris  in  1884,  was  twenty-five  centimetres  for  children  in  the  lowest 
schools  and  thirty-three  for  those  from  eight  to  twelve  years  old, — about  ten 
and  thirteen  inches  respectively.  Fifteen  inches  is  proper  for  those  of  larger 
stature,  but  would  be  impossible  for  little  children. 

Hypeemetropia,  or  long-sight,  is  not  uncommon  among  school-chil- 
dren. Its  effect,  when  it  is  of  a  high  degree,  is  to  make  the  act  of  reading 
difficult  or  painful,  and  sometimes  to  put  an  end  to  a  child's  career  in  school. 
Those  subject  to  it  read  fairly  well  for  a  time,  but  after  a  while  become  con- 
scious of  effort  in  the  act  of  seeing.  The  eyes  feel  strained,  and  the  letters 
become  somewhat  blurred.  There  is  a  desire  to  rest  the  eyes,  or  to  close  them 
firmly,  or  to  compress  them  with  the  hand.  A  fresh  start  is  made,  and  a 
second  rest  has  to  be  taken  after  a  shorter  period.  Sometimes  the  habit  of 
holding  the  book  close  to  the  eye  is  acquired,  which  makes  the  case  seem  to 
be  precisely  the  opposite  of  long-sight.  The  choice  of  glasses  (convex,  or 
old-sighted)  should  be  directed  by  a  competent  physician,  for  the  purpose' 
of  enabling  such  children  to  work  without  suffering.  One  effect  of  the 
disease  is  the  production  of  internal  squint. 

Astigmatism  is  rather  common,  and  gives  as  much  annoyance  as  near- 
sight.  It  depends  on  an  incorrect  curvature  of  the  front  of  the  eyeball, 
(cornea).  It  is  known  by  producing  a  blurred  look  in  lines  that  run  in  one 
given  direction  :  some  people  see  horizontal  lines  badly,  some  perpendicular 
ones ;  in  others  there  is  an  oblique  axis  of  indistinctness.  If  at  all  trouble- 
some, this  defect  ought  to  be  remedied  by  glasses,— as  it  can  be  perfectly. 
It  is  not  a  disease  in  the  sense  that  near-sight  is. 

PHYSICAL  TRAINING. 

The  connection  between  physical  training  and  general  education  is 
obvious.  The  principle  being  granted,  it  remains  for  us  to  consider  how 
much  the  school  and  the  college  of  to-day  should  be  required  to  give  of  their 
energies  to  the  furthering  of  this  end. 

A  system  of  calisthenics  is  at  present  widely  used  in  public  schools,, 
with  distinct  benefit.  It  is  not  probable  that  the  system  will  ever  be  aban- 
doned. Most  readers  must  have  seen  the  pleasant  sight  of  a  roomfuL  of 
children  engaged  in  the  simple  but  vigorous  movements  of  the  arms  which 
serve  so  well  as  vents  for  superfluous  energy.  These  trained  movements 
are  an  indispensable  part  of  primary-school  work,  and  are  of  great  use  in 
the  intermediate  grades,  but  are  of  subordinate  value  (as  now  practised)  for 
older  pupils.  They  are  quite  difficult  enough  for  little  children,  but  above 
the  age  of  twelve  scholars  begin  to  look  down  on  them  as  childish,  and 
with  good  reason,  for  they  lack  one  essential  element— they  do  not  call 
forth  exertion  to  overcome  resistance.  For  better  work,  scholars  should 
have  light  dumb-bells  and  wands,  and  more  space  to  use  them  than  can 
be  found  in  an  occupied  room. 

The  immediate  benefit  of  exercise,  however,  does  not  depend  on  any 
large  amount  of  development  that  it  imparts.  Very  simple  exercises, 
Vol.  IV.— 24 
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without  any  apparatus,  practised  twice  a  day  or  oftener  for  five  minutes 
at  a  time,  do  a  great  deal  of  good.  Far  from  breaking  up  the  discipline 
of  the  school,  they  make  it  easier,  by  relaxing  the  tension  of  mind  and  by 
introducing  the  element  of  pleasure.  The  eyes  are  relieved  at  the  same 
time.  A  piano  adds  pleasure,  but  is  not  essential.  The  windows  should 
be  opened  at  the  instant  the  signal  is  given,  by  having  one  boy  assigned 

to  each. 

The  facility  with  which  calisthenics  are  practised  should  not  blind  us  to 
the  imperfections  of  the  system.  The  movements  employed  are  limited  to 
such  as  can  be  safely  made  in  a  room  full  of  desks :  the  pupils  ought  to 
have  a  much  wider  range  of  action,  in  an  open  hall,  large  enough  for  fifty 
or  sixty  to  exercise  in. 

A  good  type  of  light  gymnastics  adapted  to  use  by  classes  is  furnished 
by  Amherst  College.  In  that  system  every  student  is  required  to  attend 
unless  physically  unfitted.  The  work  is  done  in  classes,  to  the  sound  of  the 
piano,  under  a  leader ;  students  attend  four  days  in  the  week,  half  an  hour 
at  a  time.  Most  of  the  work  is  done  with  wooden  dumb-bells ;  there  is 
also  considerable  running,  and  some  marching.  The  exercises  are  eminently 
cheerful ;  compulsory  attendance  meets  with  the  acquiescence  and  support 
of  almost  all  the  students.  In  fact,  the  exercise  is  a  union  of  recreation 
and  amusement  with  work. 

This  moderate  amount  of  exercise  is  sufficient  for  nine-tenths  of  the 
men.  For  those  of  unusually  muscular  frame,  heavy  gymnastic  apparatus 
is  provided  ;  for  a  few,  special  developing  apparatus  is  needed  ;  all  are  suf- 
ficiently under  control  and  observation.  No  serious  accident  has  occurred 
since  the  opening  of  the  gymnasium  in  1859. 

The  direction  is  in  the  hands  of  Prof.  Edward  Hitchcock,  M.D. ;  the 
duties  of  his  position  include  teaching  gymnastics,  physiology,  and  elocu- 
tion as  connected  with  bodily  movement ;  he  is  expected  to  be  acquainted 
with  the  health  of  each  student,  and  is  required  to  furnish  the  excuse  when- 
ever sickness  compels  a  student's  absence.  The  department  is  dignified  by 
marks  given  for  attendance  and  deportment,  and  its  head  is  a  member  of  the 
faculty. 

The  object  aimed  at  has  always  been  the  promotion  of  health  and  power 
of  work,  rather  than  the  development  of  muscle  or  the  performance  of  feats 
of  agility  and  strength.  As  evidence  of  the  success  which  is  attained,  Prof. 
Hitchcock  states  that  sickness  among  the  classes  diminishes  regularly  from 
the  Freshman  year  up,  being  in  the  Senior  year  little  more  than  half  as 
great  as  in  the  Freshman. 

A  system  of  this  sort  reaches  a  large  number  of  young  men  who  much 
need  it.  Few  are  so  judicious  and  persevering  as  to  lay  down  a  plan  of 
gymnastics  and  adhere  to  it.  Much  of  the  apparatus  in  ordinary  gymna- 
siums is  unsuited  for  the  beginner :  its  effect  is  to  exhaust  and  rack  his 
frame  and  discourage  his  efforts.  The  most  complete  outfit  of  apparatus, 
and  the  best  instruction,  will  not  insure  the  attendance  of  the  very  class  of 
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men  who  need  the  training  most.     Nothing  is,  on  the  whole,  so  well  suited 
to  the  average  needs  as  a  class-system  resembling  that  of  Amherst. 

At  Harvard  there  is  everything  except  compulsory  class-work.  Careful 
measurements  of  the  person  enable  the  superintendent,  Prof.  Sargent,  to 
assign  special  exercise  to  each  young  man,  denned  in  kind  and  amount,  for 
the  purpose  of  strengthening  his  weak  points.  His  apparatus  and  methods 
have  been  adopted  by  a  considerable  number  of  colleges,  including  some  for 
women. 

A  new  feature  of  Dr.  Sargent's  work  consists  in  the  taking  of  photo- 
graphs of  gymnasts — front,  back,  and  side  views  of  the  naked  body — at  the 
beginning  of  their  course,  to  be  compared  with  those  hereafter  to  be  taken 
on  leaving  college.  It  has  been  the  writer's  privilege  to  look  through 
this  list,  now  numbering  several  hundred ;  and  it  must  be  confessed  that 
the  most  striking  thing  about  them  is  the  rarity  of  a  handsome  body,  or 
of  even  a  well  balanced  and  proportioned  body.  Deflection  of  the  spine  is 
quite  common.  Athletic  oarsmen  show,  by  the  twist  in  their  upper  backs, 
which  side  of  the  boat  they  are  accustomed  to  row  in ;  but  most  of  the 
curvatures  do  not  seem  to  arise  from  excess  of  muscle.  A  prevalent  droop 
of  the  right  shoulder  is  noticeable.  It  is  thought  that  this  may  originate  in 
carrying  weights  in  the  right  hand,  and  perhaps  in  the  musket  drill  of  the 
public  schools. 

Another  noticeable  thing  is  the  frequency  of  the  hollow  back, — a  pecu- 
liarity of  form  which  may  be  hereditary,  but  may  originate  in  weakness  of 
the  supporting  muscles  of  the  spine.  Weakness  of  the  upper  part  of  the 
trunk,  allowing  the  shoulders  to  fall  forward  and  the  neck  to  stoop,  may 
be  the  first  step,  and  the  saddle-back  may  be  merely  the  compensatory 
curve. 

Smallness  of  the  chest,  and  consequent  want  of  lung-power,  constitute  a 
failing  that  it  is  really  of  great  importance  to  correct.  There  can  be  no  safe 
athletic  training  for  men  whose  chests  are  small :  they  run  the  risk  of  in- 
flicting permanent  injury  upon  heart  or  lungs  by  the  efforts  made  with 
their  large  muscles.  It  is  well  known  that  a  small  chest  predisposes  to  con- 
sumption. Our  boys  need  not  be  athletes, — it  would  be  better  for  the 
mass  not  to  attempt  to  compete  in  that  line, — but  they  ought  to  have  better 
breathing-capacity  than  they  now  have.  Play  is  better  than  any  gym- 
nastics, from  a  certain  point  of  view ;  but  a  full  allowance  of  the  prevalent 
sports  does  not  give  to  boys  a  good  chest-development. 

The  late  Archibald  Maclaren,  describing  the  English  school-boy  as 
coming  under  his  observation,  said,  "  I  find  that  almost  every  youth  at  the 
time  of  passing  from  the  schools  to  the  University  has,  as  it  were,  a  consid- 
erable amount  of  attainable  power  and  material  capacity  undeveloped ;  his 
body,  or  rather  a  portion  of  it,  is  in  arrears  in  this  respect,  and  as  arrears, 
and  as  a  recoverable  debt,  the  youth  may  fairly  view  it."  During  the 
youth's  first  term  of  two  months,  with  properly-administered  exercise, 
the  chest  will  expand,  in  all  ordinary  circumstances,  two  inches,  and  in 
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peculiar  circumstances  he  has  known  the  increase  to  reach  double  that 

amount. 

Most  sports  develop  the  legs  satisfactorily,— walking,  running,  leaping, 
foot-ball,  cricket,  fencing,  tennis,  racket,  fives,— but  some  of  these  give  in 
addition  an  excess  of  work  to  the  right  arm.  The  result  of  sports  without 
gymnastic  training  is  a  frequency  of  pigeon-breast,  hollow  breast,  drooping 
shoulders,  and  stooping.  There  is  also  an  occasional  excessive  upward 
growth  without  corresponding  expansion  of  the  chest.  These  are  the  results 
of  abundant  play  in  English  schools  for  the  better  classes,  where  play  is  a 
regular  part  of  the  day's  business ;  they  represent  the  best  that  a  boy's  play 
can  do  for  his  development. 

Military  drill  was  brought  into  favor  by  the  war ;  its  supposed  end  is  to 
furnish  large  numbers  of  men  ready  trained  to  service  in  case  of  emergency. 
Some  military  men  find  that  the  real  result  is  a  conceit  of  knowledge  and 
indisposition  to  enter  the  militia.  Its  best  side  is  the  moral  side :  it  raises 
self-respect,  and  promotes  obedience  by  showing  the  practical  need  of  it. 
It  is,  further,  as  good  exercise  as  many  games  are,  and  shares  with  sport 
the  element  of  interest  and  pleasure.  Schools  known  to  the  writer  have 
given  two  hours  out  of  the  weekly  programme  to  drill,  and  have  found  that 
the  week's  work  as  a  total  was  not  lessened.  The  objections  are  that  the 
exercise  is  taken  in  a  cramped  position,  every  movement  being  executed  to 
pattern,  and  that  the  number  of  movements  is  extremely  few,  so  that  the 
exercise  is  not  at  all  a  typical  one  for  developing  the  body ;  also,  that  the 
musket  is  too  heavy,  and  that  it  is  carried  chiefly  in  the  right  hand  for 
convenience.  The  so-called  setting-up  drill  consists  of  light  gymnastics, 
the  object  of  which  is  to  give  the  soldier  a  good  position  at  the  outset: 
this  is  not  and  cannot  be  properly  carried  out  in  schools  unless  time  is 
taken, — and  the  time  is  already  taken  for  musket  drill. 

The  amount  of  time  taken  by  Maclaren  to  correct  the  shape  and  growth 
of  boys  in  his  own  school  was  one  hour  of  gymnastics  weekly, — this,  in 
addition  to  abundant  play. 

The  children  in  the  turner  classes  practise  an  hour  twice  a  week,  some- 
what after  the  general  plan  of  Amherst,  aiming  to  give  the  girls  more  of 
grace  {e.g.,  by  a  variety  of  dancing  movements)  and  the  boys  more  of 
muscularity.     Their  work  is  well  worth  inspecting. 

The  British  soldier,  on  entering  the  army,  is  put  through  daily  gym- 
nastics from  one  to  one  and  a  half  hours  daily  for  three  or  six  months.  It 
is  unnecessary  to  describe  the  practice  in  other  armies. 

In  our  public  schools  the  friends  of  reform  should  not  be  satisfied  with 
less  than  half  an  hour  twice  a  week,  under  trained  teachers.  An  hour 
twice  a  week  might  afterwards  be  thought  desirable, — the  method  to  be  that 
of  light  gymnastics,  to  some  extent  imitating  that  of  Amherst.  The  teachers 
may  be  specialists  at  a  moderate  salary  ;  or  the  work  may  be  done  by  such 
of  the  regular  teachers'  as  have  special  gifts  for  it,  as  is  the  case  in  Ger- 
many.    As  regards  the  amount  of  work  to  be  done,  or  the  teaching  force, 
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the  city  of  Frankfort-on-the-Main  is  a  good  illustration  :  there  are  twelve 
thousand  children  in  the  public  schools  of  that  place,  and  the  number  of 
hours  given  to  gymnastics  is  equivalent  to  the  constant  services  of  seven- 
teen and  a  half  teachers.  The  city  has  special  halls  with  apparatus,  of  the 
length  of  from  twenty  to  twenty-five  metres,  nine  or  ten  metres  wide,  and 
from  five  to  five  and  six-tenths  metres  high. 

The  Routine  of  a  School-Day. — It  will  not  be  without  profit  to 
study  the  arrangement  of  time  and  occupation  made  for  cases  where  a 
young  person's  whole  time  is  under  control.  In  making  the  plan  it  is 
necessary  to  have  a  clear  idea  of  the  amount  of  work  that  is  desirable. 
Time  must  be  assigned  for  play,  and  for  gymnastic  lessons  :  either  or  both 
may  be  made  compulsory  (as  foot-ball  is  in  some  of  the  great  English 
schools). 

The  following  is  an  outline  of  a  day's  work  in  one  of  the  best  American 
boarding-schools  for  preparation  for  college  : 


Summer. 

Winter. 

6.30 

7 

7 

7.30 

7.45 

8.15 

8 

8.30 

12.45 

1 

1 

1.15 

2 

2  30 

2.15 

5 

6 

6 

6.30 

6.30 

6.45 

6.45 

7 

7 

8.30 

8.30 

9.15 

9.15 

10 

10 

Rise. 

Breakfast. 

Prayers. 

Study  and  recitations  four  and  three-fourths  or  four  and  one-half  hours. 

Intermission. 

Dinner. 

Study-session  in  summer  one-half  hour  (none  in  winter),  then  play- 
time. 

Play-time,  summer  three  and  one-half,  winter  two  and  three-fourths 
hours. 

Quiet  in  session,  study  optional. 

Supper,  one-half  hour. 

Intermission. 

Prayers. 

Study  session  in  school-room  until  bedtime. 

Youngest  boys  (twelve  and  thirteen)  go  to  bed. 

Middle  boys  (fourteen  and  fifteen)  go  to  bed. 

Older  boys  go  to  bed. 

The  amount  of  sleep  allowed  for  is  from  eight  and  a  half  to  ten  and  a 
half  hours,  according  to  age  and  season.  The  boys  all  have  the  gift  of 
sleep,  and  use  all  the  time  allowed.  Study  and  recitations  for  the  youngest 
boys,  six  and  a  half  or  six  and  three-fourths  hours ;  for  the  oldest,  about 
eight  hours.  Play,  two  and  three-fourths  or  three  and  one-half  hours,  ac- 
cording to  season,  in  a  solid  lump,  besides  some  intermissions  too  short  for 
serious  play.  There  is  a  twenty-acre  lot  to  play  in ;  in  winter  they  use  the 
gymnasium  at  their  option,  under  control  of  a  tutor.  Detention  for  punish- 
ment is  assigned  to  the  afternoon  play-hour :  most  boys  average  one  hour  a 
week  at  most ;  mischievous  boys  suffer  longer  detention,  but  in  no  case  to 
their  physical  harm.  Sweetmeats  are  not  expected  to  be  sent  from  home ; 
if  discovered,  they  are  confiscated,  or  are  served  at  the  boys'  table  so  that 
many  share. 

Compare  with  this  the  routine  of  a  large  boarding-school  for  girls,  of 
very  good  standing,  in  the  same  part  of  the  country  : 
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6.30 

7.10 

8 

8.45 

9 

1 

2.15 

3 

5.15 

6 

7 

7.15 

9 

9.30 


Rise. 

Breakfast. 

Keoitation,  forty-five  minutes. 

Prayers. 

Recitations  and  study,  four  hours. 

Dinner. 

Walk,  in  which  all  join. 

Study  and  recitation,  two  and  one-fourth  hours. 

Recreation, — free  time. 

Supper,  followed  by  recreation. 

Prayers. 

Study,  one  and  three-fourths  hours. 

Bedtime. 

Lights  out. 


Here  are  nine  hours  assigned  for  sleep,  and  eight  and  three-fourths 
hours  for  study ;  but  three-fourths  of  an  hour  is  taken  out  every  day  for 
gymnastic  exercise  in  classes.  All  take  a  walk  of  three-fourths  of  an  hour. 
There  is  apparently  a  considerable  amount  of  time  left  free.  The  con- 
trast between  girls  and  boys  is  seen  in  the  compulsion  exercised  in  regard 
to  all  exercise,  which  is  doubtless  necessary.  The  required  hours  of 
work  are  likely  to  be  too  long  for  some  girls ;  and  if  music  and  letter- 
writing  and  literary  societies  and  prayer-meetings  are  added,  girls  are  likely 
to  be  burdened.  Visits  to  the  pupils'  homes  in  term-time  are  properly 
forbidden. 

Detention  is  an  effective  means  of  punishment  when  not  carried  too  far; 
but  when  a  boy's  Saturday  forenoon,  or  even  his  whole  day,  is  spent  iu 
silent  confinement  for  a  series  of  small  faults,  the  effect  is  bad,  morally  and 
physically.     An  occasional  good  whipping  is  far  better. 

The  chief  objection  to  corporal  punishment  is  perhaps  its  effect  on 
teachers.  Without  exactly  making  them  cruel,  it  presents  a  temptation  to 
hasty  and  often  excessive  action,  afterwards  regretted.  Girls  should  not 
be  punished  in  that  way ;  boys  seldom,  and  with  conscientious  reflection, 
without  anger. 

The  city  of  Cleveland  requires  that  every  case  of  corporal  punishment 
shall  be  reported  to  the  superintendent  of  schools,  in  blanks  containing 
the  following  headings:  date;  offence;  general  character;  home  influences; 
means  employed  for  reform ;  whether  parents  were  previously  notified  of 
misconduct,  and  what  answer  was  given  ;  whether  ever  previously  referred 
to  the  principal  of  the  school  or  the  superintendent,  and  how  often ;  result 
of  punishment.1     This  represents  fully  the  present  tendency  to  caution. 

1  Report  of  Schools,  1875-70. 
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II   EXTEKNAL  HYGIENE. 

SITE   OF   THE   SCHOOL-HOUSE. 

One  of  the  first  points  to  consider  in  selecting  a  site  is  dryness  of  the 
soil  and  air.  If  possible,  we  should  choose  a  spot  considerably  elevated 
above  ponds  or  wet  ground,  on  soil  which  dries  quickly  after  rain,  and 
where  evening  mists  do  not  hang.  In  damp,  low-lying  spots  consumption 
is  apt  to  prevail;  a  tendency  to  rheumatism,  catarrh,  and  neuralgia  is 
common;  diphtheria  often  prefers  low,  damp  regions,  and  so  does  inter- 
mittent fever. 

A  house  may  possess  a  damp  atmosphere  amid  wholesome  surround- 
ings, if  the  cellar  is  damp.  Even  high  land  is  often  full  of  water.  In 
the  country  it  is  usually  possible  to  choose  a  dry  spot,  but  in  cities  many 
otherwise  desirable  lots  contain  underground  springs,  or  watercourses 
which  have  been  dammed  by  the  filling  in  of  new  streets,  and  it  may  be 
necessary  to  drain  or  water-proof  the  cellar.  A  wet  cellar  is  never  neces- 
sary or  allowable. 

Next  to  the  general  healthfulness  of  a  spot  we  may  consider  the  ques- 
tion of  light,  one  of  the  most  puzzling  and  unsatisfactory  of  all  the  problems 
of  school-science  in  large  cities.  Wherever  we  build,  we  must  expect  that 
others  will  by  and  by  occupy  the  adjoining  land  with  houses  of  unknown 
height.  There  ought  to  be  an  open  space  on  all  sides  large  enough  to 
secure  a  good  light  in  any  such  contingency.  How  dimcult.it  is  to  accom- 
plish this  in  cities  may  be  seen  in  New  York.  In  1880  the  Sanitary  En- 
gineer gave  prizes  for  designs. for  school-houses  to  be  placed  on  lots  one 
hundred  feet  square  (that  being  a  usual  size)  not  situated  on  street-corners. 
In  making  the  award,  the  committee  came  to  the  inevitable  conclusion  that 
these  conditions  made  it  "  impossible  to  secure  sufficient  light  without  either 
overcrowding  of  class-rooms,  or  an  unsatisfactory  arrangement  of  corridors, 
stairs,  etc."  Not  want  of  foresight,  but  the  cost  of  land,  prevents  proper 
lighting  in  cases  like  that  of  New  York ;  but  there  are  many  small  yet 
growing  cities  which,  with  culpable  want  of  foresight,  are  building  school- 
houses  within  six  feet  of  boundary-lines. 

Noise  and  other  nuisances  ought  to  be  avoided.  It  is  possible  to  foresee 
the  growth  of  traffic  on  certain  lines,  and  avoid  them :  by  doing  this  we 
are  the  more  likely  to  retain  comparatively  good  light.  In  some  places  the 
law  properly  forbids  the  maintenance  of  liquor-shops  near  schools.  The 
neighborhood  of  police-stations,  with  the  occasional  view  of  noisy  prisoners 
haled  before  justice,  is  most  objectionable.  Engine-houses  are  also  bad 
neighbors.  In  short,  all  sources  of  noise  or  excitement  and  the  neighbor- 
hood of  crowds  are  to  be  avoided. 

The  purchase  of  land  enough  to  give  a  space  sixty  feet  wide  all  around 
the  building  should  be  a  minimum  requisition. 
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PROTECTION  AGAINST  FIRE. 
Fires  in  school-houses  can  generally  be  traced  to  the  heating-apparatus. 
Nothing  special  need  be  said  regarding  the  precautions  needed  in  the  case 
of  common  stoves;  but,  as  open  fireplaces  are  now  placed  in  some  schools, 
it  may  be  well  to  call  attention  to  a  possible  danger  from  the  conduction  of 
heat  through  the  hearth  and  back  to  wood-work  in  contact  with  them.  A 
double  back  of  masonry,  with  air-space,  is  required,— the  hearth  supported 
by  a  brick  arch.     Some  builders  carelessly  run  beams  into  the  brick-work 

of  chimneys. 

A  tin  ventilator  running  in  a  floor  to  a  chimney  has  been  known  to 
cause  a  fire  :  a  quantity  of  light  material  was  put  into  a  grate  in  the  story 
below,  and  the  flame  and  hot  air,  reaching  back  from  the  chimney  into  the 
tin  flue,  heated  it  so  that  the  planks  caught  fire. 

Special  care  ought  to  be  taken  to  protect  wood-work  against  the  heat 
of  hot-water  or  steam  pipes.  Hot-water  pipes  may  in  some  cases  reach  a 
temperature  much  above  212°  F.  A  properly-arranged  boiler  for  steam- 
heating,  it  is  said,  will  not  give  superheated  steam,  and  the  heaters  will 
not  scorch  wood-work ;  but  with  coil  boilers,  if  not  kept  properly  supplied 
with  water,  superheating  might  occur.  There  is  much  evidence  to  show 
that  fires  do  take  place  just  in  the  neighborhood  of  pipes;  and  they 
should  be  protected  most  scrupulously  by  the  steam-fitter.  Pipes  may  be 
suspended  by  iron  straps  in  a  groove  lined  with  bright  tin,  allowing  a  space, 
of  one  inch  between  pipes  and  tin. 

It  has  been  proposed 1  to  provide  large  valves,  easily  opened,  at  the  roof, 
so  as  to  draw  out  great  quantities  of  air  or  smoke  at  the  beginning,  thus 
relieving  the  occupants  of  the  danger  and  alarm  which  smoke  occasions : 
also  to  provide  extra  flues  in  walls,  communicating  with  the  floor-spaces  or 
wainscot-spaces  where  smoke  is  generated,  to  carry  smoke  off. 

Floors  should  be  brought  up  to  brick  walls,  so  as  to  cut  off  all  upward 
currents  behind  the  furring.     A  method  of  doing  this  has  been  patented. 

Stairs  should  be  as  strong  and  substantial  as  possible,  and  practically 
fireproof.  "  They  should  be  the  last  to  bum  or  fall  in  the  structure.  In 
ordinary  construction  they  are  among  the  first  places  to  catch  fire  and  the 
most  efficient  means  of  rapidly  conveying  it  from  floor  to  floor.  Stairs  can 
be  built  at  a  reasonable  outlay  that  are  convenient,  easy  of  access,  well 
lighted,  and  absolutely  fireproof."  (W.  R.  Briggs.)  Iron  frames  enclosed 
in  a  separate  brick  tower  at  each  end  of  the  building  are  the  fullest  realiza- 
tion of  this  idea.  There  ought  to  be  two,  on  opposite  sides,  so  that  one 
would  be  left  free  in  any  case. 

Five  or  six  feet  is  a  proper  width  for  the  stairs  in  large  buildings; 
the  hall  into  which  they  empty  should  be  considerably  wider,  and  the  front 
door-way  from  six  to  ten  feet,  with  doors  set  to  open  outward.     School- 

1  "  Lomb  Prize  Essays,"  published  by  the  American  Public  Health  Association,  1886. 
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room  doors  should  open  outward.  A  panic  may  arise  at  any  place,  with  or 
without  good  cause.  Spiral  stairs  or  wedge-shaped  stairs  are  to  be  forbid- 
den. A  landing  half-way  up,  with  some  spare  room,  is  desirable.  There 
must  be  plenty  of  light,  and  the  impression  of  security  must  be  imparted. 

The  balustrade  is  not  altogether  the  best  arrangement;  a  well,  in 
fact,  is  not  needed  for  reasons  of  construction,  but  is  useful  for  discipline, 
enabling  the  scholars  to  be  seen  easily.  The  loss  of  fifteen  children's  lives 
by  the  breaking  of  the  balusters  during  a  panic,  while  the  crowd  was  de- 
scending a  stairway  three  feet  wide,  in  the  Notre  Dame  Academy  of  New 
York,  is  an  instance  in  point.  There  were  nine  hundred  children  in  that 
building.  It  is  said  that  they  had  been  carefully  instructed  in  the  "  fire- 
drill  •"  but  the  fire-drill  does  not  meet  the  case  when  the  stairway  is  insuf- 
ficient. With  good  arrangements,  eight  hundred  children  ought  to  be  got 
out  of  a  school-house  in  a  minute  and  a  quarter ;  they  ought,  for  practice, 
to  have  to  do  it  without  notice  as  often  as  once  a  month.  It  is  certain  that 
there  are  a  good  many  fire-traps  just  as  bad  as  the  Notre  Dame :  the  writer 
has  seen  much  worse. 

VENTILATION  AND  HEATING. 

This  subject  is  admittedly  of  the  first  importance.  The  school  is  the 
place  for  work,  and  bad  air  at  once  impairs  the  working-power.  More 
than  this,  the  effect  of  bad  air  is  to  deteriorate  the  whole  constitution  :  there 
is  little  exaggeration  in  the  statement  that  all  diseases  are  either  caused  or 
are  made  more  severe  by  bad  air.  Several  notorious  "  school-diseases"  are 
rather  closely  connected  with  this  cause, — dyspepsia,  headache,  nervous 
debility,  anaemia,  scrofula,  consumption,  various  affections  of  the  eyes, — 
the  special  discussion  of  which  is  found  elsewhere. 

The  impurities  of  air  may  be  divided  into  three  classes :  1,  dust,  smoke, 
stenches,  gases  from  heaters,  and  other  defilements  which  are  independent 
of  the  presence  of  scholars,  and  should  be  entirely  got  rid  of;  2,  carbonic 
acid  from  the  lungs ;  and,  3,  organic  matter  exhaled  from  the  lungs  and 
skin.  The  last  two  are  unavoidable,  and  must  be  allowed  for  in  venti- 
lating. 

Carbonic  acid  gas,  in  the  quantity  found  in  ordinary  badly-ventilated 
rooms,  is  not  probably  of  itself  a  serious  source  of  injury.  Men  who  go 
incautiously  to  the  bottom  of  wells  or  vats  sometimes  become  unconscious, 
and  perish  unless  rescued,  owing  to  the  presence  of  nearly  pure  carbonic 
acid  ;  but  in  rooms  the  amount  present  seldom  exceeds  five  or  six  parts  in 
one  thousand,  which  quantity  cannot  be  very  actively  injurious  except  in  so 
far  as  it  slightly  lessens  the  proportion  of  oxygen.  The  lethargy  of  a  close 
lecture-room  seems  to  resemble  the  stupor  of  asphyxia,  but  in  reality  it  is 
genuine  sleep,  caused  by  heat,  bodily  fatigue,  an  easy  seat,  a  monotonous 
voice,  weariness  from  continued  passive  listening,— all  greatly  aggravated 
by  the  bad  air,  no  doubt.  But  carbonic  acid  by  itself  does  not  produce  the 
violent  symptoms  of  poisoning  which  are  familiar  from  the  description  of 
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the  "Black  Hole."  Expired  air  freed  of  carbonic  acid  does  produce  such 
symptoms.  The  eminently  noxious  agent,  then,  appears  to  be,  not  carbonic 
acid,  but  the  animal  exhalations  which  accompany  it  in  the  breath. 

The  process  of  analyzing  air  for  the  organic  impurities  is  difficult  and 
uncertain.  It  is  therefore  necessary  to  depend  upon  the  comparatively  easy 
and  certain  test  for  carbonic  acid,  which  corresponds  quite  nearly  in  pro- 
portion with  the  organic  impurities  and  is  safely  taken  as  their  index. 

The  atmosphere,  when  pure,  contains  normally  about  four  parts  of  car- 
bonic acid  in  ten  thousand.  Eecent  analyses  seem  to  indicate  that  three 
and  a  half  parts  is  nearer  the  truth  ;  but  it  varies  somewhat,  being  larger 
in  cities.  Assuming  four  as  the  rule,  the  question  arises,  "  Supposing  the 
air  of  a  room  to  be  constantly  polluted  by  breathing,  at  what  stage  shall 
we  say  that  it  becomes  unsuitable  for  further  use  ?"  The  question  is  an- 
swered variously.  Pettenkofer  proposed  seven  as  a  standard  of  maximum 
amount  of  carbonic  acid ;  Degen,  six  and  six-tenths ;  while  Parke,  who 
may  be  regarded  as  the  best  authority  in  our  language,  sets  it  at  six.  That 
is,  the  permissible  added  impurities  correspond  to  the  addition  of  three, 
two  and  six-teuths,  or  two  parts  of  carbonic  acid  in  ten  thousand.  Parke 
bases  his  standard  upon  the  personal  experience  that  air  at  six  seems  pure, 
so  that  a  person  coming  from  the  outer  air  perceives  no  trace  of  odor,  or 
difference  between  the  outer  air  and  the  room  in  point  of  freshness,  while 
if  the  carbonic  acid  exceeds  six  the  air  usually  begins  to  be  perceptibly 
impure.  When  it  reaches  nine  or  ten  the  air  is  what  is  called  close  and 
fusty ;  above  this  it  becomes  disagreeable.  After  a  person  has  been  a  few 
minutes  in  a  room  the  odor  becomes  imperceptible,  and  he  no  longer  can 
judge  "  by  the  nose." 

It  is  abundantly  proved  that  in  our  climate,  and  for  large  bodies  of 
persons,  ordinary  (so-called  "  natural")  means  of  ventilation  by  windows, 
fireplaces,  and  holes  in  walls  are  entirely  inadequate,  and  must  give  place  to 
the  systematic  use  of  flues  of  sizes  suited  to  the  supply  required. 

The  allowance  of  fresh  air  per  head  is  based  on  the  datum  just  given 
for  permissible  degree  of  added  impurity.  It  is,  unfortunately,  the  case 
that  the  impurity  cannot  be  got  rid  of  by  itself;  it  mixes  so  rapidly  with 
the  air  that  it  seems  best,  on  the  whole,  to  consider  that  the  mixture  takes 
place  at  once,  and  that  our  only  remedy  is  to  dilute  the  air  by  letting  out 
some  that  is  foul  and  letting  in  some  that  is  pure.  We  have,  therefore,  the 
problem  in  this  form :  How  much  fresh  air  is  needed  to  dilute  one  person's 
exhalations  to  a  given  point? 

Adult  men  exhale  about  six-tenths  of  a  cubic  foot  of  carbonic  acid 
per  hour  while  at  rest  (Pettenkofer,  Parke).  The  equation  becomes,  then, 
2  :  10,000  :  :  0.6  :  3000,  showing  that  one  man's  exhalation,  diluted  with 
three  thousand  cubic  feet  of  air,  impregnates  it  in  the  proportion  of  two 
parts  in  ten  thousand.  The  hourly  supply  required  is  three  thousand  cubic 
feet  per  man.  The  calculations  of  Roth  and  Lex  give  three  thousand  five 
hundred. 
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This  statement  applies  to  rooms  constantly  occupied,  and  to  adults. 
When  the  room  is  to  be  occupied  but  three  or  four  hours  at  a  time,  and  is 
thoroughly  aired  in  the  interval,  the  amount  may  be  reduced  to  two  thou- 
sand five  hundred  cubic  feet  per  hour  (Billings),  or  about  forty  per  minute. 
Assuming  that  children  require  nearly  as  much  as  adults,  the  standard 
of  thirty  cubic  feet  per  head  and  minute  seems  a  fair  one,— as  reported  by 
the  special  committee  on  plans  for  public  schools,  given  in  the  Sanitary 
Engineer  for  March  1,  1880,  and  repeated  in  the  report  of  a  commission 
on  the  public  schools  of  the  District  of  Columbia.1  This  is  the  minimum 
requisition. 

It  may  be  questioned  whether  children  require  the  full  supply  of  air 
assigned  to  adults.  ^  They  are  smaller ;  the  work  of  transformation  of 
material,  though  active,  is  in  some  degree  proportioned  to  their  consump- 
tion of  food,  which  equals  that  of  adults  at  fourteen,  but  is  much  below  it 
at  six  and  eight ;  they  are  very  active,  yet  doubtless  do  not  perform  as  much 
absolute  muscular  work  as  adults.  Figures  quoted  in  the  Lomb  Prize 
Essays  (page  73)  show  that  children  under  ten  expire  about  one-half  as 
much  carbonic  acid  as  adults.2 

The  views  of  De  Chaumont,  as  given  in  a  report  made  to  the  Inter- 
national Congress  of  Education  held  at  Brussels  in  1880,  are  presented  by 
Billings.3  Assuming  that  adult  men  exhale  two  hundred  and  sixty-six  cubic 
centimetres  of  carbonic  acid  per  hour  at  rest  for  every  kilogramme  of  their 
weight,  he  makes  what  seems  sufficient  allowance  for  increase  due  to  move- 
ment, speaking,  etc.,  and  assumes  three  hundred  and  forty-six  cubic  centi- 
metres per  kilogramme  for  children.  Taking  Quetelet's  tables  of  weights 
at  different  ages,  he  finds  that  the  supply  of  fresh  air  required  in  order  to 
keep  up  the  standard  of  purity  (six  in  ten  thousand)  would  be — 


Ages. 


Cubic  Feet 
pee  Houb. 


Ages. 


Cubic  Feet 
per  Houb. 


Ages. 


Cubic  Feet 
pek  Houb,. 


910 
1085 
1350 


10 
12 
14 


1575 
1875 
2450 


16  .  .  .  3220 
Adults  .  4130 


To  this  Billings  remarks,  "  The  question  of  the  amount  of  carbonic 
acid  exhaled  has  little  or  nothing  to  do  with  the  matter,  except  in  so  far  as 
it  is  an  index  of  the  amount  of  organic  matter  given  off ;  and  it  is  probable 
that  the  difference  between  the  amount  of  organic  matter  excreted  by  a  child 
of  five  and  one  of  fifteen  is  by  no  means  so  great  as  would  be  indicated  by 
the  carbonic-acid  tests.     I  should  allow  in  a  school-room  or  hospital  very 


1  Mis.  Doc.  No.  35,  House  of  Kep.,  47th  Congress,  1st  Session. 

2  Adult  man,  .6  of  a  cubic  foot  (16.8  to  22.6  litres) ;  girl  of  seven  or  eight,  .29  of  a 
Cubic  foot ;  girl  of  eight  or  nine,  .34 ;  child  of  ten,  .28 ;  boy  of  twelve  or  thirteen,  .37 ; 
young  woman  of  seventeen,  .37 ;  boy  of  fifteen,  .5. 

3  Op.  cit,  p.  162, 
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nearly  the  same  amount  of  air-supply  per  head  for  children  of  all  ages 
over  five  years.  .  .  .  The  standard  which  I  would  fix  should  be  .  .  .  for 
each  person  in  a  class-room  not  less  than  thirty  cubic  feet  of  fresh  air  per 

minute." 

It  is  a  fact  that  children  do  not  stand  bad  air  as  well  as  grown  people. 
Not  only  do  they  require  large  supplies  to  correspond  with  a  rapid  rate  of 
growth,  but  they  are  more  liable  to  lose  health  from  any  given  cause ;  they 
are  more  delicate, — sooner  depressed,  and  quicker  to  recover. 

"I  think  it  best,"  said  Simon,  "that  children  and  adults  should  be 
deemed  to  require  equal  allowances  of  air  and  ventilation." 

Cubic  Space  required  per  Head. — A  common  size  for  school-rooms, 
where  liberal  ideas  prevail,  is  about  twenty-eight  by  thirty-two  and  thirteen 
and  a  half  feet  high,  giving  twelve  thousand  and  ninety-six  cubic  feet. 
Beyond  these  limits  the  size  becomes  inconvenient  for  the  purpose  of  in- 
struction. Let  us  assume  a  class  numbering  forty ;  the  cubic  space  per 
head  is  three  hundred  feet,  a  liberal  allowance.  But  forty  persons  require 
forty  times  thirty — i.e.,  twelve  hundred — cubic  feet  of  fresh  air  per  minute, 
and  seventy-two  thousand  per  hour  :  so  that  in  the  room  supposed  the  air 
must  be  wholly  changed  six  times  in  an  hour. 

Take  the  minimum  requisition  for  New  York  city  schools,  seventy 
cubic  feet  of  space  per  head  ;  if  the  scholars  are  to  receive  the  same  allow- 
ance of  fresh  air,  the  room  must  be  wholly  re-charged  with  air  twenty-five 
times  an  hour  !  It  is  absurd  to  suppose  such  a  case  as  possible  :  the  chil- 
dren would  live  in  a  whirlwind.  It  is  a  good  deal  to  speak  of  changing 
six  times  an  hour ;  yet  this  can  be  done  without  risking  a  draught,  whereas 
a  more  rapid  rate  is  considered  likely  to  give  annoyance. 

These  calculations  give  the  reason  for  requiring  liberal  space,  as  usually 
stated.  There  are  other  reasons,  however.  A  large  room  has  more  win- 
dows, and  in  other  ways  favors  "  natural"  ventilation.  The  aii-ings  at  recess 
give  a  larger  store  of  fresh  air  to  draw  from.  There  is  a  tendency  for  the 
state  of  the  air  to  grow  steadily  worse  from  the  beginning  to  the  end  of  a 
session :  this  progression  is  far  more  rapid  in  crowded  schools.  This  is 
obvious  enough,  and  is  common  matter  of  experience.  Liberal  space  is 
very  desirable,  even  if  there  is  no  thorough  system  of  ventilation. 

On  the  other  hand,  it  seems  a  pity  to  spoil  a  good  cause  by  excessive 
claims ;  as  when  one  thousand  cubic  feet  of  space  per  head  is  named  as 
desirable,  in  several  places  in  the  second  report  of  the  Ontario  Provincial 
Board  of  Health. 

The  following  list  of  requirements  is  reduced  to  feet  from  Billings :' 

Belgium,  law 157 

Educational  League,  Belgium,  proposes 336 

Holland,  average .    .    .  129 

Haarlem,  eighty-nine  schools 158 

1  Op.  cit.,  p.  163. 
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English  Board  schools,  about 125-150 

Bavaria,  law  (at  eight  years) 136 

"           "     (at  twelve  years) 196 

Dresden 107 

Frankfort,  Medical  Society  recommends 297-322 

Basle,  law 213-237 

Sweden,  primary 187-264 

higher     269-350 

New  York  City  (for  various  ages) 70-100 

Methods  of  Ventilation. — The  heated  flue  is  at  present  the  ar- 
rangement applicable  to  the  greatest  number  of  cases  of  school-house  ven- 
tilation. Its  size  must  be  determined  in  accordance  with  the  number  of 
pupils  in  the  room  or  house.  In  most  cases  one  general  discharge-flue  is 
sufficient.  It  should  be  located  centrally,  so  as  to  lose  no  heat  to  the  outer 
air.  It  consists  of  a  straight  brick  shaft,  rising  from  the  cellar  to  the  roof, 
and  capped  above  the  roof  to  protect  it  from  downward  gusts  of  wind.  To 
increase  the  current,  the  air  is  warmed  by  having  the  smoke-flue  of  the 
heater  pass  up  through  the  middle.  The  velocity  of  the  ascending  air  de- 
pends on  many  circumstances  :  if  the  weather  outside  is  cold,  if  the  chimney 
is  high,  if  the  heat  is  concentrated,  the  current  is  swifter  than  under  the 
opposite  conditions.  A  simple  formula  for  the  theoretical  velocity  is  the 
following,  from  Billings : 

.-aJC-tOX* 
v  491  ' 

In  which  v  =  velocity, 

t  =  temperature  in  the  chimney, 
t'  =  temperature  of  the  outer  air, 
h  =  height  of  the  chimney. 
If  the  temperature  out  of  doors  is  40°,  that  of  the  chimney  100°,  and 
the  chimney  is  50  feet  high,  the  result  is 


v  =  8^. 


5°_><_50  =  8/6n  =  2a 


491 


This  velocity  of  twenty  feet  per  second  is  greatly  diminished  by  friction  and 
other  circumstances.  The  velocity  desired  is  five  feet,1  which  will  discharge 
five  cubic  feet  of  air  per  second  for  every  square  foot  of  the  cross-section 
of  the  chimney.  This,  be  it  remembered,  is  only  an  average  performance, 
corresponding  to  a  difference  of  60°  between  the  chimney  and  out-doors. 

If  a  pupil  requires  one-half  of  a  cubic  foot  per  second,  every  square 
foot  in  the  section  of  the  chimney  corresponds  to  ten  pupils.  A  school  of 
four  hundred  pupils  requires  a  shaft  eight  by  ten  feet,  inside  measurement, 
not  allowing  for  the  smoke-flue  and  for  space  taken  up  by  entering  pipes 
and  guards. 

1  "  For  ordinary  and  the  most  favorable  circumstances  the  actual  velocity  in  the  flue  is 
best  if  it  be  established  at  about  five  feet  per  second."— Pro*'.  W.  P.  Tkowbridqb,  in 
Sanitary  Engineer. 
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Schemes  of  Ventilation  by  Flues. — To  pass  the  smoke-pipe  up 
the  ventilator-flue  is  an  obvious  thought.  The  draught,  without  some  such 
arrangement,  is  seldom  as  strong  as  we  require.  One  of  the  early  applica- 
tions of  the  principle  is  shown  in  Fig.  12,  taken  from  Guillaume  (1874), 

where  it  is  called  "Mott's  system," — 
apparently  a  combination  of  the  ven- 
tilating-stove  and  the  chimney-venti- 
lator. This  represents  a  plan  which 
can  be  put  in  use  in  almost  any  coun- 
try school, — the  only  difficulty  being 
the  inadequate  size  of  the  flue.  For 
example, .  in  a  one-story  building  the 
draught  will  be  feeble,  owing  to  the  shortness  of  the  chimney ;  twenty-five 
pupils  would  require  under  those  circumstances  a  flue  two  by  two  and  a 
half  feet  in  section.  Such  a  chimney  would  need  an  efficient  guard  against 
rain.  The  outlet  should  be  narrowed,  to  increase  the  velocity  at  that  part. 
The  danger  would  be  that  wind  would  occasionally  (or  regularly)  blow  down 
one  side  of  the  flue  while  the  hot  air  rose  on  the  other.  This  danger  would 
become  a  certainty  if  the  flue  were  made  two  by  a  partition. 

Sheet  iron  or  wrought  iron  rusts  out  rather  soon  ;  for  the  pipe  in  the 
chimney  cast  iron  is  best. 

Branch  flues  of  moderate  size  leading  from  the  rooms  will  have  a  slower 
current,  hence  must  be  larger  in  proportion ;  a  class  of  fifty  might  require 
two  horizontal  ducts,  each  two  feet 
square, — a  requirement  which  would 
prove  awkward  to  the  architect.  In 
view  of  the  great  size  and  of  the 
expensive  complexity  of  these  ar- 
rangements, it  is  best,  when  possi- 
ble, to  have  no  flues  or  ducts  leading 
to  the  main  flue,  but  to  place  each 
room  in  contact  with  the  latter,  so 
as  to  deliver  its  foul  air  directly  into 
the  shaft. 

In  illustration  of  this  method, 
Figs.  13-15  are  given,  representing 
the  system  as  applied  to  an  old- 
fashioned  square  building  with  four 
nearly  square  rooms  on  each  floor 
and  a  wide  entry  running  through 
the  middle. 

The  plan,  as  explained  by  the  en- 
gineer, is  a  copy,  with  certain  modi- 
fications, of  the  plan  adopted  by  Mr.  W.  R.  Briggs  for  the  Bridgeport  High 
School.     Fig.  13  shows  a  section  of  the  house  as  seen  by  a  person  looking 
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through  the  entry :  rooms  on  the  right  and  left ;  the  third  story  occupied 
by  a  hall ;  a  flue  on  each  side  of  the  entry,  uniting  at  the  third  story,  and 
warmed  by  the  smoke-flues  of  the  two  boilers.  The  flues  are  of  wood, 
lined  with  tin.  Where  the  two  unite,  a  brick  floor  is  laid  on  an  arch,  to 
support  an  iron  stove  to  be 
used  when  the  boilers  are  not 
heated.  This  part  of  the  shaft 
is  entered  by  a  door  from  the 
hall. 

Fig.  14  is  a  partial  section 
in  the  direction  from  front  to 
rear,  showing  the  intake  of  air 
by  a  screen  window,  and  the 
way  the  air  is  carried  up  from 
the  heaters  to  the  tops  of  the 
rooms  that  are  thus  supplied. 

The  intake  stands  three  or 
four  feet  above  the  ground,  as 

is  seen,  at  the  corner  of  a  projection  in  the  porch.  A  flap-valve  is  fastened 
with  hinges  like  a  common  door,  and  swings  back  and  forth,  covering  win- 
dows a  and  b  alternately  according  to  the  direction  of  the  wind  ;  this  pre- 
vents the  air  from  blowing  through  both  windoAVS  at  once  and  deranging 
the  supply. 

Fig.  15  gives  the  cellar-plan.     The  fresh  air  in  entering  passes  through 
two  long  channels- to  the  heated  chambers,  of  which  there  are  four,  each 

supplying  the  two  rooms  directly  over 
it.  There  are  four  coils  used  for  each 
room,  making  thirty-two  in  all ;  they 
are  disposed  in  two  layers  (Fig.  13) ; 
each  can  be  shut  off  separately,  giving 
an  economical  control  of  the  heat  sent 
to  each  room.  The  hall  in  the  third 
story  is  heated  by  upright  coils  at 
the  sides  of  the  hall,  with  air-supply 
taken  through  the  side  of  the  build- 
ing. One  of  the  shafts  is  shown  in 
Fig.  14,  with  its  four  air-tubes  and  one 
smoke-flue. 

In  introducing  the  system  it  was 
found  desirable  to  employ  steam  heat ; 
an  excavation  had  to  be  made  to  re- 
ceive the  boilers.  At  the  right  and  left 
of  the  boilers  are  seen  the  air-supply  ducts  in  section,  communicating  out- 
wardly with  the  brick  coil-chambers,  and  upward  with  the  small  chamber 
where  cold  and  hot  air  are  mixed  before  entering  the  rooms.     A  valve  is 
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placed  so  that  the  cold  or  the  hot  air  may  be  entirely  shut  off,  or  different 
proportions  may  be  used ;  the  valves  are  controlled  from  the  school-rooms 
to  which  they  pertaiu.  A  slider  of  sheet-iron  regulates  the  admission  of 
air  to  the  heaters  according  to  the  weather. 

The  preceding  is  an  instance  of  thorough  work.  The  next  best  thing, 
for  those  of  limited  means,  is  to  avoid  blunders  and  waste.  The  following 
points  are  offered  with  this  purpose. 

Fireplaces  are  partial  remedies  for  bad  ventilation.  They  are  now 
occasionally  placed  in  new  school-houses,  both  for  this  reason,  and  also 
in  the  expectation  that  they  will  be  used  for  fires  in  mild  weather;  but 
the  trouble  of  attending  to  such  fires  is  too  great  for  an  average  janitor. 
Their  ventilating  power  is  small  compared  with  the  demand,  and  may  be 
roughly  stated  as  sufficient  for  ten  persons  while  the  fire  is  going.  As  a 
heater  the  fireplace  wastes  from  seventy-five  to  ninety  per  cent,  of  the  heat. 
Stoves  arranged  like  the  "  portable  furnaces"  that  are  set  up  in  cellars 
are  useful.  The  plan  is  to  place  a  screen  of  zinc  or  galvanized  iron  around 
the  stove,  leaving  an  interval  of  a  few  inches  for  an  air-space ;  a  hole  in 
the  floor,  communicating  with  a  pipe  led  out  of  doors,  supplies  a  current 
of  fresh  air  underneath  the  stove,  which  becomes  warmed  and  rises  into 
the  room.  The  screen  comes  down  to  the  floor;  a  valve  regulates ■  the 
supply  of  cold  air. 

Such  a  stove  is  shown  in  Fig.  12,  an  old  design  applicable  to  the  case 
of  a  country  school-house.  The  stove  is  set  at  a  distance  from  the  chim- 
ney, to  get  more  heat  from  the  pipe ;  the  latter  ought  to  have  a  strip  of 
bright  tin  hung  below  it,  to  shield  the  heads  of  the  scholars.  The  upper 
ventilator  cools  the  room. 

Ventilating-stoves  of  various  patterns  are  sold,  based  on  the  above 
principle.  They  cannot  supply  a  quantity  of  air  commensurate  with  the 
wants  of  a  school,  but  they  are  good  as  far  as  they  go,  and  doubtless 

economize  fuel. 
Fi  Figs.  16-18  show  how 

the  principle  of  ventilating 
rooms  by  heated  flues  may 
be  carried  out.  They  are 
adapted  from  Mr.  Jacokes's 
illustrations  in  the  Seventh 
Report,  Michigan  Board  of 
Health. 

~1  Fig.  16  shows  air  enter- 

ing by  a  pipe  beneath  the 
floor  to  the  casing  around  the  stove,  which  is  four  inches  and  six  inches 
wide  all  around.  Foul  air  escapes  by  the  heated  chimney.  The  upper 
outlet  requires  a  valve. 

Fig.  17  shows  the  suction  of  the  chimney  applied  at  the  level  of  the 
floor  by  carrying  a  pipe  down. 
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Fig.  18  combines  two  stories.     An  opening  in  the  enlarged  part  of  the 
ventilator  in  the  upper  story  may  be  utilized  for  that  room. 

Aik-Supply. — The  advice  has  been  given 
to  make  the  ventilation  of  a  house  depend  on  a 
single  shaft.  By  doing  so  we  avoid  the  possi- 
bility of  having  two  shafts  "  drawing  against 
each  other."  Two  or  more  shafts^  however,  of 
equal  height  and  equally  heated,  need  not  in- 
terfere with  each  other,  provided  each  has  a 
full  supply  of  air.  This  point  may  be  over- 
looked, with  bad  results,  as  it  often  is  in  the 
chimneys  of  dwelling-houses. 

In  the  illustrations  (Figs.   14,  15)  a  full 
supply  of  air  is  indicated  as  entering  by  two 
large  conduits,  lined  with   masonry,  running     . 
across  the  floor  of  the  cellar  and  opening  at 

each  end  at  a  point  four  feet  above  the  ground.  The  conduits  are  large 
enough  for  a  man  to  walk  through  them  with  considerable  stooping.  The 
inlets  are  so  arranged  with  a  flap-valve  as  to  catch  the  wind ;  there  are  also 
regulator-valves  at  a  point  below  the  inlets  and  again  at  the  entrances  to 
the  radiator  chambers.  The  heat  of  the  air  entering  school-rooms  varied 
from  80°  to  105°  F. ;  on  leaving  the  rooms  it  is  below  70°  F. :  the  outlets 
must,  therefore,  be  larger  than  the  inlets, — a  good  deal  larger,  practically,  in 
order  to  favor  escape  at  a  low  velocity. 

One  cannot  help  seeing  how  intimately  the  problems  of  heating  and  of 
ventilation  are  connected.  It  is  the  part  of  economy  to  make  the  details 
correspond.  Waste  heat  from  stoves,  etc.,  should  be  utilized,  when  possible, 
to  heat  ventilator-shafts ;  and  the  latter  must  be  provided  with  a  due  sup- 
ply of  waste  air.  The  immense  quantities  of  air  that  are  discharged  must 
be  replaced ;  and  it  seems  evident  that  the  replacement  should  be  made  by 
air  that  is  already  warmed  to  some  extent,  if  not  fully.  There  are  very 
few  buildings  where  this  can  be  done  at  present :  hence  advice  about  open- 
ing windows  is  of  universal  application. 

As  school-houses  now  are,  windows  must  be  opened.  In  country 
districts,  especially,  both  sashes  ought  to  move  easily  up  and  down.  In 
exposed  places  double  windows  are  applicable ;  they  must  not  be  fastened, 
but  must  be  freely  movable.  A  double  pair  of  sashes  with  the  lower  outer 
one  raised  and  the  upper  inner  one  lowered  gives  a  tolerably  safe  arrange- 
ment. "Window-boards  are  often  placed  under  the  lower  sash,  filling  the 
space  entirely,  the  air  in  this  case  entering  by  the  crack  between  the  two 
sashes.  Or  the  board  may  be  set  at  the  distance  of  an  inch  from  the  lower 
sash,  in  such  a  way  that  when  the  sash  is  raised  two  inches  the  air  is  de- 
flected upward.  All  such  contrivances  need  to  be  watched  closely,  or  they 
will  occasionally  give  rise  to  dangerous  draughts. 

It  is  a  good  plan  to  make  the  curtains  roll  at  the  bottom,  so  that  the 
Vol.  IV.— 25 
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tops  of  windows  can  be  opened  freely  in  summer  without  injuring  the 
curtains. 

Pierced  window-panes,  gauze  shields  to  be  placed  before  cracks  in  win- 
dows, Eureka  ventilators  (little  slanting  apertures  in  outer  walls),  and  a 
variety  of  other  contrivances,  have  more  or  less  value,  but  do  not  meet  the 
wants  of  school-rooms :  if  they  let  in  a  good  supply  it  causes  an  unen- 
durable draught.  No  window-supply  can  be  sufficient  in  cold  weather :  a 
crack  opened  in  every  window  and  well  watched  is  a  proper  measure ;  as  a 
supplementary  arrangement  it  should  be  an  inflexible  rule  to  devote  five 
minutes  at  the  close  of  each  hour  to  some  drill  like  light  gymnastics,  the 
windows  being  opened  instantly  at  the  beginning  of  the  exercise  and  closed 
after  it.  At  recesses  the  same  should  be  done,  and  scholars  should  be  made 
to  leave  the  room. 

The  writer  has  seen  a  great  many  school-houses  in  which  tin  ventilating- 
tubes  have  been  placed  long  after  their  erection.  The  result  may  be  stated 
as  follows.  There  is  generally  a  distinct  draught  in  the  pipes,  and  the  air 
in  the  rooms  invariably  remains  poor.  It  is  said  that  there  is  "  marked 
improvement,"  and  this  is  probably  true.  The  ventilation  secured  by  these 
pipes  may  amount  to  one-fifth  of  what  is  needed,  more  or  less.  They  are 
not  specially  heated,  and  their  dimensions  are  inadequate.  Such  a  system 
may  work  admirably  when  applied  to  a  series  of  rooms  containing  one  or 
two  persons  (rooms  for  practising  music,  private  study-rooms).  The  usual 
plan,  in  the  absence  of  an  adequate  shaft,  is  to  build  a  large  wooden  box  in 
the  attic  under  the  eaves  and  place  in  it,  around  the  sides,  a  series  of  steam- 
coils.  The  box  opens  upward  by  louvers,  and  receives  at  the  sides  and 
bottom  the  tin  tubes  leading  from  the  rooms.  A  draught  is  certainly  ob- 
tained in  this  way,  but  it  is  an  expensive  way.  The  power  of  a  chimney 
depends  on  its  length, — i.e.,  on  the  length  of  its  warmed  part ;  and  in  this 
ease  we  have  the  equivalent  of  a  chimney  only  about  twelve  feet  high, 

placed  just  below  the  roof.    An  instance  may  be  given.    The  S school, 

a  large,  spacious  building  with  sixteen  rooms  and  probably  eight  hundred 
pupils,  was  the  subject  of  serious  complaints  on  account  of  bad  ventilation. 
A  system  of  large  tin  flues,  opening  in  the  attic  to  a  number  of  such  boxes 
as  are  described,  was  introduced  about  five  years  ago.  The  principal  of  the 
school  considers  that  a  very  beneficial  change  has  occurred,  a  result  partly 
due  to  the  improvement  made  in  the  sewerage-arrangements.  The  con- 
sumption of  coal  previous  to  the  change  was  one  hundred  and  fifty  tons  per 
year;  the  average  of  three  years  since  the  change  is  one  hundred  and  seventy. 
It  is  probable  that  the  added  consumption  is  chiefly  due  to  the  radiators  in 
the  attic,  which  roughly  correspond  in  surface  with  the  increase. 

The  size  of  these  flues  is  eighteen  inches  for  school-rooms  (two  to  each 
room).     This  is  evidently  not  a  sufficient  ventilation. 

Ventilation  by  flues  must  be  planned  to  give  spacious  passages,  with  air 
at  a  low  velocity.  Horizontal  flues,  sharp  angles,  roughness  of  the  inner 
surface,  retard  the  current;  so  do  narrow  flues  :  the  smallest  diameter  should 
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not  be  less  than  five  inches.  Round  tin  pipes  are  unobjectionable,  but  must 
be  boxed  in  where  they  are  exposed  to  cool  currents.  The  discharge  should 
not  be  broken  at  top  without  good  reason.  A  patent  cap  may  be  useful  to 
prevent  down-draughts,  but  cannot  be  relied  on  as  a  source  of  draught.  A 
shaft  may  open  into  a  louvered  cupola  with  exposure  to  all  sides,  in  which 
case  the  shelters  should  be  movable  and  be  kept  closed  on  the  windward 
side.  The  top  of  the  shaft  should  be  closed  when  school  is  not  in  session, 
to  prevent  cold  air  from  descending. 

Cost  op  Ventilation. — In  the  first  place,  the  motive  power  need  not 
cost  anything :  the  heated  shaft,  if  properly  built,  requires  nothing  but  the 
heat  of  the  smoke-flue.  A  ton  of  coal  may  be  used  in  spring  and  fall  for 
the  stove  in  the  shaft.  The  box  in  the  attic  costs  in  proportion  to  the  length 
of  pipe  placed  in  it. 

In  the  second  place,  an  immense  amount  of  heat  is  thrown  away  in  the 
foul  air  which  is  expelled.     There  is  no  alternative :  it  must  be  wasted. 
But  there  is  reason  to  think  that  less  is  wasted  than  might  be  feared.     The 
waste  goes  on  for  only  a  quarter  of  the  twenty-four  hours,  at  any  rate, 
while  heating  must  go  on  all  the  time,  holidays  included.     Thirty  hours  a 
week  is  only  eighteen  per  cent,  of  the  time ;  though,  on  the  other  hand, 
the  temperature  maintained  is  considerably  higher  than  is  required  after 
sessions.     The  heat  expended  is  divisible  into  two  parts, — one  used  to  keep 
up  the  temperature,  as  against  the  cooling  effect  of  the  outer  air ;  the  other 
used  to  warm  (from  20°  to  70°  F.,  we  will  suppose)  the  air  which  is  thrown 
away  by  the  ventilators.     Certain  estimates  by  "  Thermus"  in  the  Sanitary 
Engineer  assign  an  expenditure  of  eighty-six  and  a  half  pounds  of  coal  per 
hour  for  the  former  object,  in  a  building  containing  two  hundred  and  fifty 
thousand  cubic  feet.    For  warming  the  supply  of  fresh  air  for  four  hundred 
pupils  in  such  a  building,  at  eighteen  hundred  cubic  feet  per  head  and 
hour,  the  expense  would  be  seventy-four  pounds  of  coal  per  hour.     It  is 
highly  probable  that  we  are  obliged  to  expend   one-third  of  the  latter 
amount  already,  even  with  the  poor  results  we  have.     Our  people  will  not 
endure  closed  windows,  as  the  Germans  do ;  the  recesses  are  frequent ;  there 
is  a  complete  airing-out  twice  a  day  at  least,— all  of  which  must  be  consid- 
ered as  actual  ventilation,  and  be  subtracted  from  the  expense  of  seventy- 
four,  leaving,  say,  twenty-four  actually  spent  and  fifty  more  desired  to  be 
spent  per  hour.     The  summing  up  is  as  follows : 

Daily  Expenditures. 

Necessary  heat,  6  hours,  at  86.5  pounds 519 

Necessary  heat,  18  hours,  at  43  pounds 774 

1,293 
Heated  air  now  thrown  away  (by  open  windows,  etc.),  6  hours,  at  24 

pounds   

1,437 

Heated  air  proposed  to  be  expended,  in  addition,  6  hours,  at  50  pounds       300 

Total  per  diem  on  school-days 1i'8' 
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One  Week'3  Expenditures. 

Necessary  expenditure,  5  days,  at  1437  pounds 7,185 

Necessary  expenditure,  2  days,  at  1293  pounds 2,586 

Proposed"  ventilation,  5  days,  at  300  pounds 1,500 

11,271 
Proposed  ventilation  costs  thirteen  per  cent,  of  total  estimate. 

The  chief  reason  why  ventilation  is  not  more  widely  introduced  is  the 
expense ;  and  this  may  furnish  the  excuse  for  dwelling  so  long  on  the  ques- 
tion of  expense,  and  may  mitigate  criticism  of  the  accuracy  of  figures  for 
which  the  writer  has  had  to  depend  on  himself.  The  totals  seem  rather 
large.  It  is  perfectly  plain,  however,  that  to  make  ventilation  three  times 
as  effective  as  it  is  at  present  will  not  require  the  expenditure  of  twice  the 
amount  of  coal :  the  estimate  requires  only  one-seventh  more.  It  is  certain, 
also,  that  we  now  pay,  of  necessity,  a  considerable  sum  for  a  wretched,  half- 
way result,  with  colds,  catarrhs,  rheumatisms,  earaches,  etc.,  thrown  in. 
We  are  forced  to  keep  windows  open  ;  the  ideal  system  does  away  with  that 
necessity.  Air  discharged  through  windows  might  as  well  be  sent  through 
shafts,  as  far  as  economy  is  concerned  :  open  windows  cost  heat,  surely. 

As  regards  actual  cost,  the  Bridgeport  High  School  building  requires 
from  one  hundred  and  fifty  to  one  hundred  and  sixty  tons  of  coal  annually, 
of  which  ten  should  be  deducted  as  due  to  the  use  of  rooms  for  evening 
schools. 

It  contains  fourteen  class-rooms,  each  twenty-nine  by  thirty-eight  feet 
and  thirteen  feet  high ;  library,  office,  hall  fifty  by  one  hundred  feet  and 
twenty-two  feet  ceiling,  water-closets,  hall-ways  averaging  sixteen  feet  wide, 
and  cloak-rooms,  all  ventilated.  The  number  of  pupils  is  about  seven 
hundred. 

The  school-house  represented  in  Figs.  13-15  has  consumed  an  average 
of  sixty-five  tons  per  year  for  eight  class-rooms,  each  containing  about  forty 
pupils,  besides  hall-ways,  and  a  hall  occupying  the  entire  third  story.  There 
was  abundant  heat. 

Steam-Fans  foe  Ventilation.— The  advantage  of  having  mechanical 
power  is  that  the  result  is  independent  of  weather  or  temperature.  The 
heated  flue  is  recommended  for  buildings  of  moderate  size,  at  all  events. 
For  large  buildings,  in  cities  where  competent  men  can  be  had  at  low  wages 
to  run  engines,  it  is  probable  that  the  expense  will  not  prove  a  serious 
objection.  Arrangements  may  perhaps  be  made  by  which  one  engineer 
could  oversee  the  running  of  several  engines.  A  two-horse  engine  fur- 
nishes power  enough  to  ventilate  a  house  for  eight  hundred  children.  A 
large  fan'  in  the  attic,  in  a  receiver  to  which  the  various  flues  are  led,  and 
another  in  the  basement  to  ventilate  the  closets,  would  be  a  good  arrange- 
ment.    The  plan  is  on  trial  in  Boston,  but  results  in  figures  are  not  given. 

The  heated  flue  will  necessarily  act  with  greatly  lessened  force  in  warm 
weather. 
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If  steam  could  be  supplied  from  a  constant  source  outside  a  building, 
or  if  a  shaft  run  by  outside  power  could  be  used,  the  question  of  economy 
might  be  made  easier. 

It  is  necessary  to  supply  a  distinct  flue  for  each  room,  allowing  no  open- 
ing from  other  rooms,  or  else,  if  a  common  shaft  is  used  by  several  rooms, 
precautions  must  be  taken  to  prevent  foul  air  escaping  from  it  into  upper 
rooms.  This  is  a  very  common  fault.  In  the  Bridgeport  flue,  the  air  from 
each  room  entering  the  shaft  is  at  once  thrown  upward  by  a  deflector,  which 
serves  the  further  purpose  of  turning  aside  currents  from  below.  The  de- 
flector consists  of  a  rounded  piece  of  sheet  metal,  and  reaches  up  beyond 
the  orifice.  Such  deflectors  are  not  applicable  to  ordinary,  small,  unwarmed 
flues. 

If  inclined  to  a  conservative  view,  we  may  direct  that  inlets  for  hot  air 
be  placed  near  the  floor-level,  as  has  been  the  custom  heretofore.  The 
"  Bridgeport"  plan  has  the  novelty  of  placing  them  near  the  ceiling.  By 
experiments  published  in  the  Sanitary  Engineer,  it  has  been  shown  that  the 
temperature  of  an  unoccupied  closed  room  under  those  conditions  was  re- 
markably equable,  having  a  difference  of  five  degrees  between  the  floor  and 
points  five  and  one-half  feet  above  it.  This  equability  is  said  to  be  due  to 
the  way  in  which  the  air  circulates.  Entering  quite  hot  at  the  side  remote 
from  windows,  it  spreads  out  in  a  layer  under  the  ceiling  and  works  its  way 
to  the  windows,  where  it  descends  under  the  influence  of  a  cool  current  from 
the  surface  of  the  glass ;  thence  it  goes  back  to  the  point  of  exit  under  the 
platform  or  thereabouts,  having  completed  the  tour  of  the  room.  Further 
experiments  should  be  made  to  determine  the  circulation  in  other  buildings, 
and  the  analysis  of  the  air  made. 

The  place  for  exits  for  foul  air  is  near  the  ceiling  for  summer  ventila- 
tion or  in  the  evening  when  lamps  or  gas  are  burning  and  there  is  heat  to 
be  got  rid  of.  In  the  winter  it  is  at  the  floor-level :  a  higher  point  lets  too 
much  heat  escape,  and  a  ceiling  register  might  discharge  the  entire  supply 
of  fresh  warm  air  before  it  had  time  to  mingle  with  the  air  of  the  room. 

The  Ruttan  system  of  heating  employs  a  heated  shaft  of  brick,  to 
which  the  foul  air  is  brought  by  flues  of  any  required  length.  The  air 
leaves  the  rooms  by  perforations  along  the  side  wall  uear  the  floor,  and  is 
carried  first  through  channels  under  the  floor,  and  imparts  some  warmth  to 
the  latter.     The  writer  cannot  give  details  as  to  results. 

The  Gouge  ventilator  is  a  tube  of  metal,  which  can  be  inserted  in  old 
buildings,  and  seems  to  have  worked  well.  It  uses  a  gas-flame  or  a  lamp 
to  heat  a  small  column  of  air,  which  shoots  up  into  a  larger  tube  and  in- 
duces a  movement  of  the  whole  column  of  air. 

"  Direct"  steam  heat  does  not  permit  of  good  ventilation.  If  a  power- 
ful exhaust-draught  were  to  be  applied  to  a  room  thus  heated,  the  question 
would  arise,  "  Where  does  the  supply  come  from  ?"  If  windows  are  closed, 
the  supply  comes  from  entries,  and  indirectly  from  cellars  to  a  large  extent, 
which  can  hardly  fail  to  be  unwholesome. 
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Radiators  set  against  the  wall  of  a  room,  with  an  opening  behind  them 
leading  to  the  open  air,  may  be  supposed  to  furnish  some  fresh  warm  air  to 
the  room.  They  will  not  ventilate  it.  The  amount  of  fresh  air  entering 
by  one  such  opening  depends  on  the  size,  and  on  many  other  points,  but,  as 
a  rule,  they  are  calculated  to  effect  very  little  except  heating. 

Much  has  been  made  of  the  need  for  moisture  in  the  air.  In  our 
climate  moisture  is  so  seldom  abundant  during  the  school-year  that  a  dry 
in-door  air  is  not  noticed  as  a  contrast.  It  is  probable  that  good  ventila- 
tion, with  lowering  of  the  prevalent  excessive  temperature,  is  what  we  need 
to  relieve  the  confined,  dull,  oppressed  feelings  that  are  referred  to  "  burn- 
ing of  the  air  by  furnaces."  At  the  same  time  there  is  some  ground  for 
complaint  if  furnaces  are  heated  excessively  or  leak  gas.  The  gas  which 
escapes  is  deleterious,  for  it  contains  not  only  the  sulphurous  acid  which 
gives  it  the  pungent  odor,  but  also  some  carbonic  oxide,  which  is  apt  to 
cause  headache.  The  weight  of  testimony  at  present  goes  to  show  that  the 
latter  gas  is  not  likely  to  "  pass  through  the  pores  of  cast-iron  furnaces," 
either  black  or  red-hot. 

Furnaces  of  ample  size  and  good  make  are  not  objectionable.  They 
ought  to  be  larger  than  can  ever  possibly  be  wanted.  The  chief  trouble  is 
well  known :  they  will  not  send  a  column  of  air  many  feet  horizontally, 
but  should  be  placed  directly  under  the  rooms  to  be  heated.  In  case  of 
exposure  to  the  weather,  they  can  be  set  on  a  windward  side. 

Steam-heating  requires  the  attendance  of  an  intelligent  man.  In  fact, 
the  whole  business  of  a  janitor  is  capable  of  being  "  pushed"  or  neglected, 
— like  other  kinds  of  business.  But  for  managing  a  boiler  the  man  should 
have  given  proof  of  special  competency. 

The  temperature  of  a  school-room  is  commonly  required  to  be  about 
68°  F.  in  our  climate ;  in  Europe,  about  60°,  though  there  is  a  difference 
between  places.  Judged  from  the  latter  standard,  it  is  curious  to  find  a 
regulation  in  Springfield,  Massachusetts,  that  if  the  temperature  does  not 
exceed  60°  F.  half  an  hour  after  the  opening  of  school,  the  class  shall  be 
dismissed.  In  summer  there  ought  to  be  a  regulation  for  dismissing  when 
the  thermometer  reaches  82°  or  85°  F.,  or  some  point  indicating  that  study 
is  no  longer  profitable. 

A  warmer  for  the  feet  should  be  placed  in  the  entry-way.  The  writer 
has  seen  one  large  enough  for  twenty  to  stand  on  at  once,  composed  of  a 
plate  of  iron  with  steam  coils  underneath. 

Analysis  of  Aie. — A  convenient  method  of  testing  air  for  carbonic 
acid,  simple  enough  to  be  used  by  persons  who  are  not  practical  chemists, 
and  yet  accurate  enough  for  practical  purposes,  is  a  great  desideratum. 
Several  such  methods  have  been  proposed  : 

1.  Lange's  method,  described  in  Buck's  "  Hygiene  and  Public  Health," 
vol.  i.  p.  624.  Six  bottles,  of  known  capacity,  forming  a  graded  series  of 
different  sizes,  are  made  perfectly  dry  and  clean ;  they  are  then  filled  with 
the  air  to  be  tested,  and  closely  corked.     The  smallest  one  is  then  charged 
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with  a  dose  of  fifteen  cubic  centimetres  of  lime-water,  clear  and  fresh,  is 
recorked,  and  well  shaken.  The  presence  of  a  certain  amount  of  carbonic 
acid  is  requisite  in  order  to  produce  "  distinct  turbidity"  of  the  lime-water, 
by  the  formation  of  carbonate  of  lime.  If  turbidity  appears  in  the  first 
bottle  used,  we  infer  the  presence  of  that  required  amount  of  carbonic  acid 
in  the  quantity  of  air  that  the  bottle  contains ;  and  the  proportion  is  esti- 
mated by  making  the  latter  amount  a  denominator  with  the  amount  of  car- 
bonic acid  as  numerator.  In  short,  if  the  reaction  succeeds  in  the  smallest 
bottle,  it  shows  a  high  proportion  of  carbonic  acid  in  the  air ;  if  it  does  not 
succeed  until  we  have  tested  all  the  bottles  and  reached  the  largest,  the 
proportion  is  small.  The  first  objection  to  this  method  is  its  clumsiness, 
with  the  weight  of  the  apparatus ;  another  objection,  and  a  nearly  fatal  one, 
is  the  uncertainty  of  the  word  "  turbidity."  To  aid  the  eye,  a  piece  of 
paper  with  a  mark  is  gummed  to  one  side  of  each  bottle  as  a  test  of  the 
turbidity. 

2.  The  method  given  in  the  Lomb  Prize  Essays,  1886,  p.  80,  depends  on 
the  same  principle.  The  six  bottles  are,  however,  first  filled  with  water, 
and  the  air  is  introduced  by  suddenly  emptying  them.  They  are  all  then 
charged  with  lime-water  colored  pink  by  phenol-phthalein ;  the  dose,  half 
an  ounce  to  each.  All  are  shaken  at  once,  in  a  frame.  A  given  amount  of 
carbonic  acid  will  neutralize  the  given  quantity  of  lime-water;  complete 
neutralization  is  indicated  by  disappearance  of  the  pink  tint.  The  size 
of  the  bottles  being  known,  the  proportion  of  carbonic  acid  is  calculated 
as  above.  The  results  were  compared  with  simultaneous  analyses  made  by 
the  late  Prof.  Nichols,  of  the  Massachusetts  Institute  of  Technology,  and 
an  encouraging  degree  of  accuracy  was  obtained.  The  operation,  however, 
is  described  as  long  and  fatiguing ;  the  apparatus  is  bulky  and  heavy. 

3.  Lange's  second  method1  requires  the  use  of  one  bottle  of  moderate 
size  (fifty  cubic  centimetres).  The  shape  of  the  bottle  ought  to  be  stated, 
but  is  not.  The  charge  is  seven  centimetres  of  baryta-water.  The  cork 
fits  tightly,  and  is  pierced  by  two  glass  tubes,  one  of  which  dips  into  the 
fluid.  By  means  of  a  rubber  tube  and  ball-syringe  of  known  size  (giving 
twenty-three  cubic  centimetres  of  air  when  pressed),  successive  doses  of  air 
are  pumped  in,  or,  rather,  are  sucked  in,  through  the  long  glass  tube. 
After  each  introduction  of  air,  the  bottle  is  shaken  well,  and  the  observer 
notices  whether  "turbidity"  occurs.  The  objections  to  this  apparatus  are, 
the  ambiguity  of  the  term  "  turbidity ;"  the  tendency  of  baryta-water  to 
undergo  change  in  contact  with  air,  vitiating  the  accuracy  of  the  experiment 
when  made ;  the  fouling  of  the  tubes  in  shaking ;  the  uncertainty  that  the 
operator  feels  how  long  he  ought  to  shake  the  bottle ;  and  the  fact  that 
baryta-water  is  a  poison. 

It  may  be  well  to  remark  here  that  the  bottles  sold  by  dealers  in  chem- 
ical glass-ware  do  not  correspond  accurately  with  any  standard  measure- 
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ment,  but  must  be  tested  beforehand,  and  the  table  for  practical  use  made 
out  by  the  observer  for  his  own  bottles.  The  rubber  bulb-syringe,  also,  is 
not  fixed  in  its  capacity :  a  selection  approaching  the  standard  must  be  made 
by  the  experimenter. 

4.  Owen's  process,  given  in  Billings's  "  Ventilation  and  Heating,"  p. 
24  combines  Nos.  2  and  3.  Air  is  drawn  by  an  aspirator  through  a  series 
of  glass  bulbs  blown  in  a  tube,  charged  with  the  pink  solution  of  lime- 
water  and  phenol-phthalein.  A  loss  of  color  is  significant  of  saturation 
with  carbonic  acid.  The  writer  was  informed  by  the  late  Prof.  Nichols 
that  this  apparatus  gave  results  widely  varying  from  the  truth,  in  his  own 
experience.  The  reason  for  this  would  seem  to  be  the  incompleteness  of  the 
reaction,  due  to  the  comparatively  short  time  the  aspired  air  was  in  contact 
with  the  fluid.  The  same  incomplete  reaction  may  doubtless  be  charged  ro 
Lange's  second  method. 

5.  "Wolpert's  method  (see  Fig.  19)  can  be  recommended  for  further  test 
as  a  practical  one.    As  described  by  the  author,1  the  apparatus  is  as  follows : 

"  A  cylindrical  glass  vessel,  twelve  centimetres  long  and  twelve 
Fiq.  19.  millimetres  wide  [shaped  like  a  test-tube],  is  marked  on  the  side 
with  a  line  corresponding  to  the  surface  of  its  proper  charge  of 
three  cubic  centimetres  of  lime-water.  On  the  bottom  [outside] 
is  the  date  1882,  black  on  a  white  ground.  Clear,  saturated  lime- 
water  being  poured  in  to  the  level  of  the  line,  a  glass  tube  attached 
to  a  rubber  bulb-syringe  is  passed  to  the  bottom  of  the  cylinder, 
and  air  is  repeatedly  pumped  in  through  the  fluid  until  the  mark 
1882  can  no  longer  be  seen  distinctly.  The  bulb,  pressed  at  its 
back  with  the  thumb,  yields  about  twenty-eight  cubic  centimetres 
of  air  each  time.  [There  is  no  valve  ;  the  tube  is  removed  after 
each  discharge.]  The  apparatus  is  not  shaken,  except  at  the  very 
last,  when  we  wish  to  be  sure  of  the  exact  degree  of  turbidity.  If  the 
reaction  is  sufficient,  the  mark  1882,  barely  visible  through  the  lime-water, 
becomes  invisible  after  a  moment's  shaking." 

The  table  of  values  is  constructed  upon  the  basis  of  one  discharge  of 
the  bulb,  filled  with  air  containing  two  hundred  parts  of  carbonic  acid  in 
ten  thousand.  This  air  produces  the  requisite  opacity  with  one  discharge. 
It  is  inferred  that  if  two  discharges  are  required,  the  amount  of  carbonic 
acid  present  is  only  one-half  as  great,  or  one  hundred  parts  in  ten  thousand ; 
or,  in  general  terms,  the  number  200,  divided  by  the  number  of  times  the 
bulb  is  emptied,  gives  the  number  of  parts  of  carbonic  acid  per  ten  thousand. 
It  is  not  safe  to  speak  of  the  exactness  of  this  as  compared  with  labo- 
ratory processes,  but,  as  far  as  tried  in  practical  use,  it  gives  encouraging 
results.  It  is  very  simple  and  portable,  and  is  easily  cleaned  with  a  little 
Vinegar.  A  little  more  or  less  of  lime-water  makes  no  difference  in  the  re- 
sult, provided  the  dimensions  of  the  glass  are  accurate.     As  far  as  can  be 
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judged,  the  results  are  the  same  with  very  rapid  discharges  of  the  bulb  as 
with  quite  slow  discharges. 

The  absolute  accuracy  of  this  empirical  process  may  easily  be  ques- 
tioned, but  considerable  relative  accuracy  may  be  hoped  for.  It  is  to  be 
wished  that  its  action  may  be  tested  by  simultaneous  exact  analysis  of  air 
in  the  same  room,  or,  still  better,  by  the  use  of  known  mixtures  of  air  and 
carbonic  acid  in  proper  receivers.  A  valve-arrangement  might  be  thought 
desirable,  in  order  to  avoid  the  trouble  of  removing  the  ball  and  tube  every 
time ;  but  a  valve  would  introduce  a  fresh  element  of  uncertainty. 

The  author's  table  is  given  here. 


Table 

for  Wolpert's  Air-Tester. 

z  . 

!=    . 

S5    . 

z  . 

"Q 

"0 

"a 

"a 

fa 

M» 

h 

J"  *5 

fa.                            «S5 

fa 

^■z 

O  n 

0«! 

0«S 

o< 

O  aJ                        0-«! 

O  m 

p  < 

US 

fa  o 

«1                         °" 

Cg 

fc2 

«3 

OW 

EH 

O  K 

S-3               Sw 

B  J 

OM 

S-2 

Ed                        Eh 
S                            §5 

Erf 

£* 

£* 

fl* 

£* 

i 

200 

16 

12.5 

31               6.4 

46 

4.3 

2 

100 

17 

12 

32               6.3 

47 

4.2 

3 

67 

18 

11 

33                6.1 

48 

4.1 

4 

50 

19 

10.5 

34               5.9 

49 

4.1 

5 

40 

20 

10 

35               5.7 

50 

4.0 

6 

33 

21 

9.5 

36               5.5 

51 

3.9 

7 

29 

22 

9.1 

37               5.4 

52 

3.9 

8 

25 

23 

8.7 

38               5.3 

53 

3.8 

9 

22 

24 

8.3 

39               5.1 

54 

3.7 

10 

20 

25 

8.0 

40               5.0 

55 

3.7 

11 

18 

26 

77 

41               4.9 

56 

3.6 

12 

16 

27 

7.4 

42               4.8 

57 

3.5 

13 

15 

28 

7.1 

43                4.6 

58 

3.5 

14 

14 

29 

6.9 

44               4.5 

59 

3.4 

16 

13 

30 

6.6 

45               4.4 

60 

3.3 

6.  Lange's  second  method  has  been  advantageously  modified  by  Dr. 
Alfred  L.  Carroll  as  follows.  Half  an  ounce  of  lime-water  is  placed  in 
the  test-tube,  instead  of  baryta-water.  Instead  of  the  inexact  rubber-ball 
aspiration,  he  provides  'a  water-jar  graduated  at  the  side,  with  tubes 
arranged  in  the  ordinary  well-known  way  for  producing  aspiration  of  ail- 
through  the  test-tube.  Cloudiness  produced  by  aspiration  of  eight  cubic 
inches  indicates  the  presence  of  eighteen  parts  of  carbonic  acid  in  ten 
thousand ;  by  twelve  cubic  inches,  of  twelve  parts ;  by  twenty-four  cubic 
inches,  of  six  parts. 

The  practice  of  testing  the  air  of  school-rooms  is  strongly  recommended 
to  all  teachers,  especially  principals.  In  default  of  more  exact  apparatus, 
let  a  ten-ounce  bottle  be  filled  with  the  air  of  the  room  by  a  syringe  or  bel- 
lows ;  let  an  ounce  of  lime-water  be  added  and  well  shaken :  if  there  is 
little  or  no  turbidity,  the  air  is  fairly  good.  Air  previously  contained  in  the 
bellows  or  syringe  must  be  evacuated  before  using. 
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DRAINAGE   AND  SEWERAGE. 

Effects  of  Air-  and  Water-Poisoning. — The  drainage  of  a 
building  should  be  strictly  scrutinized  when  there  is  a  suspicion  that  the 
origin  of  a  "  filth-disease"  can  be  traced  to  the  premises.  This  applies 
especially  to  outbreaks  of  diphtheria  or  other  sore  throat,  pneumonia,  dys- 
entery or  diarrhcea,  typhoid  fever,  scarlet  fever,  or  measles. 

Foul  smells  may  cause  frequent  annoyance,  or  even  headache  and  sick- 
ness for  vears  before  an  outbreak  of  positive  disease  comes.  The  tendency 
of  polluted  air  is  to  lower  the  general  vitality.  Air  from  sewers  is  "  sewer- 
gas,"  and  contains  a  variety  of  more  or  less  injurious  gaseous  substances. 
The  term  "  mephitic  poisoning"  may  be  used  to  denote  their  bad  effects. 

In  an  extreme  degree  the  effluvia  of  drains  and  privies  are  rapidly  fatal. 
In  a  school  at  Clapham,  England,  "  the  clearing  out  of  a  privy  produced 
in  twenty-three  children  violent  vomiting  and  purging,  headache  and  great 
prostration,  and  convulsive  twitchings  of  the  muscles.  Two  died  in  twenty- 
four  hours."  * 

"  When  the  air  of  sewers  penetrates  into  houses,  and  especially  into  the 
bedrooms,  it  certainly  causes  a  greatly-impaired  state  of  health,  especially 
in  children.  They  lose  appetite,  become  pale  and  languid,  and  suffer  from 
diarrhoea ;  older  persons  suffer  from  headaches,  malaise,  and  feverishness ; 
there  is  often  some  degree  of  ansemia,  aud  it  is  clear  that  the  process  of 
aeration  of  the  blood  is  not  perfectly  carried  on.  In  some  cases  I  have 
known  decided  febrile  attacks  lasting  three  or  four  days,  and  attended  with 
great  headache  and  anorexia." 

"  The  air  of  sewers  passing  into  houses  aggravates  most  decidedly  the 
severity  of  all  the  exanthemata,  erysipelas,  hospital  gangreue,  and  puer- 
peral fever;  and  it  has  probably  an  injurious  effect  on  all  diseases." 
(Parkes.) 

It  seems  probable  that  the  origin  of  typhoid  fever  generally  depends 
on  the  drinking  of  water  contaminated  by  drainage ;  yet  there  is  reason  to 
believe  that  drain-effluvia  may  cause  the  disease.  "  In  a  case  mentioned  to 
me  by  a  friend,  an  outbreak  of  enteric  fever  in  a  training-school  was  local- 
ized in  certain  parts  of  the  school  (whereas  the  drinking-water  was  common 
to  all),  and  was  traced  to  imperfection  of  traps  in  those  parts  of  the  house 
which  were  affected.  In  this  case  the  drains  led  down  to  a  large  tank  at 
some  distance  and  at  a  much  lower  level,  and  the  smell  of  the  effluvia  was 
so  slight  that  at  first  it  was  not  believed  that  the  drains  could  be  out  of 
order."     (Parkes.) 

"A  marked  illustration  of  disease  due  to  polluted  air,  when  the  drink- 
ing-water was  pure,  occurred  in  the  school  in  this  State,  in  1864,  where 
fifty-one  out  of  seventy-seven  young  ladies  in  the  institution  were  attacked 
with  typhoid  fever,  of  whom  thirteen  died  ;  three  servants  also  died  of  the 


1  Parkes's  Hygiene,  American  edition,  1884,  p.  146. 
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fever.  The  vaults  of  the  privies  were  shallow,  filled  to  overflowing,  and 
emitted  a  very  otfensive  odor,  which  at  times  pervaded  the  whole  building. 
The  kitchen-drain  discharged  its  contents  on  the  surface  of  the  ground,  and 
a  few  rods  from  the  school  there  was  a  foul  barn-yard."  The  school  referred 
to  was  the  Maplewood  Institute  at  Pittsfield.  The  statement  is  quoted  from 
a  circular  of  the  Massachusetts  State  Board  of  Health  for  1879. 

The  way  in  which  typhoid  fever  may  be  caused  by  polluted  drinking- 
water  is  well  seen  in  the  following  case,  given  by  Dr.  John  L.  Leconte  •} 

The  water-supply  of  a  large  and  prominent  boarding-school  for  girls 
was  obtained  from  a  river,  and  stored  in  two  cisterns  under-ground.  The 
cisterns  were  built  of  heavy  wooden  curbs,  with  a  timber  floor,  in  which  it 
became  necessary  temporarily  to  make  holes,  afterwards  plugged  up.  The, 
cisterns  had  brick  cemented  bottoms  and  linings,  but  the  plugs  projected 
inwardly  through  this  masonry.  The  plugs  Avere  removed  a  year  later, 
without  the  knowledge  of  the  authorities,  so  that  the  ground-water  had  free 
access  to  the  interior.  Eighteen  months  later,  this  mistake  (which  by  itself 
might  have  caused  no  harm)  was  supplemented  by  placing  privy  vaults  out- 
side of  the  building,  one  of  which  was  placed  eight  or  twelve  feet  from  the 
cisterns.  The  vaults  were  of  the  supposed  "tight"  kind,  with  nine-inch 
brick  walls  and  bottom,  heavily  and  carefully  cemented,  and  arched  over. 

In  three  years  from  this,  typhoid  fever  broke  out.  Under  medical 
direction,  water  taken  directly  from  the  river  was  substituted  for  the  cistern- 
water,  and  the  last  case  of  the  disease  occurred  ten  days  after  this  precau- 
tion was  adopted.  As  an  evidence  that  the  use  of  the  cistern-water  was  the 
sole  cause,  it  is  stated  that,  although  numerous  cases  occurred  among  the 
children  and  several  among  the  teachers,  not  one  occurred  among  the  ser- 
vants. The  latter  drank  only  tea  and  coffee,  and  very  rarely  used  water, 
while  the  children  (as  usual)  drank  it  freely  at  all  times.  Among  seven 
absolute  water-drinkers  six  were  attacked  by  typhoid. 

Dysentery  and  Diarrhoea. — There  is  sometimes  difficulty  in  strictly 
separating  these  complaints ;  they  have,  moreover,  in  some  degree  a  com- 
mon origin,  and  are  spread  by  the  fieces  of  patients  infecting  the  air. 
More  directly  to  the  point  is  the  case  mentioned  by  Clouston,  where  it 
seemed  to  be  proved  that  dysentery  was  produced  in  an  (insane)  asylum  by 
the  exhalations  from  sewage  which  was  spread  over  the  ground  (a  stiff 
brick  clay  subsoil)  about  three  hundred  yards  from  the  asylum.  "  The 
case  seems  a  very  convincing  one,  as  the  possibility  of  the  action  of  other 
causes  (impure  water,  bad  food,  etc.)  was  excluded."     (Parkes.) 

Diphtheria.— At  Groveton,  New  Hampshire,  an  epidemic  of  diphtheria 
occurred  in  which  the  centre  of  infection  was  the  school-house.  Twenty- 
two  cases  broke  out  among  the  scholars  in  thirty-six  hours,  appearing  at 
once  in  widely-separated  places ;  one  hundred  and  fourteen  cases  in  all,  with 
fourteen  deaths.    There  were  several  circumstances  which  combined  to  make 


Philadelphia  Medical  Times,  May  29,  1875. 


396  SCHOOL-HYGIENE. 

the  school-house  dangerous  to  health.  A  brook  had  been  dammed  by  the 
boys  so  that  in  rainy  weather  it  ran  under  the  school-house,  leaving  at  other 
times  a  stagnant  pool.  There  was  a  boggy  meadow  near  by,  polluted  by 
privies  which  had  not  been  cleaned  for  two  years.  The  refuse  of  a  saw- 
mill and  tannery  was  thrown  into  a  mill-pond  twenty  rods  distant;  the 
water  was  drawn  down  to  repair  the  dam,  causing  an  intolerable  stench ; 
the  outbreak  of  diphtheria  followed,  succeeded  by  typhoid  fever ;  when  the 
pond  was  kept  full,  the  disease  disappeared.1 

Plan  of  Drainage  and  Seweeage. — Before  planning  the  arrange- 
ment of  plumbing-fixtures  in  the  house,  we  must  settle  two  points, — the 
drainage  and  other  measures  necessary  for  keeping  the  cellar  dry,  and  the 
place  and  manner  of  discharging  the  waste-  and  soil-water  of  the  house. 

The  lot  should  be  graded  so  as  to  carry  rain-water  away  from  the  house 
and  to  some  point  of  discharge. 

As  a  general  rule,  it  is  well  to  surround  the  foundations  with  a  trench 
extending  below  the  foundations  and  filled  for  a  foot  or  two  with  loose 
stone,  in  which  a  line  of  drain-tile  is  laid,  which  is  led  to  a  proper  place 
for  discharging  the  water.  If  necessary,  drain-tile  is  also  laid  in  the  cellar 
floor ;  the  joints  are  not  sealed,  but  are  wrapped  with  tarred  paper  or  cotton 
cloth,  and  the  trenches  are  then  filled  with  sand  or  broken  stone.  The  tiles 
discharge  the  cellar-water  into  a  deep  masonry  trap  filled  with  coarse  sand 
or  gravel ;  thence,  in  a  city,  the  water  will  pass  to  a  sewer,  but  requires  a 
running-trap  to  keep  sewer-air  from  entering  the  cellar ;  a  vent  is  placed  on 
the  inside  of  the  latter  trap,  leading  above-ground. 

To  keep  out  dampness,  there  may  be  a  dry  area  outside  the  cellar  wall, 
or  the  wall  may  be  double,  or  be  provided  with  a  damp-proof  course  of 
asphalt  or  slate  just  above  the  ground-line. 

The  cellar  floor  may  consist  of  a  quarter-inch  layer  of  asphalt  or  con- 
crete, with  a  finishing  layer  of  the  best  Portland  cement.  Six  inches  of  well- 
rammed  clay  (Waring)  may  serve  to  render  the  floor  damp-proof. 

The  disposal  of  waste-  and  soil-water  presents  a  serious  difficulty  when 
there  is  no  sewer.  This  is  not  uncommon  in  prosperous  villages  which 
have  aqueducts  but  are  not  closely  enough  built  to  make  sewers  seem  a 
necessity.  The  danger  is  that  the  soil  will  then  become  water-soaked  with 
the  discharges  from  water-closets  and  sinks ;  and  the  emptying  of  the  com- 
bined discharge  from  a  large  school  must  be  regarded  with  suspicion.  A 
tight  vault  or  cesspool  would  soon  fill :  hence  the  practice  of  building  vaults 
with  loose-jointed  walls,  or  earthen  floors,  expressly  to  let  the  fluids  leak 
out.  There  is  a  common  notion  that  such  fluids  are  rendered  harmless  by 
the  sod.  It  is  impossible  to  say  how  far  they  may  convey  a  noxious  in- 
fluence, or  whether,  "  as  a  rule,"  fifty,  or  one  hundred,  or  two  hundred  feet 
is  a  safe  distance  from  wells.  "We  ought  to  see  that  the  vault  is  at  least  one 
hundred  feet  from  the  nearest  building. 


1  Connecticut  State  Board  of  Health,  Second  Report,  p.  48. 


SCHOOL-HYGIENE. 


397 


Pig.  20. 


There  is  an  abundance  of  a  deposit  of  gravel  and  sand  spread  over  large 
parts  of  the  Northern  States,  which  is  a  good  soil  for  natural  drainage. 
But  in  the  case  of  a  rocky  ridge  covered  thinly  with  this  soil,  or  of  a  hill 
which  is  rock  at  its  north  end  and  gravel  at  its  south,  there  is  a  risk  of 
sewage  flowing  into  seams  of  the  rock  and  finding  its  way  under  buildings. 
A  recent  epidemic  of  diphtheria  in  a  large  school  at  Lansingburgh,  New 
York,  seems  to  have  originated  in  that  way  from  privies  placed  on  each 
side  of  the  house,  some  twenty  feet  distant.  A  foul  smell  had  long  been 
complained  of  in  the  rooms  over  the  cellar. 

An  intercepting  basin  of  tight  masonry  is  sometimes  interposed  to  catch 
the  solids  and  let  fluids  pass  on  to  a  cesspool.  In  one  school  where  this 
is  done,  the  liquids  are  discharged  by  a  flush-tank  through  a  system  of  drain- 
tiles  underneath  the  front  yard, — a  grassy  plat  of  five  thousand  feet, — with 
not  only  no  offence,  but  with  great  improvement  of  the  appearance  of  the 
lawn.  There  is  no  freezing  in  winter,  though  some  of  the  tiles  are  within 
four  inches  of  the  surface. 

Another  plan  is  to  discharge  into  a  large  body  of  dry  earth  in  a  covered 
tank,  the  fluids  soaking  through  and  passing  to  a  meadow.  The  earth  is 
frequently  turned  over  with 
forks. 

The  following  is  a  list  of 
requirements  for  the  drain- 
age-pipes of  a  house  (com- 
pare Fig.  20). 

1.  Outside  drain  of  vitri- 
fied pipe ;  cement  joints  with 
gasket  of  oakum  or  puddled 
clay.  When  there  is  liabil- 
ity to  settle,  or  when  trees  or 
wells  are  near,  iron  pipes 
with  tight  joints.  Iron  pipe 
where  it  passes  through  the 
house  wall  and  for  five  or  ten 
feet  beyond.  Not  to  run 
under  any  cellar. 

2.  Soil-pipe,  or  foul-pipe 

within  the  house,  always  of  cast  iron  (some  use  wrought  iron),  four  inches 
in  diameter,  carried  by  preference  along  the  cellar  wall,  in  sight ;  the  per- 
pendicular part  rises  without  changing  direction  or  size  to  a  point  two  feet 
above  the  roof  (not  near  a  chimney  or  a  window),  where  it  may  be  left  open, 
or  capped  so  as  to  give  least  interference  with  draught.  It  should  be  extra 
heavy  if  the  body  of  water  is  large.  The  inside  is  coated  with  coal-tar  or 
enamelled.  (The  Bower-Barff  process  may  be  recommended.)  The  joints 
of  lead. 

3.  The  prolongation  above  the  roof  is  for  the  purpose  of  securing  a 
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continuous  upward  passage  of  fresh  air,  which  disinfects  the  interior.     The 
air  enters  by  a  vent  just  inside  of  the  main  trap,  outside  of  the  cellar. 

4.  Traps. — One  between  the  house-system  and  the  sewer,  outside  of  all ; 
and  one  at  each  water-closet,  latrine,  urinal,  or  basin.  None  between  those 
points.  The  outer  trap  is  a  simple  U-shaped  bend  (running  trap).  It  can 
be  placed  at  the  bottom  of  a  mau-hole  for  convenient  access ;  the  rain-water 
may  discharge  into  it,  and  the  vent  is  close  to  it.  Traps  under  fixtures  can 
be  "ventilated"  to  prevent  siphoning,  but  the  expense  and  complication 
attending  this  kind  of  work  are  so  great  that  it  is  best  to  use  a  trap  which 
resists  siphoning. 

Back-pressure  of  gas  from  sewers  is  obviated — 1,  by  the  outer  trap; 
2,  by  free  escape  up  the  vent  and  at  the  roof-end  of  the  soil-pipe. 

5.  Waste-Pipe. — This  is  an  upright  pipe  in  all  respects  like  the  soil- 
pipe,  but  receives  only  water  from  basins;  it  is  carried  through  the  roof. 
(Not  given  in  plan.) 

No  waste-water  from  baths,  basins,  etc.,  should  empty  into  a  water- 
closet  trap.  Each  basin  or  group  of  basins  should  have  its  own  direct  dis- 
charge into  soil-  or  waste-pipe. 

6.  Leaders  (or  rain-water  pipes)  may  discharge  into  the  main  trap  or 
otherwise.  If  they  discharge  beyond  the  trap  into  the  drain,  they  need  a 
trap.  No  leader  should  be  used  as  a  soil-pipe,  and  no  soil-pipe  should  be 
used  as  a  leader. 

7.  Cistern-overflows  must  not  communicate  with  the  drainage-system, 
nor  with  any  place  where  the  air  is  foul. 

8.  The  entire  system  of  discharge-pipe  should  be  tested  before  connect- 
ing it  with  the  fixtures,  by  plugging  the  lower  end  and  filling  the  pipes. 

All  bends  to  have  large  curves ;  joints  at  acute  angles. 

No  work  to  be  covered  in  until  approved  by  the  inspector.  It  must  be 
exposed  to  view  as  far  as  possible,  for  ready  repair.  If  covered,  the  cover 
is  of  wood,  easily  removed. 

Fixtures. — Every  school  ought  to  have  the  means  for  washing  face 
and  hands :  at  least  one  stand  on  each  floor  or  one  for  every  two  rooms. 
Plain  porcelain-lined  iron,  marble-topped  basins,  etc. ;  they  should  not  be 
boxed  in. 

Country  schools  should  provide  clean  pails  with  covers.  (Special 
cleansing  is  appropriate  for  drinking-vessels  if  any  child  has  had  diph- 
theria.) 

If  there  is  a  water-supply,  the  choice  lies  between  water-closets,  latrines, 
and  flush-tanks.  Each  has  its  merits.  Neither  will  run  by  itself;  each 
will  become  offensive  in  proportion  as  it  is  neglected  or  is  kept  unven- 
tilated. 

One  remark  applies  to  all :  they  must  be  constructed  with  the  greatest 
simplicity,  and  expressly  arranged  for  ease  of  cleaning.  Wooden  boxing 
about  closet-seats  is  wholly  needless,  and  the  enclosed  space  is  sure  to  be 
foul.     The  needful  wooden  seats,  etc.,  should  be  fixed  so  that  they  can  be 
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Fig.  21. 


easily  removed  with  a  screw-driver.  Wooden  floors  should  be  well  laid 
and  thoroughly  oiled ;  asphalt  is  better;  partitions  should  be  varnished  or 
painted,  seats  the  same  if  thought  fit. 

Water-closets  are  made  in  so  many  forms  that  it  is  useless  to  enumerate 
even  the  chief  sorts.  The  worst  form  is  the  pan-closet,  though  often  pre- 
ferred on  account  of  cheapness ;  it  is  complicated,  easily  put  out  of  order, 
and  accumulates  internally  a  fund  of  ancient  filth.  Another  bad  kind  is 
a  hopper  which  dribbles  and  never  carries  its  load  through  the  trap. 

There  are  many  excellent  but  expensive  closets  with  valves  and  plungers, 
made  of  earthenware,  and  suited  to  private  houses.  The  best  for  schools  is 
a  short  hopper  closet,  which  contains  no  parts  to  get  out  of  order  (an  oval 
basin  with  rounded  rim,  with  water  discharging  under  the  rim  downward 
all  around).  The  only  objection  is  that  it  sometimes  requires  a  trifle  of 
washing.  Any  closet  chosen  must  have  a  sudden  and  copious  flush  of 
water.  The  supply  should  come  from  a  tank,  not  directly  from  water- 
pipes.     Noiseless  action  is  desirable  in  certain  situations. 

A  "  latrine"  is  a  long  cast-iron  trough,  lined  with  enamel  or  not,  and 
made  deep  enough  to  hold  a  few  inches  of  water.  A  wooden  seat  is  fitted 
to  it.  Some  patterns  are  absolutely 
plain ;  others  are  a  sort  of  compound 
of  water-closet  and  latrine,  as  in  Fig. 
21.  This  class  of  apparatus  is  emptied 
very  rapidly  by  lifting  a  plug  at  one  end, 
made  hollow  to  let  off  superfluous  water. 
Closets  should  be  placed  on  every 
floor  for  teachers,  or  for  larger  girls. 

"Flush-tanks"  are  latrines  of  ce- 
mented mason-work  made  with  a 
rounded  bottom  and  a  grade  down  to 

the  plug-end.  If  well  made  and  kept  clean,  they  serve  a  good  purpose. 
They  ought  to  be  discharged  once  or  twice  a  day,  and  then  swabbed  or 
broomed  and  hosed  out.  The  inside  may  be  coated  with  coal-tar.  These 
are  about  the  cheapest  arrangement  that  can  be  recommended.  They  can 
be  placed  in  the  yard  ;  they  do  not  freeze  in  the  short  period  of  a  school- 
session.  If  it  is  very  cold,  the  water  must  be  shut  off  in  the  cellar  and  the 
supply-pipe  emptied  while  the  tank  is  not  in  use. 

Urinals  are  the  most  troublesome  things  about  the  house,  but  they  can 
be  so  kept,  even  in  the  basement,  as  to  give  no  offence.  It  is  not  necessary 
to  play  a  hose  over  everything  six  times  a  day.  Let  the  whole  construction 
be  very  simple ;  a  back  and  a  foot-piece  of  slate,  with  or  without  a  trough, 
are  the  essentials.  The  slate  must  be  oiled  before  it  is  set  up.  The  trough 
may  be  simply  a  hollow  in  the  stone  floor  at  the  junction  with  the  back. 
The  apparatus  for  making  a  sheet  of  water  flow  over  it  is  hard  to  keep  in 
order;  the  more  important  thing  is  the  daily  service  of  the  janitor,  who 
washes  it  with  a  cloth,  applying  soap  and  hot  water  every  few  days  as 
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needed  (afterwards  going  over  it  with  a  rag  damped  with  kerosene,  as  I 

have  seen  done). 

The  floor  of  urinals  should  be  of  impervious  material, — asphalt  or  slate, 
never  brick  or  cement, — and  should  slope  towards  the  outlet,  so  that  a 
drench  with  the  hose  can  be  given  daily  with  little  trouble.  The  raised 
platform  often  interferes  with  this  work. 

"Wooden  urinals  may  be  kept  in  tolerable  order  for  out-doors  by  fre- 
quent painting  of  every  part,  but  wood  ought  not  to  be  used  if  slate  can 
be  afforded.  Cast-iron  urinals  rust,  and  throw  off  the  enamel,  and  the 
surface  is  not  capable  of  being  cleaned.     Zinc  and  galvanized  iron  perish 

readily. 

A  foul  urinal  is  intolerable.  It  is  best  to  place  these  conveniences  and 
water-closets  outside  in  a  protected  shed  with  sheltered  access,  warmed  by 
hot  pipes  if  necessary.  There  is  generally  some  slight  fault  to  find  if  they 
are  in  the  basement. 

Good  lighting  is  desirable,  and  ventilation  by  a  heated  flue  is  neces- 
sary if  the  basement  is  the  place  used.  If  there  is  a  fall  in  the  ground, 
the  basement  may  stand  free  in  the  rear  and  enjoy  the  advantage  of  full- 
sized  windows,  which  is  much  to  be  desired. 

Supervision  by  the  master  is  necessary,  for  the  sake  of  good  order  and 
to  keep  the  janitor  to  his  work.  Teachers  and  monitors  should  be  close  at 
hand  in  recess-times. 

Automatic  arrangements  are  common  for  giving  a  flush  whenever  a 
person  sits  down;  or  they  may  be  arranged  to  discharge  all  at  once,  at 
desired  intervals,  by  connection  with  an  automatic  flush-tank. 

The  country  privy  hardly  needs  description.  If  the  friends  of  youth 
have  any  faith  in  precaution, — if  they  think  that  any  measures  are  needed, 
or  are  likely  to  avail,  in  checking  youthful  immorality, — here  is  a  good 
place  for  them  to  begin  work. 

Of  all  departments  of  school-hygiene  this  one  most  needs  the  personal 
control  of  a  persevering  man,  either  the  teacher  or  some  active  neighbor. 
The  authorities  must  first  put  things  to  rights,  and  then  establish  some 
understanding  about  inspection ;  for  if  a  lady  teacher  declines  to  consider 
this  a  part  of  her  duty,  it  can  hardly  be  required  of  her. 

"Without  revolutionizing  matters,  we  should  insist  on  good  repair ;  good 
light ;  separate  houses  for  the  two  sexes,  with  a  high  fence  separating  the 
paths  (if  there  is  one  house  in  two  compartments,  separate  recesses  may  be 
given) ;  a  solid  path  that  can  be  shovelled  clear  of  snow ;  the  distance  of 
say  fifty  feet  from  the  house ;  a  solid  paved  surface  over  which  earth  is 
spread,  with  subsequent  frequent  sprinkling  of  dry  earth,  and  frequent 
(weekly  or  monthly)  removal. 

Finely-powdered  dry  earth  is  one  of  the  best  agents  known  for  deodor- 
izing refuse.  The  matters  only  require  to  be  kept  covered  ;  earth  has  the 
power  of  absorbing  and  holding  the  foul  gases.  It  should  be  used  dry,  and 
the  bin  or  barrel  for  storing  it  should  be  sheltered.    Ashes,  or  the  scrapings 
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of  country  roads,  are  good.  A  layer  of  from  two  to  four  inches  is  laid  on 
the  floor  of  the  pit;  the  amount  required  afterwards  is  a  pint  for  every 
time  it  is  used. 

The  system  is  readily  applied  to  the  use  of  buckets  or  pails,  as  shown  in 
Figs.  22,  23,  from  Massachusetts  Board  of  Health  Reports,  1876,  1883. 

Fig.  22. 


Fio.  23. 


Fig.  24  shows  a  temporary  arrangement,  which  might  become  perma- 
nent, described  by  E.  S.  Philbrick.  The  trench  under  the  seats  is  about 
three  or  four  feet  wide,  and  six  inches  deep,  with  sloping  sides.  It  is  laid 
with  coal-tar  or  asphalt  and  gravel  well  rolled,  or  with  hydraulic  cement 
and  gravel  smoothly  trowelled  with  strong  cement-mortar  after  hardening. 
The  margin  is  higher  in  front.  There  is  a  flap-door  behind.  If  carefully 
attended  and  cleansed  weekly,  it  is  a  very  satisfactory  arrangement  for  using 
the  earth  system,  "  but  otherwise  it  soon  becomes  a  terrible  nuisance." 

A  movable  trough  (Fig.  25)  may  be  made  of  stout  plank  with  calked 
seams,  coated  inside  and  out  with  coal-tar.  It  is  on  runners,  and  has  a  hook 
Vol.  IV.— 26 
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or  ring  to  drag  it  with.  It  is  two  feet  wide,  and  long  enough  to  fill  the 
space.  It  is  treated  with  earth  as  before  described,  and  removed  from  time 
to  time,  and  the  contents  spaded  into  the  ground  or  otherwise  disposed  of. 

Pig.  24. 


Fig.  25. 


A  brick  vault  with  rounded  bottom,  coated  with  coal-tar  inside  and  over 
all  exposed  surfaces,  is  a  suitable  arrangement  for  the  earth  system.  The 
bottom  is  bedded  in  cement  and  coated  with  the  same,  and  is  built  con- 
veniently for  renewing  the  earth  with  a  hoe  into  buckets ;  that  is,  it  is  left 
open  at  one  end. 

It  is  desirable  that  the  closet  for  girls  should  be  connected  with  the 
house.  The  dread  of  exposure  to  the  weather  often  prevents  delicate  per- 
sons from  going  out  when  nature  demands  it :  there  is  no  doubt  at  all  that 
this  circumstance  gives  rise  to  much  ill  health  from  constipation  and  reten- 
tion of  urine.  The  plan  just  described  has  the  advantage  of  relieving  this 
difficulty.  The  shed  in  question  may  be  placed  within  four  feet  of  the 
house,  and  the  space  between  may  consist  of  an  enclosed  anteroom,  with  a 
small  window  at  each  side,  constantly  open  to  give  ventilation,  and  screened 
with  blinds. 
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CONTAGIOUS  DISEASES   IN  SCHOOLS. 

The  diseases  against  the  spread  of  which  by  schools  it  has  been  thought 
necessary  to  legislate  are  (in  this  country)  chiefly  small-pox,  diphtheria, 
scarlet  fever,  measles. 

Whooping-cough,  chicken-pox,  mumps,  German  measles,  are  gener- 
ally neglected  in  these  precautions.  Skin-diseases,  as  itch,  ringworm,  and 
vermin,  are  of  some  consequence,  and  yet,  as  involving  no  risk  to  life, 
they  may  be  passed  over  by  the  legislator  and  left  to  the  care  of  charity. 
The  same  has  to  be  said  of  the  far  more  important  disease,  contagious 
ophthalmia. 

There  is  abundant  evidence  of  the  facility  with  which  these  disorders 
are  spread  by  means  of  schools.  This  being  popularly  known,  the  first 
step  used  to  be  to  propose  to  close  the  schools.  Probably  this  has  a  good 
effect.  But  the  real  point  to  be  aimed  at,  for  the  good  of  a  community,  is 
outside  of  schools,  and  consists  in  isolating  the  patients.  When  patients 
are  also  pupils,  the  function  of  the  school  as  a  co-worker  with  sanitary 
authority  begins. 

Towns,  cities,  and  villages  should  have  local  Boards  of  Health,  with 
power  to  make  regulations  to  prevent  the  spread  of  contagious  disease  by 
preventing  persons  from  attending  school,  also  to  suspend  the  use  of  the 
buildings  and  rooms  when  judged  to  be  dangerous  to  the  public  health. 

It  may  sometimes  be  desirable  to  waive  this  right  in  favor  of  Boards 
of  School  Control,  but  the  superior  right  should  belong  to  the  Board  of 
Health.  Courtesy  should  not  interfere  with  independent  action  in  emer- 
gencies. A  school,  for  example,  might  be  closed  by  the  health  authorities 
before  the  school  authorities  could  have  time  to  act. 

State  boards  should  lead  the  local  boards,  and  show  their  line  of  action. 
They  might  settle  for  practical  ends  the  mooted  questions  of  the  time  of  safe 
return,  the  way  of  disinfecting,  etc. 

General  Begulations  fob  Preventing  the  Spread  op  Con- 
tagious Diseases  in  Schools. — 1.  Persons  affected  with  diphtheria, 
measles,  scarlet  fever,  or  small-pox  (or  varioloid)  must  be  excluded  from  the 
schools  until  official  permission  is  given  by  the  Board  of  Health  for  their 
read  mission. 

2.  Persons  living  in  the  family  or  house  where  such  a  case  occurs  are 
also  excluded  until  similar  permission  is  given. 

3.  This  permission  is  not  to  be  given  until  sufficient  time  has  elapsed 
since  the  occurrence  of  the  last  case  to  insure  safety,  nor  until  the  premises 
have  been  disinfected  under  the  direction  of  the  Board  of  Health. 

4.  If  a  child  suffering  from  one  of  the  above  diseases  attends  school,  the 
premises  of  the  school  must  be  disinfected  under  the  direction  of  the  Board 
of  Health  before  they  are  used  again. 

5.  Physicians,  teachers,  school-officers,  and  school-children,  knowing  of 
such  cases  of  disease,  should  at  once  report  them  to  the  Board  of  Health. 
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6.  The  Board  should  also  notify  the  school-authorities  of  sucli  cases. 

7.  Notice  must  be  sent  to  the  family  by  the  school-authorities,  acting 
conjointly  with  the  Board  of  Health. 

It  is  hard  to  say  with  certainty  how  soon  a  patient  may  safely  return  to 
school.  The  variation  in  opinion  among  masters  in  medicine  is  shown  by 
the  table  on  the  opposite  page,  taken  from  answers  returned  in  correspond- 
ence with  the  New  York  State  Board  of  Health. 

The  Medical  Officers  of  Schools  Association  of  England,  in  a  code 
adopted  January,  1885,  name  the  following  periods  after  which  pupils  who 
have  had  diseases  may  safely  return  to  school. 

Scarlet  fever,  not  less  than  six  weeks  from  date  of  rash,  if  desquama- 
tion have  completely  ceased  and  there  be  no  appearance  of  sore  throat. 

Measles,  not  less  than  three  weeks,  if  all  desquamation  and  cough  have 
ceased. 

German  measles  (rotheln,  or  epidemic  roseola),  in  two  or  three  weeks, 
the  exact  time  depending  on  the  nature  of  the  attack. 

Small-pox  and  chicken-pox,  when  every  scab  has  fallen  off. 
Mumps,  four  weeks  from  commencement,  if  all  swelling  have  subsided. 
Whooping-cough,  after  six  weeks  from  commencement  of  whooping, 
provided  the  characteristic  spasmodic  cough  and  the  whooping  have  ceased, 
or  earlier  if  all  cough  have  completely  passed  away. 

Diphtheria,  not  less  than  three  weeks,  when  convalescence  is  completed, 
— there  being  no  longer  any  form  of  sore  throat,  nor  any  kind  of  discharge 
from  the  throat,  nose,  eyes,  ears,  etc.,  and  no  albuminuria. 

Ophthalmia,  until  there  has  been  a  complete  absence  of  discharge  for  at 
least  one  month,  or  until  the  inner  surfaces  of  the  eyelids  are  found  on 
inspection  to  be  quite  free  from  granulations. 

Small-Pox. — In  the  Seventh  Report  of  the  Illinois  State  Board  of 
Health  there  is  an  illustration  of  the  way  in  which  public  schools  may 
be  made  a  vehicle  for  sanitation  upon  a  large  scale.  In  November,  1881, 
the  Board  ordered  the  vaccination  of  all  public-school  children.  When  the 
order  went  into  effect  (January  1,1882),  nearly  sixty-nine  per  cent.,  or  over 
four  hundred  and  ninety  thousand,  of  the  enrolled  scholars  in  Illinois  were 
either  unvaccinated  or  were  susceptible  to  contagion  through  neglect  to  re- 
vaccinate  at  the  proper  time.  By  March  1,  1882,  there  was  less  than  six 
per  cent,  of  unprotected  and  susceptible  remaining  among  those  in  attend- 
ance ;  the  frequency  of  small-pox  and  varioloid  was  lessened  more  than  one- 
third  among  school-children,  and  the  mortality  was  reduced  from  sixteen 
and  one-fifth  to  three  and  one-third  per  cent.  During  the  four  years  1880- 
83  the  deaths  among  unvaccinated  school-children  were  forty-eight  per 
cent.,  while  among  the  vaccinated  they  were  nine-tenths  of  one  per  cent. 

Under  the  statutes  of  Illinois  it  is  the  right  and  the  duty  of  the  State 
Board  to  make  all  rules  and  regulations  which  they  deem  necessary  to  pre- 
serve the  public  health.  "  Such  rules  and  regulations  when  promulgated 
have  the  force  and  authority  of  law,  and  are  to  be  enforced,  if  necessary, 
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by  the  entire  power,  including  school-officers,  etc.,  of  the  State."     This 
quotation  is  taken  from  an  opinion  of  the  Attorney-General  of  the  State. 

The  school-directors  are  the  immediate  source  of  authority  for  the 
action  of  the  teachers,  under  this  law.  Teachers  should  have  been  revacci- 
nated  within  four  years  in  any  case. 

The  law  of  Massachusetts  represents  a  different  type  of  practice,  pro- 
viding that  parents  and  guardians  shall  cause  their  children  to  be  vacci- 
nated under  the  age  of  two  years,  and  revaccinated  when  the  selectmen  or 
mayor  and  aldermen  require  it  (not  less  than  five  years  having  elapsed 
since  previous  vaccination) :  it  leaves  the  enforcement  of  the  law  in  the 
hands  of  these  officials.  In  individual  towns  and  cities  the  matter  is  left 
(as  regards  scholars)  in  the  hands  of  the  school-authorities,  and  with  very 
varying  results  as  regards  enforcement,  though  in  some  cases  strict  account 
is  taken. 

Regulations  for  Vaccination. — 1.  Every  child  entering  the  public  schools 
must  show  a  certificate  from  some  reputable  physician,  giving  name,  age, 
residence,  approximate  date  of  vaccination,  date  of  examination,  result  of 
examination ;  the  last  two  to  be  of  the  physician's  own  knowledge. 

2.  The  fact  of  vaccination  must  be  entered  on  the  school-record,  and  on 
lists  for  promotion  or  transfer. 

3.  The  school-authorities  shall  annually  report  the  number  of  those  not 
protected  to  the  State  Superintendent  of  Education. 

4.  School-authorities  may  order  the  exclusion  of  non-protected  persons, 
at  sufficient  notice,  where  they  think  the  measure  required  for  the  public 
health. 

5.  Re  vaccination  at  the  age  of  fifteen  may  be  required  under  similar 
circumstances. 

6.  Those  unable  to  pay  should  be  furnished  with  free  vaccination  by 
the  school-authorities. 

7.  A  physician's  certificate  of  protection  by  a  previous  attack  of  small- 
pox is  equivalent  to  a  certificate  of  vaccination. 

Scarlet  Fever.—  This  disease  is  one  of  the  most  destructive.  It 
caused,  by  the  United  States  censuses  of  1850,  1860,  and  1870,  the  pro- 
portions of  one-thirty-fourth,  one-fifteenth,  and  one-twenty-fourth  of  all 
the  deaths.  In  England  and  Wales  it  causes,  on  an  average,  one-twenty- 
fifth  of  all  deaths.  It  is  very  contagious.  It  often  leaves  behind  it  very 
serious  injuries,  even  after  apparent  recovery.  To  keep  children  from 
having  it  is  a  parent's  duty,  if  possible.  An  instance  of  what  the  govern- 
ment may.  do  in  the  way  of  checking  it  is  probably  furnished  by  the  fol- 
lowing account. 

The  Boston  Board  of  Health  in  1877  established  a  regulation  re- 
quiring children  from  infected  houses  to  be  kept  out  of  public  schools, 
and  requiring  physicians  to  report  their  cases  of  scarlet  fever.  Since  that 
time  the  number  of  deaths  from  scarlatina  has  varied  from  year  to  year 
in  the  most  irregular  way.     But,  taking  years  by  groups,  it  appears  that 
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the  relative  number  of  deaths  has  much  diminished,  as  is  shown  by  the 
following  table : 

Average        Average  Deaths    Ratio      of      these 
.  Periods.  Population         by  Scaelatina      Deaths   to  Popu- 

pee  Annum.  lation. 

1861-67 189,000  172  1  in  1100 

1868-76 295,000  323  1  in    913 

1877-85 375,000  115  1  in  3261 

Diphtheria. — Children  at  school  may  take  diphtheria  from  one  an- 
other in  a  variety  of  ways, — by  using  the  same  cup  to  drink  from,  by  the 
practice  of  putting  pencils  and  marbles  to  their  mouths  regardless  of  whose 
mouths  they  may  have  visited  previously,  by  turning  pages  of  books  with 
wet  fingers.1 

"  Diphtheria  may  be  diffused  by  the  exhalations  of  the  sick,  by  the  air 
surrounding  them,  or  directly  by  the  exudation,  communicated  in  the  act  of 
kissing,  coughing,  spitting,  sneezing,  or  by  the  infected  articles  used,  as 
towels,  napkins,  handkerchiefs,  etc.  The  poison  clings  with  great  tenacity 
to  certain  places,  rooms,  and  houses,  where  it  may  occasion  cases  after  the 
lapse  of  months." 2 

These  opinions  are  quoted  to  illustrate  the  variety  of  the  dangers  that 
attend  school-intercourse  with  an  infected  person.  They  are  also  pertinent 
in  view  of  the  doubt  entertained  by  some  as  to  the  contagiousness  of  the 
disease, — a  doubt  honestly  held. 

In  epidemics  of  diphtheria  all  cases  of  sore  throat  must  be  looked  on 
with  suspicion,  more  particularly  if  the  children  are  feverish  and  depressed. 
Teachers  should  take  note  of  this. 

Contagious  Ophthalmia  is  of  frequent  occurrence  in  children's 
asylums,  and  occasionally  in  primary  schools.  It  frequently  causes  blind- 
ness or  great  injury  to  sight.  Its  existence  among  the  inmates  of  an  institu- 
tion as  an  epidemic  is  due  to  carelessness  about  admissions,  to  overcrowding, 
poor  food,  and  other  causes  of  enfeebled  health.  One  of  the  chief  ways  in 
which  it  spreads  is  by  the  children's  washing  together  in  the  same  water 
and  using  the  same  towel. 

Funerals  are  a  fruitful  source  of  contagion.  It  may  not  be  amiss 
to  say  that  funerals  must  not  be  held  in  the  school-house,  as  seems  to  be  a 
custom  in  some  places. 

Children  who  have  been  exposed  to  any  contagion  may  be  ordered  to 
remain  out  of  school  for  a  limited  time,  in  the  judgment  of  the  Board. 

Closing  school  is  a  measure  that  seems  needless  in  a  place  where  rules 
about  exclusion  are  well  enforced.  It  seems  to  have  a  beneficial  effect 
sometimes,  as  the  prohibition  of  public  meetings  does. 

It  is  doubtful  if  contagious  fever  is  often  carried  by  library-books ;  or, 
rather,  the  known  cases  must  be  very  rare. 

1  Michigan  Board  of  Health. 

2  Report  of  Metropolitan  Board  of  Health,  New  York,  1873,  p.  584. 
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Iii  boarding-schools  there  ought  to  be  a  sick-room  in  the  upper  part  of 
the  house  or  in  an  isolated  place.  A  pupil  attacked  with  contagious  disease 
should  be  at  once  isolated  and  all  bis  effects  disinfected.  Communication 
of  all  sorts  is  to  be  cut  off  between  pupil  and  comrades,  and  great  care 
taken  about  food,  clothes,  and  all  things  that  come  from  the  chamber. 
The  parents  are  to  be  notified.  If  a  considerable  number  of  cases  occur 
or  the  disease  is  malignant,  the  parents  of  all  pupils  should  be  notified, 
that  they  may  remove  their'children  if  they  choose. 

The  school  should  have  its  own  medical  attendant,  who  is  to  take  all 
steps  necessary  in  epidemics. 

It  may  be  well  to  subject  pupils  to  a  delay,  if  when  school  opens  it  is 
found  that  they  have  been  exposed  to  some  contagious  disease.  This  may 
prevent  an  outbreak  in  the  school.  The  period  required  may  be  as  follows, 
dating  from  the  day  of  exposure : 


Diphtheria,  12  days. 

Scarlatina,  14     " 

Measles,  16     " 

German  measles,    6     " 


Chicken-pox,  18  days, 

Small-pox,  18     " 

Mumps,  24     " 

Whooping-rcough,  21     " 


Boarding-schools  ought  to  have  stated  reports  made  upon  their  sanitary 
condition :  local  or  State  Boards  of  Health  might  properly  undertake  the 
work.     It  is  a  matter  which  will  repay  investigation. 


CONSTRUCTION  OF  CHILDREN'S  HOS- 
PITALS, ETC. 


By  LINDLEY  JOHNSON. 


The  study  of  the  diseases  of  children  has  occupied  so  conspicuous  a 
place  within  the  past  few  years  that  the  advantages  of  special  institutions 
for  their  treatment  are  conceded  by  all. 

Without  discussing  the  history  of  hospital  construction,  I  shall  briefly 
consider  a  few  points  connected  with  the  general  design  which  should  be 
the  features  recommending  all  plans  where  excellence  in  construction  and 
utility  are  sought  for.  From  these  points  the  plan  should  develop  (1)  a 
well-selected  site ;  (2)  properly  proportioned  and  isolated  wards ;  (3)  central 
administrative  department ;  (4)  detached  kitchen  and  water-closet  buildings, 
unless  the  kitchen  be  on  the  top  floor ;  (5)  careful  study  of  heating  and 
ventilation  combined ;  (6)  sanitary  properties,  including  water-supply  and 
disposal  of  all  waste  or  soil ;  (7)  fire-proof  or  slow-burning  construction, 
except  in  cottage  work. 

I  shall  refer  more  particularly  to  the  planning  and  construction  of 
hospitals,  as  offering  a  better  subject  for  the  treatment  of  these  more  im- 
portant features ;  these  remarks,  with  the  modifications  suiting  the  require- 
ments, may  be  equally  applied  to  the  construction  of  asylums,  nurseries,  etc. 

SITE. 

The  location  of  a  hospital,  whether  city  or  suburban,  should  be  deter- 
mined upon  only  after  a  most  exhaustive  examination  of  the  immediate 
site,  its  surroundings  and  its  climate. 

City. — One  would  likely  imagine  that  a  hospital  would  be  best  situated 
in  the  centre  of  the  most  densely  populated  districts ;  yet  on  sanitary  grounds 
this  is  not  to  be  recommended. 

It  should  be  located  far  from  the  influence  of  neighboring  nuisances. 
It  must  be  easy  of  access.  It  is  best  situated  upon  high  ground,  to  facili- 
tate surface-drainage.  It  should  be  surrounded  by  an  open  clear  space,  to 
secure  a  permanent  and  free  flow  of  pure  air  and  sunlight,  with  an  ex- 
posure towards  the  south.  The  grounds  about  the  building  should  be 
tastefully  laid  out  by  a  landscape  gardener,  for  the  double  purpose  of  puri- 
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fying  the  air  and  affording  a  cheerful  outlook  for  the  patients.  A  corner 
lot  naturally  offers  the  greatest  chance  for  air  and  light. 

The  nature  of  the  subsoil  should  be  carefully  determined,  as  the  foot- 
ings of  the  walls  should  bear  upon  a  good  bed  of  gravel,  sand,  or  rock; 
clay  is  bad  as  a  bottom,  and  may  cause  damp  walls  above,  resulting  often 
in  serious  trouble.  Where  the  masonry  of  outer  walls  is  laid  in  ordinary 
lime  mortar  in  place  of  cement,  the  evils  of  a  clay  soil  cannot  be  overrated. 
I  have  examined  walls  laid  under  such  conditions,  and  have  seen  a  com- 
plete disintegration  of  the  mortar  to  a  considerable  distance  above  the  first- 
floor  joists.  The  interstices  occasioned  by  the  loosening  of  the  mortar 
afford  a  convenient  retreat  for  insects  of  all  kinds,  and  admit  dampness  and 
wet  from  without. 

In  making  a  selection  of  a  site  for  a  large  city  or  in  a  manufacturing 
town,  I  would  give  preference  to  a  site  in  the  south  or  west  end,  where  the 
summer  breezes  are  less  likely  to  be  contaminated  by  the  foul  air  of  neglected 
roofs  and  imperfect  sewers. 

Country. — If  a  site  be  selected  in  the  country,  it  should  have  ample 
free  space  on  all  sides.  There  should  be  no  marshy  grounds  within  a 
reasonable  distance.  An  abundance  of  absolutely  pure  water  must  be  one 
condition  governing  the  choice  of  a  site,  and  it  will  often  prove  a  serious 
question.  If  the  supply  be  drawn  from  wells,  there  are  two  points  of 
importance  to  be  determined  :  first,  that  the  water  be  of  the  proper  quality 
and  not  contaminated  by  any  surface  drains  or  wastes ;  secondly,  that  the 
supply  be  sufficient  to  meet  the  demands  made  upon  it  in  the  autumn  fol- 
lowing a  dry  season ;  a  practical  test  by  the  application  of  a  steam-pump  is 
the  surest  means  of  ascertaining  the  latter  point.  Where  running  water  can 
be  utilized  as  a  motive  power,  I  would  recommend  the  use  of  a  wheel  or  ram 
for  forcing  the  water  to  the  tanks.  This  will  give  a  steady  flow,  changing 
the  water  in  the  tanks  continuously,  thereby  reducing  the  temperature  and 
increasing  the  chances  of  a  pure  supply ;  besides  which  it  affords  an  excel- 
lent opportunity  to  construct  a  cold  vault  for  the  keeping  of  milk,  butter, 
etc.,  of  great  value  to  most  country  hospitals. 

The  location  should  be  elevated,  but  easy  of  access  by  means  of  carriage. 
A  site  to  the  south  or  west  of  a  large  city  is  preferable  to  one  to  the  north 
or  east.     The  local  climate  should  be  healthy,  the  soil  dry  and  porous. 

The  Chirurgical  Society  of  Paris,  after  an  exhaustive  study  of  the 
subject,  determined  "  that  only  small  hospitals  for  urgent  cases  and  those 
required  for  clinical  instruction  should  exist  within  the  city  limits,  and  that 
not  only  would  the  salubrity  of  the  larger  hospitals  be  improved  by  their 
extra-urban  position,  but  also  their  construction  would  be  rendered  more 
economical,  by  means  of  the  reduced  cost  of  land." 

PLAN. 

•   In  both  this  country  and  in  Europe  the  "  pavilion  style"  of  hospital, 
whether  applied  to  large  or  small  buildings,  has  been  generally  recognized 
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as  the  one  embracing  the  greatest  advantages.  By  "pavilion  style"  are 
meant  detached  wards.  The  pavilions  may  be  constructed  several  stories 
in  height  and  of  various  dimensions,  but  under  every  condition  the  ward 
must  be  taken  as  the  unit  of  construction.  The  heating  and  ventilation,  the 
cubic  contents,  and  the  general  dimensions  throughout,  to  be  satisfactory, 
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should  be  studied  and  developed  with  reference  to  this  unit.  This  should 
be  the  more  carefully  observed  in  the  studying  of  children's  hospitals,  since 
children  are  more  susceptible  to  inequalities  of  temperature.  (Figs.  1,  2, 
3,  4,  and  5.)     In  no  other  plan  does  the  location  or  shape  of  the  ward  allow 
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of  so  perfect  a  circulation  of  air  and  light  with  the  same  isolation  from  the 
administrative  block,  lessening  thereby  the  danger  of  hospital  diseases. 

Ward. — Whether  the  pavilion,  corridor,  or  block  system  be  adopted, 
the  ward  should  be  studied  as  an  independent  feature.  The  rectangular 
ward  has  most  to  recommend  it  as  regards  shape. 

The  area  must  be  in  proportion  to  the  floor-space  allotted  to  each 
patient,  varying,  of  course,  with  the  climate  and  the  object  of  the  hospital. 
Among  the  best-known  hospitals  the  allowance  per  bed  of  floor-space 
varies  from  about  seventy  to  one  hundred  and  thirty-eight  square  feet. 
The  new  H6tel-Dieu  allows  about  one  hundred  and  seven  square  feet,  and 
the  results  have  been  very  satisfactory.  In  fever  hospitals,  or  in  wards  for 
bad  surgical  cases,  a  floor-space  of  two  hundred  square  feet  per  bed  may  be 
required.  The  proportion  of  floor-space  and  cubic  contents  will  be  regu- 
lated with  reference  to  the  shape  of  the  ward,  the  system  of  heating  and 
ventilation,  and  the  condition  of  the  patients. 

The  length  of  a  ward,  to  obtain  the  greatest  economy  in  service  and 
convenience,  must  not  exceed  four  times  its  width.  The  width  must  not 
exceed  thirty  feet, — from  twenty-five  to  twenty-eight  feet  is  preferable, 
suiting  the  conditions.  The  height  of  wards  must  be  determined  by  the 
required  cubic  contents,  the  system  of  heating  and  ventilation,  and  the 
climate.  Under  ordinary  conditions  in  this  climate  fifteen  or  sixteen  feet 
is  proper. 

There  must  be  windows  opposite  one  another  in  the  two  long  walls, 
allowing  of  one  bed  between  every  two  windows.  The  end  away  from  the 
administrative  quarters  must  have  windows  opening  onto  a  veranda  or 
clear,  and  corner  doors  opening  into  passages,  with  cross-ventilation,  con- 
necting at  one  corner  Avith  water-closet-urinals,  and  slop-hopper,  and  at  the 
other  corner  with  bath,  sink,  and  basins.  The  doors  leading  into  the  ward 
are  best  double,  that  one-half  may  be  bolted  for  ordinary  use.  A  transom 
above  is  desirable.  The  windows  should  run  up  close  to  the  ceiling  and 
extend  down  within  three  and  a  half  feet  of  the  floor.  They  should  be 
lifting-sash,  with  hinged  transom  above,  and  the  frames  constructed  to 
admit  of  double  sash  in  winter. 

The  wards  are  generally  thought  best  situated  with  the  longitudinal  axe 
running  north  and  south ;  but  there  are  those  who  take  exception  to  this, 
and  argue  that  experience  has  proved  that  with  the  longitudinal  axe  run- 
ning east  and  west  the  summer  temperature  is  reduced  materially,  whilst 
the  good  results  obtained  by  exposure  to  the  winter  sun  are  not  lessened. 
Naturally,  these  conditions  will  be  governed  more  or  less  by  the  latitude  in 
which  we  build.  Care  should  be  taken  in  locating  the  work  to  run  the 
wards  so  that  the  two  longer  walls  shall  have  a  daily  exposure  to  the  sun. 
This  should  be  particularly  observed  in  hospitals  for  women  or  children. 
The  wards  should  be  parallel,  or  nearly  so,  and  the  distance  apart  should 
not  be  less  than  twice  the  height  of  the  pavilion. 

Large  wards  are  generally  more  healthy  and  comparatively  less  expen- 
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sive  than  the  smaller  ones.  About  thirty  beds  is  considered  the  most  satis- 
factory number  in  every  respect  for  general  hospitals.  Each  pavilion  should 
consist  of  two  stories,  with  a  basement  below.  There  is  often  necessity 
for  the  construction  of  pavilions  of  greater  height  than  two  stories,  more 
particularly  in  large  cities,  where  the  ground  cannot  always  be  secured 
for  extending  horizontally,  and  there  may  be  economy  in  building  to  a 
height  of  four  or  five  stories.  In  the  country  or  at  the  sea-shore,  where 
small  cottage  hospitals  are  desired,  it  will  be  found  often  best  and  cheapest 
to  construct  them  of  but  one  story. 

Administration  Department. — The  central  block  should  contain  all 
the  requirements  of  the  administration  department,  such  as  nurses'  quarters, 
committee-room,  operating-room,  single  wards  where  it  is  not  possible  to 
isolate  them,  an  easy  staircase  to  upper  floors,  kitchen  and  scullery,  etc., 
— which  are  best  detached,  or  located  in 
the  top  floor, — a  good  lift  service  for 
food  and  linen,  a  dispensary,  water-closet 
and  baths  for  the  nurses,  patient's  room, 
consulting-room,  etc.  The  engine-room, 
laundry,  and  dead-house  are  best  detached 
and  distant.  The  sick-wards  must  be 
accessible,  yet  well  separated.  The  main 
entrance,  hall,  stairway,  and  cross-corri- 
dors must  be  well  lighted. 

This  block   may  be  three  or  four 
stories  in  height ;  and  I  would  strongly 

recommend  putting  the  kitchen  department  on  the  top  floor,  freeing  the 
lower  floors  from  any  possibility  of  annoyance  therefrom. 


Fig.  6. 


Faulty  isolation  of  ward  annex. 


Fig.  7. 
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Proper  isolation  of  ward  annex. 


The  location  and  isolation  of  the  ward  (Figs.  6,  7,  and  8),  water-closet, 
and  baths  are  sufficiently  explained  in  the  cuts  of  ward  ends.  Their  con- 
struction and  details  will  be  explained  under  the  heading  of  plumbing, 
etc. 

Heating  and  Ventilation. — The  heating  and  ventilation  of  a  general 
hospital  offer  the  most  difficult  problem  to  be  solved, — a  point,  too,  of  equal 
importance  with  the  plumbing  and  drainage.     They  are  inseparable  from  a 
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satisfactory  result.  Whether  we  introduce  a  system  of  hot  air,  hot  water, 
or  steam,  it  must  form  a  part  of  and  assist  in  the  ventilation. 

The  more  common  forms  of  heating  are  by  (1)  open  fireplaces  and  stoves, 
(2)  porcelain  stoves  (much  used  in  the  north  of' Europe),  (3)  the  calori- 
fere  in  use  in  France  and  Southern  Europe,  (4)  the  hot-air  furnace,  (5)  hot- 
water  circulation,  direct  and  indirect,  (6)  steam  heating,  direct  and  indirect. 

For  small  cottage  hospitals,  etc.,  it  is  doubtful  whether  other  than  open 
fires  stoves,  or  possibly  a  single  portable  heater,  could  be  used,  on  account  of 
the  expense  of  both  the  original  cost  and  the  maintenance.  When  they  are 
used,  however,  every  care  should  be  taken  to  introduce  an  ample  supply  of 
fresh  air,  that  it  may  come  in  contact  with  the  radiating  surfaces  before  it 
enters  the  ward,  and  be  extracted  as  soon  as  it  has  performed  its  duty. 
There  are  various  forms  of  stoves  manufactured  to  meet  this  need,  the 
principle  of  which  is  to  run  the  smoke  in  a  pipe  inside  of  another  flue 
extended  vertically  to  the  top  of  the  building,  and  connected  horizontally 
with  ducts  led  to  registers  at  or  near  the  floor,  from  which  the  foul  air  is 
withdrawn.  With  an  open  ceiling,  ceiling-ventilation  may  also  be  intro- 
duced, and  for  warm  weather  it  will  be  most  desirable. 

For  general  hospital  heating  we  must,  however,  enlarge  our  plant,  and 
either  steam  or  hot  water  seems  to  meet  with  the  greatest  favor.  The  two 
systems  are  similar,  and  both  have  much  to  recommend  them. 

The  first  cost  of  a  hot-water  plant  is  somewhat  greater  than  that  of 
steam.  The  consumption  of  coal  is  less.  The  great  advantage  in  hot 
water  over  steam  is  that  a  moderate  fire  will  produce  a  circulation  and  a 
moderate  heat,  and  the  heat  is  retained  longer  after  the  fire  is  drawn. 

The  advantage  in  steam  is  that  the  temperature  is  more  quickly  raised, 
and  where  direct-indirect  radiation  is  necessary  the  result  is  better,  I  believe. 
There  is  also  with  steam  a  power  that  may  be  used  for  other  purposes  :  it, 
however,  requires  more  careful  supervision  than  other  forms  of  heating.  A 
combination  of  direct  and  indirect  heating  is  more  desirable  in  any  event, 
the  direct  radiators  being  located  in  exposed  positions  and  the  indirect  heat 
introduced  into  the  wards,  etc. 

After  determining  upon  a  system  of  heating,  we  have  to  consider  its 
introduction,  circulation,  and  exit. 

The  fresh-air-supply  must  be  taken  from  above,  conducted  in  a  cold  flue 
of  ample  size,  and  run  in  a  duct  to  the  heater.  From  the  heater  it  is  run 
in  terra-cotta  pipes  or  a  galvanized  iron  box  horizontally  from  the  boiler  to 
each  end  of  the  basement,  giving  off  branches  which  are  run  to  the  base 
of  all  hot-air  flues,  where  a  bunch  of  radiators  are  located,  enclosed  within 
a  galvanized  iron  box.  This  warm  air  rises  in  the  flue  provided  for  it  to 
the  hot-air  register,  where  it  finds  its  way  into  the  ward  above  the  line  of 
the  head  in  the  outer  walls.  These  flues  and  registers  must  be  large  enough 
to  allow  of  a  ready  flow  of  warmed  air  without  the  inconvenience  of  a  rush. 
Upon  the  north  and  west  walls  larger  heat-flues  may  be  introduced  to  ad- 
vantage.    The  problem  of  heating  and  ventilation  to  secure  satisfactory. 


CONSTRUCTION   OF   CHILDREN'S   HOSPITALS.  415 

results  is  such  a  complex  one,  involving  such  a  thorough  familiarity  with 
the  laws  of  mechanics,  that  the  responsibility  of  its  proper  solution  should 
be  placed  upon  an  expert,  and  the  plans  modified  to  meet  his  requirements. 
It  is  of  equal  importance  with  the  question  of  plumbing  and  drainage,  and 
likely  to  prove  more  difficult  of  solution. 

The  outlets  for  foul  air  should  be  just  off  the  floor,  and  of  carefully- 
studied  dimensions.  They  are  run  in  flues  to  the  basement  floor,  connected 
with  a  horizontal  duct  and  led  to  a  large  vertical  heated  flue,  by  means  of 
which  the  foul  air  finds  its  escape  above  the  building.  Where  the  engine- 
house  is  located  outside,  the  foul  air  is  best  run  to  it  and  the  smoke-flue 
utilized.  A  fan  may  be  required  for  the  extraction  of  the  foul  air.  Ex- 
haust registers  should  be  provided  also  near  the  ceiling,  for  summer  venti- 
lation. Where  direct  radiation  is  used,  the  radiators  may  generally  be 
placed  against  the  outer  walls,  immediately  below  the  windows. 

Plumbing,  Drainage,  etc — The  ward  water-closets,  urinals,  sink, 
slop-hopper,  tub,  and  basins  should  be  collected  in  extensions  at  the  extreme 
outer  corner  of  the  wards  and  separated  from  the  wards  by  a  narrow  pas- 
sage having  a  cross-draught.  This  should  under  no  circumstances  be 
omitted.  These  annexes  should  have  windows  in  three  walls  at  least.  The 
floor  should  be  tiled  and  all  the  fixtures  exposed. 

Sanitary  appliances  and  plumbers'  supplies  are  being  so  constantly  im- 
proved that  what  one  may  recommend  to-day  is  likely  to  be  discarded  to- 
morrow. The  entire  question  of  plumbing  and  drainage,  more  particularly 
the  disposal  of  sewage,  is  unsolved  and  unsatisfactory,  and  I  believe  a  few 
years  will  introduce  radical  changes  which  must  prove  beneficial.  No  one 
with  the  proper  sense  of  smell  or  taste  will  hesitate  to  doubt  the  benefit  of 
having  a  lot  of  soil-wells  about  the  property,  trusting  to  water-seals  to  ex- 
clude from  his  house  the  deadly  gases  generated,  which  often  have  no  means 
of  escape  except  through  these  very  traps.  Then  the  question  of  water- 
supply  must  be  considered  in  connection  with  the  soil.  It  may  be  taken 
from  a  well  three  hundred  feet  deep  and  at  the  same  distance  from  the 
nearest  soil-well,  and  yet  it  may  drain  the  soil-well  of  every  drop  of  liquid 
soil.  Where  we  are  enabled  to  enjoy  the  privileges  of  a  city  sewer,  we 
often  congratulate  ourselves,  but  without  reason.  It  needs  but  the  simplest 
examination  of  our  surroundings  to  realize  what  fearful  disadvantage  we 
live  under  when  we  make  that  fatal  sewer  connection  and  incur  the  re- 
sponsibilities that  must  follow.  We  have,  in  addition  to  the  danger  in- 
curred by  running  our  soil-pipes  and  trusting  to  traps,  our  wastes  from  all 
sinks,  etc.,  which  must  find  the  same  outlet  and  increase  thereby  the  number 
of  possible  escape-passages  for  sewer  gas,  from  either  a  defective  trap, 
evaporated  seal,  or  siphonage. 

But  a  far  greater  and  more  general  evil  in  connection  with  the  sewer  is 
the  contamination  of  the  fresh-air  supply.  When  in-doors  we  practically  live 
upon  the  air  drawn  from  either  the  front  or  rear  pavement,  possibly  within 
eight  feet  of  a  sewer  inlet  that  may  be  rank  with  poison  :  there  are  certainly 
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within  a  stone's  throw  half  a  dozen  such  inlets,  which  are  bound  under 
certain  conditions  to  rob  us  of  anything  like  pure  air.  But,  not  content 
with  this  form  of  impurity,  we  run  this  air  direct  to  our  heaters,  develop 
all  the  impurities  it  contains,  and  then  distribute  it  lavishly  throughout  our 
houses,  imagining  we  have  done  our  duty.  With  our  present  system  of 
city  sewage  it  should  be  made  a  criminal  offence  to  take  the  fresh-air- 
supply  except  from  the  top  of  the  building,  whence  an  extra  brick  flue 
should  carry  it  to  the  heater. 

The  water-closets  should  be  siphon  closets,  with  seat-vent  and  flushing- 
tanks.  The  tub  may  be  iron  enamelled,  the  slop-hopper  of  porcelain.  The 
soil-pipe  must  be  extra  heavy  iron,  with  the  joints  calked  and  leaded,  and 
extended  full  size  above  the  roof.  It  should  run  down  and  be  extended 
through  the  basement  wall  ten  feet  in  the  direction  of  the  well,  where  it  may 
connect  with  a  heavy  glazed  and  vitrified  terra-cotta  pipe  run  to  the  well. 
This  pipe  should  have  a  running  trap  close  to  the  well,  with  a  fresh-air 
inlet  on  the  house  side  of  the  trap.  All  waste  from  sinks,  tubs,  etc.,  should 
run  into  a  grease-trap  built  of  brick  and  cement,  and  the  overflow  run  into 
a  separate  well.  Anti-siphon  pipes  should  be  provided  for  all  fixtures. 
The  seat-vent  from  the  water-closet  should  run  into  a  warm  flue.  In  city 
work  we  naturally  connect  with  the  sewer,  and  have  to  trust  to  a  system  of 
traps  too  apt  to  be  defective  from  one  cause  or  another. 

Construction. — The  usual  form  of  construction  not  only  in  hospitals, 
etc.,  but  in  nearly  every  class  of  building,  is  so  radically  defective  that  I 
wish  to  call  particular  attention  to  it.  I  refer  particularly  to  the  construc- 
tion of  the  floors. 

I  will  take  for  example  the  floors  in  a  pavilion,  say  thirty  feet  by 
one  hundred  and  twenty  feet,  of  two  stories  in  height  above  a  basement. 
Where  a  fire-proof  construction  is  not  used,  the  joists  are  likely  three  by 
twelve  inches,  spaced  about  twelve  inches  apart,  sealed  below  with  lath  and 
plaster,  and  covered  above  with  one  or  two  thicknesses  of  floor-boards. 
Here  we  have  in  the  three  floors  a  sealed  space  of  over  nine  thousand  cubic 
feet,  to  collect  all  manner  of  impurities.  If  well  constructed,  it  is  practi- 
cally air-tight,  causing  dry-rot  in  the  timbers. 

The  construction  of  the  roof  offers  generally  the  same  objection.  This 
is  not  an  imaginary  danger,  as  the  statistics  will  show  where  the  origin  of 
fires  has  been  investigated  ;  and  this  cause  can  doubtless  be  extended  to  such 
fires  as  have  left  too  little  to  investigate. 

Why  not  employ  mill  construction?  The  cost  is  greater,  but  by  no 
means  proportionately  to  the  additional  safety  secured,  particularly  in  those 
buildings  where  children  or  the  sick  are  sheltered.  By  referring  to  the 
accompanying  sketches  of  the  two  floors  (Fig.  9),  the  ordinary  and  the  mill 
construction,  a  fair  comparison  may  be  made  of  their  relative  advantages. 

The  spacing  of  the  girders  can  be  reduced  or  increased,  suiting  the 
floor-weight  allowed  for.  The  entire  building  so  constructed  would  not 
offer  a  space  of  six  cubic  inches  not  open  to  the  air  and  an  examination, 
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reducing  thereby  the  danger  of  disease,  vermin,  and  fire.  Where  mill  con- 
struction is  used,  the  wood  should  not  be  filled,  oiled,  or  varnished  until 
all  moisture  has  evaporated. 


Fig.  9. 
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Mill-constructed  floor. 

The  outer  walls  should  be  constructed  of  stone  or  brick  :  the  latter  is 
preferable.  Hollow  walls  I  should  recommend  as  a  precaution  against 
dampness,  and  to  dispense  with  furring  strips,  though  I  should  also  advise 
asphalting  the  floor  of  the  basement  and  running  a  layer  of  asphalt  up  and 
through  the  basement-wall.  The  trenches  should  be  filled  in  with  a  gravel 
or  sandy  soil  that  will  not  retain  moisture.     (Fig.  10.) 

The  inner  partitions  are  best  built  of  hollow  bricks  :  they  are  light, 
fire-proof,  strong,  and  require  no  lath,  for  plastering. 

The  main  stairs  should  be  constructed  of  stone  and  iron  and  made  fire- 
proof. In  the  ward  floors  I  should  advise  narrow  white-oak  boards,  bees- 
waxed and  polished. 

The  treatment  of  walls  and  ceilings  has  ever  been  a  source  of  trouble 
Vol.  IV.— 27 
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and  dispute.  I  believe  a  soapstone  finish  the  best,  rendering  the  wall 
hard  and  practically  impervious  to  the  germs  of  disease.  This  I  think 
preferable  to  the  construction  in  use  in  many  German  hospitals,  where  the 

Fig.  10. 
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inner  linings  of  walls  are  torn  out  about  once  a  year  and  renewed,  necessi- 
tating the  disuse  of  the  ward, — a  good  feature  in  itself,  but  a  great  incon- 
venience and  expense, — and  creating  the  circulation  of  a  great  amount  of 
dirt  and  impurities. 

ASYLUMS,  SPECIAL   HOSPITALS,  ETC. 

Country  sites  for  asylums  are  always  preferable  to  city  sites,  since  they 
afford  an  opportunity  for  surrounding  the  buildings  with  grounds  where  the 
inmates  may  find  work. 

The  main  features  which  I  have  alluded  to  in  connection  with  the  con- 
struction of  country  hospitals  may  be  equally  applied  in  the  construction 
of  asylums. 

There  is  not  the  same  necessity,  however,  for  the  isolation  of  wards  or 
ward-annexes  that  exists  in  the  former.  Separate  and  single  wards  are, 
nevertheless,  indispensable  for  violent  cases,  and  the  walls  in  such  cases  must 
be  padded.  All  ward  windows  must  be  securely  guarded  with  iron  sashes 
or  bars.  The  ward  guardian  should  have  a  day-room  commanding  the 
ward  over  which  he  has  supervision. 

Convalescent  Hospitals. — There  is  a  general  want  of  hospitals  or 
homes  where  patients  may  be  removed  from  a  general  hospital  before  being 
in  condition  to  return  home,  where  often  the  poorer  classes  are  subject  to 
the  drawbacks  of  defective  sanitary  construction,  poor  food,  and  insufficient 
heating. 

This  should  differ  chiefly  from  the  general  hospital  in  its  increased 
facilities  for  the  recreation  of  the  patients.  Enclosed  promenades,  larger 
day-rooms,  etc.,  should  be  provided,  and  for  the  general  interior  arrange- 
ments a  more  home-like  effect  should  be  studied  than  is  common  to  the 
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general  hospital.  The  building  represented  in  the  accompanying  sketch 
(Plate  I.,  Fig.  11)  is  suited  to  the  accommodation  of  about  twenty  beds, 
unless  the  upper  floor  be  required  for  additional  small  or  single  wards.  A 
common  day-room  is  sufficient,  and  it  must  have  a  cheerful  outlook.  A 
small  dispensary  should  be  connected  with  the  building,  particularly  if  in 
the  country.  There  is  no  objection  to  the  construction  of  two-story  pavilions 
if  additional  beds  be  required. 

Probably  the  best  buildings  of  the  class  are  those  about  Paris,  notably 
at  Vincennes. 

Bienfaisance. — A  most  admirable  type  of  building  for  charitable 
purposes  is  the  Ftablissement  de  Bienfaisance,  inaugurated  in  France  by 
Dr.  Gibert,  and  very  ably  illustrated  and  described  in  a  publication  of 
Dr.  A.  Foville,  published  in  Paris,  1888,  "  Les  Nouvelles  Institutions  de 
Bienfaisance."  These  institutions  were  first  inaugurated  in  1875,  since 
when  others  have '  been  founded,  extending  their  charity  to  a  wider  field. 
They  now  afford  free  treatment  and  free  remedies  for  all  children  who  are 
in  condition  to  go  to  and  from  the  institution.  They  furnish  to  those  food, 
medicines,  baths  of  every  description,  massage  treatment,  gymnastic  exer- 
cises, and  in  fact  all  that  is  likely  to  assist  in  the  development  of  crippled 
body, — physical  or  mental ;  and  they  have  done  an  incalculable  amount  of 
good  to  the  children  of  the  poor,  who  would  be  denied  in  their  homes  the 
necessary  food  and  medicines  and  who  could  not  afford  to  give  up  their 
time  entirely  to  hospital  treatment, — -just  that  class  who  are  ill,  yet  about, 
and  too  poor  to  seek  advice.  In  some  of  these  institutions  the  treatment 
and  medicines  are  furnished  free,  while  in  others  a  nominal  charge  is  made. 
The  medicines  are  generally  supplied  the  superintendent  at  a  reduced  rate, 
and  medical  assistance  is  often  volunteered. 

Cottage  Hospitals. — Cottage  hospitals,  whether  for  the  shore  or  the 
mountains,  offer  the  architect  somewhat  more  latitude  for  the  development 
of  individual  taste  without  in  any  way  sacrificing  the  features  to  be  most 
considered.     (Fig.  12.) 

They  are  often  built  of  frame  or  half  timber  with  shingled  roofs,  where 
a  good  combination  of  colors  and  materials  will  lend  to  the  structure  a 
picturesque  effect.  (Plate  II.,  Fig.  13.)  Porches  or  balconies  must  be 
provided,  and  projecting  bays  and  gables  can  be  introduced,  helping  the 
elevation  with  bold  shadows  and  good  sky-lines. 

Being  constructed  often  without  cellars,  open  fireplaces  are  indispensable, 
enabling  a  feature  to  be  made  of  the  chimneys.  Mill  construction  is  not 
likely  to  be  considered  in  their  design,  owing  to  the  additional  cost  and  the 
light  walls,  which  would  scarcely  justify  such  concentrated  weights.  The 
plans  should  contain  single  and  double  wards,  and  wards  where  eight  or 
ten  could  be  treated.  They  may  be  heated  by  stoves,  in  which  case  an 
abundant  flow  of  fresh  air  must  be  introduced  around  the  radiating  surfaces. 
The  smoke  should  be  carried  off  in  an  iron  pipe  enclosed  in  a  large  brick 
flue,  into  which  the  foul-air-duct  must  empty. 
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At  the  sea-shore  the  drainage  and  the  water-supply  are  likely  to  offer 
many  drawbacks.  Where  no  sewerage  system  is  in  use,  we  must  resort 
either  to  a  well-discharge,  taking  care  to  locate  it  as  distant  as  possible 
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Cottage  Hospital.    Twelve  Beds. 

from  all  supply-wells,  or  we  must  run  it  off  to  sea  in  iron  pipes  beyond 
low  tide.  In  this  event  I  should  recommend  seeking  the  advice  of  a  local 
engineer. 

For  the  sea-shore  a  sea-exposure  is  so  desirable  that  there  seems  to 
be  but  one  practical  general  arrangement  of  the  different  cottages, — that 
is,  that  they  should  all  have  the  same  exposure,  with  the  administration 
cottage  in  the  centre.  (Plate  III.,  Fig.  14.)  The  most  serious  drawback 
I  see  to  this  is  the  difficulty  of  securing  an  economical  and  effective  system 
of  ventilation  of  closets.  We  must  depend  chiefly  upon  a  natural  ventila- 
tion, unless  we  go  to  the  expense  of  connecting  all  the  cottages  with  an 
underground  duct  led  to  a  flue  where  artificial  vent  is  produced. 

Each  set  of  fixtures  may  be  ventilated  by  the  introduction  of  a  gas-jet 
at  the  base  of  a  flue,  but  it  is  an  imperfect  form  of  ventilation. 

When  the  cottages  are  located  around  a  common  centre  (Plate  IV.,  Fig. 
15),  the  closets  may  conveniently  occupy  the  centre  space,  where  a  flue  may 
be  run  up,  carrying  both  the  foul  air  and  the  smoke  from  boiler  or  kitchen 
building,  which  would  occupy  one  axe.  Either  plan,  however,  will  admit 
of  a  picturesque  combination. 
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Where  it  is  intended  to  provide  separately  for  the  treatment  of  different 
diseases,  such  as  measles,  diphtheria,  scarlet  fever,  etc.  (Plate  V.,  Fig.  16), 
the  construction  of  cottages  around  a  common  centre  has  much  to  recom- 
mend it.  It  insures  a  better  separation,  with  an  economy  of  service.  In 
this  case,  however,  I  believe  the  water-closets,  etc.,  are  best  located  at  the 
ends  of  each  cottage,  and  the  plat  of  ground  lying  between  the  cottages 
should  be  crossed  with  connecting,  covered  passage-ways  that  may  be 
enclosed  in  winter. 

The  first  floor  of  such  cottages  built  without  a  cellar  below  must  be 
kept  up  three  feet  above  the  ground,  and  extra  precautions  are  required  to 
ventilate  this  space  and  secure  a  dry  floor.  The  walls  should  be  back- 
plastered.  The  exterior  face  of  walls  may  be  boarded,  shingled,  or  pebble- 
dashed,  with  cross-timbers  showing. 

The  roofs  are  best  covered  with  shingles.  A  cedar  shingle  exposed  to 
the  salt  air  will  soon  obtain  a  silvery  effect  which  is  very  good. 

The  whole  effect  may  be  treated  economically,  and  the  result  be  credita- 
ble to  the  designer'  and  an  attraction  to  the  neighborhood. 


JUVENILE  CRIME,  AND  PUBLIC  METHODS  OF 
PREVENTION  AND  RECLAMATION. 


By  J.  PBECY  KEATING,  Esq. 


The  capacity  to  commit  crime  presupposes  the  consciousness  of  moral 
obligation.  This  sense,  which  we  call  conscience,  is  a  primitive  conception 
and  prior  to  all  reasoning  and  experience.  The  occasion  of  its  exercise 
or  application  is  man's  conduct ;  and  by  conduct  is  meant  not  the  blind 
obedience  to  organic  propensity,  but  a  course  of  action  viewed  through  the 
power  of  abstraction  as  a  means  to  an  end.  The  capability  of  such  appli- 
cation forms  the  measure  of  responsibility,  and  to  such  responsibility  there- 
fore are  requisite  first  the  concept  itself,  then  the  intellectual  capacity  which 
brings  the  particular  act  to  the  test  of  conscience,  and  lastly  the  perfect 
equipoise  of  the  volitional  faculty  which  permits  of  entire  freedom  of 
choice. 

Now,  the  intellectual  faculty,  or  power  of  forming  abstract  ideas,  is  of 
gradual  development,  dependent  upon  the  organism  and  in  particular  its 
highest  development  the  nervous  system,  which,  possessing  in  the  beginning 
a  certain  latent  capacity,  gradually  develops  in  conformity  with  such  capacity, 
assisted  and  directed  by  habitual  exercise  occasioned  by  the  experience 
derived  from  the  senses.  It  becomes,  therefore,  a  question  of  importance 
in  the  domain  of  criminal  jui'isprudence  to  ascertain  at  what  time  of  life 
the  development  has  reached  such  a  stage  as  to  raise  the  presumption  of 
criminal  capacity. 

The  Romans,  acting  upon  the  ancient  belief  of  philosophers  that  the 
human  organism  undergoes  a  complete  change  every  seven  years,  marked 
the  completion  of  the  first  of  such  periods  as  the  age  of  discretion.  Jus- 
tinian fixed  the  age  of  puberty  at  fourteen  years  in  males  and  twelve  years 
in  females ;  and  in  the  matter  of  responsibility  those  who  were  nearer  in- 
fancy than  puberty,  or  below  ten  and  a  half  in  males  and  nine  and  a  half 
in  females,  were  deemed  incapable  of  committing  crime.  With  those  who 
were  nearer  puberty  than  infancy  there  was  a  presumption  of  incapacity, 
subject  to  be  rebutted  by  contrary  proof,  according  to  the  maxim  mditia 
supplet  setatem;  and  even  where  the  presumption  was  overcome,  a  lighter 

punishment  was  inflicted  than  upon  adults.     The  Saxons  established  twelve 
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years  as  the  age  of  possible  discretion,  and  from  this  to  fourteen  responsi- 
bility depended  upon  natural  capacity.  By  the  common  law  of  Germany 
fourteen  is  the  age  of  discretion.  By  the  Austrian  code  responsibility 
begins  at  ten,  and  an  offence  committed  by  one  under  fourteen  is  punished 
like  an  infraction  of  a  police  regulation.  The  age  of  responsibility  begins 
in  Spain  at  nine,  but  punishment  is  mitigated  below  the  age  of  eighteen.1 

The  common  law  of  England,  as  administered  there  and  in  the  United 
States  (except  in  such  States  as  have  altered  the  rule  by  statute),  following 
the  civil  or  Boman  law,  regards  seven  years  as  the  age  of  discretion,  below 
which  the  child  is  legally  incapable  of  committing  crime.  Between  seven 
and  fourteen  the  presumption  is  in  favor  of  innocence,  which  may  be  over- 
come by  proof  of  capacity  to  understand  the  nature  of  the  act.  This 
capacity,  as  Blackstone  says,  "  is  not  so  much  measured  by  years  as  by  the 
strength  of  the  delinquent's  understanding,  and  is  to  be  determined  by  the 
jury  under  the  evidence  in  view  of  all  the  circumstances ;"  and  it  has 
been  held  in  Massachusetts  and  South  Carolina  that  if  the  capacity  be  . 
shown  by,  or  even  inferred  from,  the  circumstances,  it  is  not  necessary  to 
show  actual  knowledge  by  the  child  of  the  unlawfulness  of  the  act,  out- 
side the  facts  of  the  offence  itself,  for  in  such  case  it  may  be  presumed. 
The  exact  criterion  of  legal  capacity,  however,  has  been  of  late  years  ques- 
tioned by  text-writers,2  with  the  result,  as  it  would  seem,  of  affecting  the 
general  trend  of  modern  decisions  in  favor  of  the  child.  For,  while  the 
conclusion  to  be  deduced  from  the  earlier  cases  establishes  as  the  test  the 
mere  capability,  as  Lord  Hale  puts  it,  of  discerning  between  good  and  evil, 
the  later  tendency  would  seem  to  be  to  require  a  knowledge  or  capacity  to 
understand  the  act  as  a  thing  forbidden  by  the  law  under,  a  penalty,  and  the 
ability  of  the  child  to  regulate  his  conduct  accordingly.  As  indicative  of 
such  a  change  it  may  be  noted  that  the  law  of  Texas,  as  interpreted  by  the 
courts  of  that  State,  requires  proof  of  knowledge  by  the  child  of  his  legal 
responsibility,  and  the  same  is  the  rule  in  Kentucky  and  Alabama  inde- 
pendent of  statute ;  though,  indeed,  it  has  been  held  in  Texas  that  the  dis- 
cernment required  by  the  statute  may  be  gathered  from  the  circumstances 
of  education,  habits  of  life,  general  character,  and  oftentimes  the  circum- 
stances connected  with  the  offence  charged. 

The  nature  of  the  evidence  necessary  to  overcome  the  presumption  of 
innocence  is  likewise  the  subject  of  criticism.  Thus,  to  the  cases  cited  by 
Blackstone  of  convictions  of  children  of  ten,  nme,  and  even  eight  years  of 
age,  for  murder,  the  objection  has  been  raised  that  the  processes  of  the 
infant  mind  were  judged  by  subsequent  acts  indicating  a  realization  of  the 
criminal  nature  of  the  act  after  the  consequences  were  perceived,  though 
such  acts  afford  no  logical  inference  that  the  child  understood  the  nature  of 
the  crime  at  the  moment  of  committing  it.     Despite  these  considerations, 


1  See  1  Green's  Criminal  Law  Eeports. 

2  See  Austin's  Jurisprudence,  section  26. 
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however,  there  is  no  reason  why,  even  at  this  day,  where  the  common  law 
is  in  vogue  and  the  presumption  is  overcome,  a  child  of  seven  years  of  age 
should  not  be  convicted  of  a  capital  offence  and  executed  accordingly,  unless, 
indeed,  public  opinion  should  in  the  particular  case  interfere  to  mitigate 
the  rigor  of  a  law  that  has  outlived  the  age  which  gave  it  birth.  It  is 
believed  that  the  youngest  person  ever  executed  for  crime  was  a  boy  named 
Dean,  between  eight  and  nine  years  of  age,  who  in  1629  was  found  guilty 
of  burning  two  barns  at  Windsor.1 

Where  the  common  law  has  been  altered  by  statute  in  the  different 
States  of  the  Union,  the  age  of  discretion  varies.  Thus,  in  Illinois  it  is 
ten  years;  in  New  York,  under  the  Penal  Code  of  1884,  it  is  twelve;  in 
Texas  it  is  nine,  and  the  presumption  expires  at  thirteen. 

With  respect  to  the  proof  necessary  to  overcome  the  presumption  of 
innocence,  it  is  an  old  axiom  that  it  varies  in  intensity  with  the  tenderness 
of  years ;  but  this  must  be  taken  with  the  qualification  that,  as  the  lesser 
offences  which  usually  come  within  the  clause  of  mala  prohibita  do  not  so 
violently  shock  the  moral  sense  and  are  not  therefore  so  readily  recognized 
as  a  violation  of  duty  as  are  the  higher  offences,  the  proof  of  guilty 
knowledge  should  be  well  supported. 

The  presumption  of  innocence  at  common  law  between  the  ages  of  seven 
and  fourteen  was  originally  adopted  infavorem  vitse  in  case  of  capital  crimes 
only,  but  gradually  became  applicable  to  all  felonies  and  misdemeanors  for 
which  an  infant  was  punished.  But  it  may  be  here  noted  that,  while  the 
presumption  might  be  overcome,  it  did  not  always  follow  that  the  same 
punishment  applied  to  infants  as  to  adults ;  and  herein  the  wisdom  of  our 
day  is  apparent  in  the  distinction  between  the  treatment  of  children  and  that 
of  adults  for  crimes  to  which  we  shall  presently  have  occasion  to  refer.  If 
infancy  is  set  up  as  a  defence,  it  must  be  proved  by  competent  evidence. 
Ordinarily  the  experience  of  medical  experts  is  admissible  to  prove  age,  but 
it  must  be  accompanied  by  facts  on  which  the  opinion  is  based,  and  it  may 
be  generally  inferred  from  the  circumstances. 

As  to  a  child's  confession  of  his  own  guilt,  while  the  utmost  caution 
and  circumspection  are  imposed  in  admitting  it,  it  has  none  the  less  been 
held  that  he  may  be  convicted  on  it.  "  The  capacity  to  commit  crime," 
says  a  learned  English  judge,  "  necessarily  supposes  the  capacity  to  confess 
it."  Therefore,  in  New  Jersey  in  1828  a  boy  of  twelve  years  was  con- 
victed of  murder  ou  his  own  confession  and  was  executed.  It  has  been 
held,  however,  in  the  same  State,  that  the  mere  naked  confession  unsup- 
ported by  other  evidence  is  not  sufficient.  Confessions,  of  course,  may  be 
excluded  on  the  ground  of  improper  inducement,  such  as  threats,  etc. ;  but 
an  admonition  or  a  warning  need  not  be  so  construed.  The  command  of  a 
parent  will  not  justify  the  criminal  act  of  a  child  done  in  pursuance  of  it, 
unless  discretion  is  wanting,  or  the  child  acted  under  restraint. 


1  See  Law  Reports  (N.  S.),  5. 
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In  the  case  of  rape  the  common  law  presumes  the  infant  under  fourteen 
incapable  of  committing  it.  This  presumption  is  founded  on  impotence 
rather  than  on  want  of  discretion,  and  evidence  is  not  admissible  to  rebut  it. 
And  so  he  cannot  be  convicted  of  an  assault  with  intent  to  commit  rape, 
though,  if  he  aid  in  the  commission  of  the  offence  and  exhibit  an  intelli- 
gent evil  purpose,  he  may  be  convicted  as  principal  in  the  second  degree. 
The  presumption  of  impotence  was  established  in  favor  em  vitse,  rape  being 
in  early  times,  as  it  is  now  in  many  of  our  States,  punishable  with  death. 
And  therefore  in  Massachusetts,  even  though  the  presumption  of  impotence 
still  exists,  it  is  held  that  if  there  be  proof  of  puberty  the  offender  may  be 
convicted  of  an  assault  with  intent  to  commit  rape,  on  the  ground  that  the 
presumption  should  not  be  applied  to  an  inferior  offence  the  punishment  of 
which  is  not  death.  But  failing  proof  of  puberty  in  such  case,  the  offender 
can  be  convicted  only  of  assault  and  battery. 

In  some  of  the  United  States,  such  as  Ohio  and  New  York,  the  rule  of 
the  common  law  that  the  presumption  of  impotence  cannot  be  rebutted 
under  fourteen  has  been  repudiated,  for  the  reason  that  the  general  con- 
ditions upon  which  it  is  based  do  not  exist  in  this  country,  owing  to  the 
different  circumstances  of  climate,  mixture  of  races,  and  habits  of  life.  And 
in  North  Carolina  it  has  been  held  that  even  though  the  common-law  rule 
obtains,  and  the  offender  cannot  therefore  be  punished  capitally,  neverthe- 
less where  the  intent  is  manifest  he  is  subject  to  indictment  and  should  be 
made  an  example  of  by  the  utmost  punishment  which  the  law  permits. 

As  the  law  establishes  the  age  below  which  the  male  is  presumed  to  be 
incapable  of  rape,  so  it  fixes  the  period  below  which  the  female  is  presumed 
to  be  incapable  of  consent.  At  common  law  the  age  of  consent  is  twelve 
years.  In  England  it  is  further  provided  by  statute  that  between  twelve 
and  thirteen  the  consent  of  the  female  only  reduces  the  man's  crime  from 
felony  to  misdemeanor.  In  our  States  the  age  varies.  Thus,  in  Pennsyl- 
vania it  is  sixteen,  but  if  the  jury  find  the  girl  under  that  age  consented, 
and  is  not  a  woman  of  good  repute,  the  offence  is  fornication  only,  and  the 
accused  is  acquitted  of  felonious  rape. 

But  while  the  fact  of  the  female  being  under  the  established  age  of  con- 
sent fixes  the  crime  in  the  adult,  it  does  not,  of  course,  overcome  the  pre- 
sumption of  impotence  or  want  of  discretion,  as  the  case  may  be,  if  the 
offender  be  under  the  age  of  fourteen ;  and,  therefore,  in  an  English  case 
where  a  girl  of  nine  innocently  consented  to  commerce  with  some  boys,  the 
court  refused  to  sustain  a  conviction  for  assault,  the  presumption  not  being 
overcome.  It  is  also  held  that  the  patient  may  be  convicted  of  an  unnat- 
ural crime  though  the  agent  be  under  fourteen. 

An  infant  may  appear  in  a  criminal  prosecution  and  defend  himself  in 
person  or  by  attorney,  and  it  is  error  to  assign  him  a  guardian  as  is  done 
in  civil  cases.  If  an  infant  under  seven  is  given  in  custody  on  charge  of 
felony,  an  action  for  false  imprisonment  will  lie ;  and  where  a  minor  is  im- 
prisoned under  an  illegal  sentence  the  proper  remedy  is  by  habeas  corpus. 
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PUBLIC   METHODS   OF  PREVENTION  AND   RECLAMATION. 

The  treatment  of  the  delinquent  and  dependent  classes  in  general,  with 
a  view  to  the  prevention  of  crime  according  to  scientific  principles,  involves 
the  question  how  far  altered  circumstances  and'  conditions  may  influence 
character  and  conduct.  This  question,  carried  to  its  ultimate  issue,  involves 
the  old  controversy  between  determinism  and  free  will ;  and,  while  such 
consideration  is  beyond  the  scope  of  our  present  inquiry,  a  brief  reference 
to  the  attitude  of  scientific  thought  on  the  subject  may  not  be  out  of  place. 
Let  it  be  understood,  however,  that,  in  discussing  theories,  any  apparent 
inconsistency  with  revealed  religion  can  only  argue  a  defect  in  the  theory, 
for  it  is  the  writer's  humble  belief  that  science  is  but  the  handmaid  of 
religion,  and  that  its  final  and  culminating  conclusions  will  be  the  vindica- 
tion of  revelation  by  the  processes  of  human  thought,  so  far,  indeed,  as  the 
finite  mind  is  permitted  to  contemplate  eternal  truth. 

Natural  science,  having  no  means  of  ascertaining  or  explaining  the  essences 
of  things,  deals  with  phenomena  alone.  Within  such  limits  mind  is  viewed 
as  a  force  or  principle  of  activity  liberated  in  the  exercise  of  the  functions  of 
the  organism,  and,  as  such,  conditioned  upon  the  proper  adjustment  of  such 
organism.  Now,  this  organism  in  its  origin  and  development  is  subject  to 
the  universal  physical  laws  of  cause  and  effect,  and  herein  the  speculations 
of  the  evolutionist  have  traced,  within  a  comparatively  recent  period,  the 
general  outlines'  of  a  most  wondrous  design.  This  theory  no  longer  regards 
the  human  organism  and  its  function,  character,  as  the  chance  offspring 
of  immediate  circumstances,  but  as  the  product  of  an  evolution  controlled 
by  a  long  line  of  circumstances  extending  from  the  present  moment  back 
through  ascending  generations  to  the  very  origin  of  the  race,  effecting  mod- 
ifications all  along  the  line,  which,  becoming  organic  by  the  mysterious 
principle  of  differentiation  and  integration,  are  transmitted  by  descent.  In 
other, words,  the  law  of  evolution  or  reproduction,  while  preserving  the 
type,  is  dependent  on  the  environment  for  effecting,  and  on  the  heredity  for 
transmitting,  the  modifications  by  which  the  species  are  distinguished. 

Carried  to  its  extreme,  this  theory  regards  every  act,  whether  of  the 
physical,  the  mental,  or  the  moral  order,  as  the  inevitable  consequence  of  such 
factors.  Morality  in  its  ordinary  acceptance  is  a  myth,  crime  being  either 
the  product  of  disease  or  the  result  of  lack  of  development  of  the  particular 
nerve-centre,  since,  as  Maudsley  says,  man  cannot  evade  the  tyranny  of  his 
organization.  Under  such  a  view,  will  is  but  the  aggregate  of  feelings 
and  ideas  at  the  time  existing  and  predetermined  by  experiences,  and  the 
moral  sense  is  converted  into  the  altruistic  tendency,  a  necessary  outcome 
of  the  social  state  and  condition  of  man's  existence,  in  the  absence  of  which 
the  race  would  perish. 

In  the  light  of  the  more  recent  scientific  theories,  however,  such  con- 
clusions would  seem  to  be  not  altogether  satisfactory.  Beneath  the  physical 
organism  and  the  forces  which  are  liberated  in  the  exercise  of  its  functions, 
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the  distribution  of  .which  is  from  moment  to  moment  caused  by  such  pre- 
determined organism  and  environing  conditions,  certain  philosophers  recog- 
nize as  manifest  an  independent  germ  of  personality  or  proper  spontaneity 
which  transcends  the  power  of  natural  science  to  explain.1  The  Duke 
of  Argyll,  in  his  "Reign  of  Law,"  while  claiming  that  man's  will  is 
subject  to  law  in  the  sense  that  it  must  act  only  on  motives,  admits  that 
among  the  motives  presented  he  has  a  selecting  power.  "  He  can,  as  it 
were,  stand  out  from  among  them, — look  down  from  above  them, — compare 
them  among  each  other  and  bring  them  to  the  test  of  conscience"  (p.  306). 
This  freedom  from  compulsion  it  is,  perhaps,  which  leads  Prof.  Fiske  to 
assert2  that  the  pi'esent  scientific  state  of  knowledge  warrants  a  return  to 
the  theory  of  Plato,  which  views  the  soul  as  a  spiritual  substance  incarnated 
in  perishable  forms  of  matter.  Herbert  Spencer,  while  adopting  the  deter- 
ministic view,  recognizes,  nevertheless,  an  unexplainable  independent  entity, 
when  he  says,  "  The  aggregate  of  feelings  and  ideas  constituting  the  mental 
I,  have  not  in  themselves  the  principle  of  cohesion  holding  them  together 
as  a  whole,  but  the  I  which  continuously  survives  as  the  subject  of  these 
changing  states  is  that  portion  of  the  unknowable  power  which  is  stat- 
ically conditioned  in  special  nervous  structures  pervaded  by  a  dynamically 
conditioned  portion  of  the  unknowable  power  called  energy."3  And  Prof. 
Stokes,  of  the  Royal  Society,  if  we  are  to  accept  the  current  report  of  a 
lecture  recently  delivered  by  him,  regards  the  process  of  thought  and  of 
life  generally  as  the  result  of  interaction  between  an  individualized  funda- 
mental energy  and  the  organism.  This  view  would  seem  to  accord  with 
that  of  Mr.  Spencer,  though,  of  course,  once  such  fundamental  energy  is 
admitted,  there  is  no  knowing  how  far  it  controls  the  development  of  the 
organization  in  its  every  aspect. 

For  the  purposes  of  our  inquiry,  however,  every  school  of  thought 
would  seem  to  occupy  a  common  ground  in  admitting  in  the  normal  indi- 
vidual, first,  the  primitive  conception  we  call  conscience,  however  derived, 
and  the  presence  of  which  is  the  basis  of  responsibility ;  and,  second,  the 
necessity  of  a  strict  regulation  of  conduct  in  obedience  to  its  proper  dictates 
as  affecting  either  the  individual  himself  or  the  society  of  which  he  forms 
part.  But  this  conscience  so  recognized  is  reducible  to  one  or  two  truths 
of  a  most  general  character,  and,  while  these  truths  lie  at  the  very  root  of 
all  action  and  conduct,  they  form  indeed  but  a  small  part  of  our  moral 
states.  Grafted  upon  them,  as  the  result  of  experience  and  the  means  to 
the  end  which  they  point  out,  is  the  variable  element  into  which  enter  all 
our  ideas,  judgments,  habits,  recollections,  passions,  sentiments,  and  preju- 
dices ;  and,  as  this  is  the  result  of  environment,  so  it  may  be  controlled  and 
directed.  Herein,  then,  lies  the  value  of  education,  that  it  offers  an  environ- 
ment which  will  assist  the  healthy  development  of  every  order  of  man's 


1  Ribot's  Heredity,  p.  342.  2  Destiny  of  Man,  p.  42. 

8  Principles  of  Psychology,  p.  504. 
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nature the  physical,  for  the  purpose  of  establishing  that  equilibrium  of 

physical  force,  centring  in  the  nervous  system,  which  promotes  not  only 
correct'processes  of  thought,  but  also  the  fullest  exercise  of  the  inhibitory 
faculties  commonly  called  strength  of  will ;  and  the  mental  and  moral, 
with  a  view  to  the  free  use  and  development  of  the  power  -of  right  reason 
properly  directed,  especially  in  its  application  to  conduct. 

These  considerations  as  applied  to  the  treatment  of  crime  have  contrib- 
uted in  revolutionizing  the  methods  in  vogue  only  a  century  since.  For, 
while  formerly  the  sole  mode  of  repressing  crime  was  by  punishing  the 
offender,  our  present  system  goes  to  the  root  of  the  evil  by  anticipating  and 
preventing  it.  As  applied  to  the  young,  such  system  lays  claim  to  peculiar 
consideration,  not  only  because  the  child  is  helpless  and  in  no  wise  account- 
able (under  any  view)  for  the  conditions  and  circumstances  surrounding 
him,  but  because,  not  having  attained  the  full  growth  to  which  his  organism 
is  susceptible,  his  development  is  the  more  subject  to  environing  influences. 
As  a  necessary  corollary  to  such  conclusions,  the  State,  in  whom  as  custo- 
dian of  public  order  the  power  to  repress  crime  is  lodged,  has  acquired  a 
clearer  knowledge  of  its  own  obligations  in  this  respect,  as  extending  even 
to  the  endowment  of  all-  its  members  with  such  qualifications  as  are  com- 
mensurate with  their  civil  duties,  especially  where  those  upon  whom  the 
same  obligation  primarily  rests,  through  force  of  circumstances  or  neglect, 
fail  to  discharge  it ;  and  this,  too,  without  in  any  manner  trenching  on  the 
duties  of  the  individual  or  the  spirit  of  private  benevolence  upon  which 
all  work  springing  from  the  social  relation  must  necessarily  depend. 

The  subject,  therefore,  cannot  be  concluded  even  upon  this  cursory  view 
without  a  passing  reference  to  the  reformatory  and  preventive  measures  of 
the  period,  though,  amid  the  innumerable  features  which  characterize  public 
interest  in  the  subject,  we  can  do  no  more  than  glance  at  such  as  apply  to 
the  public  institutions,  considered  apart  from  the  legislation  touching  the 
condition  and  treatment  of  minors  in  private  life. 

And  first  in  the  order  of  importance  we  may  note  the  separation  of 
delinquent  and  dependent  children  from  adult  criminals  by  removing  them 
from  the  contaminating  influence  of  prisons  and  poor-houses,  a  change 
which  at  this  day  seems  so  obviously  necessary  that  one  cannot  but  wonder 
that  it  should  have  been  of  such  recent  origin.  This  step  was  followed  by 
the  separation  of  delinquent  from  dependent  children,  for  the  sake  not  only 
of  preventing  the  moral  contamination  of  the  innocent  by  personal  contact 
with  the  criminal,  but  also  of  preserving  that  self-respect  which  is  apt  to  be 
obscured  by  the  absence  of  any  distinction  between  misfortune  and  crime. 
Reformatory  work  is  likewise  occasionally  accompanied  or  preceded  by  cer- 
tain correctional  features  intended  to  impress  upon  the  child  the  seriousness 
of  his  offence.  Hence  the  origin  of  State  industrial  schools,  as  distin- 
guished from  reformatories.  But  it  must  be  here  observed  that  below  a 
certain  age  the  offence  partakes  so  little  of  the  nature  of  crime,  by  reason 
of  the  immaturity  of  years,  that  no  such  distinction  is  applicable,  and  the 
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industrial  school  is  therefore  a  proper  place  for  the  culprit ;  while,  on  the 
other  hand,  vicious  and  incorrigible  children,  though  unconvicted  of  any- 
particular  offence,  may  with  better  results  be  classed  among  subjects  of 
reformatory  work.  And,  inasmuch  as  the  commission  of  the  overt  act  is 
ordinarily  only  the  natural  result  of  evil  courses,  the  true  criterion  to  be 
followed  in  marking  the  separation  would  seem  to  be  not  so  much  the 
offence  as  the  character  of  the  individual. 

The  adoption  of  the  indeterminate  sentence,  too,  was  a  foregone  conclu- 
sion when  the  real  object  of  the  treatment  of  juveniles  came  to  be  fairly 
understood.  That  a  child  should  have  the  advantage  of  superior  surround- 
ings and  opportunities  for  self-improvement  only  for  such  term  as  might 
be  deemed  commensurate  with  the  seriousness  of  his  offence  is  irrational. 
Hence  in  such  States  as  have  inaugurated  a  thorough  system  the  term  of 
control  by  the  State  authorities  is  generally  extended  to  such  period  as 
offers  some  guarantee  of  future  good  conduct.  In  the  matter  of  mere  pre- 
ventive work  this  period  may  extend  from  the  earliest  age  after  weaning 
until  the  attainment  of  capacity  to  earn  a  living, — usually  about  sixteen, 
though  it  may  last  till  twenty-one.  "With  respect  to  reformatory  or  cor- 
rectional work,  if  any  hard-and-fast  line  is  at  all  practicable,  the  age  of 
twelve  is  perhaps  as  low  as  can  be  fixed  upon,  having  regard  to  the  dis- 
tinction. On  the  other  hand,  the  age  of  sixteen  has  been  thought  to  be 
the  limit  beyond  which  the  influences  of  reformatory  work  so  greatly 
decrease,  and  the  liability  of  the  culprit  to  exert  a  baneful  influence  on  the 
younger  inmates  so  increases,  that  in  certain  communities — England,  for 
example — no  youth  is  admitted  to  a  reformatory  above  that  age,  though, 
of  course,  such  limit  of  admission  does  not  affect  the  period  of  his  stay 
if  admitted  prior  to  that  age.  It  has  been  suggested  in  this  country  that 
there  is  great  need  for  a  reformatory  for  juvenile  offenders  between  sixteen 
and  twenty-one,  where  a  severer  discipline  would  serve  to  deter  and  punish 
repeated  offences ;  and  the  suggestion  is  certainly  important  when  we  con- 
sider the  chances  of  reform  even  at  such  age  which  might  be  thrown  away 
by  contact  with  hardened  criminals.  The  Reformatory  at  Huntingdon, 
Pennsylvania,  supported  by  the  State,  is  intended  to  supply  this  want. 
The  control  by  the  State,  however,  which  attaches  to  minors  under  such 
conditions  is  not  confined  to  institution  life, — a  point  to  which  we  shall 
presently  advert. 

The  custody  of  the  child  by  the  State  involves,  of  course,  the  forfeiture 
of  the  parent's  right  to  the  same.  This  point  has  been  fully  tested  in  the 
courts  of  this  country,  wherein  the  objection  was  formerly  raised  that  to 
confine  a  child  without  trial  and  conviction  is  opposed  to  the  Declaration 
of  Rights.  It  was  adjudged,  however,  that  such  right  undoubtedly  exists, 
on  the  ground  that  the  period  of  infancy  is  a  period  of  custody,  and,  where 
the  parent  fails  in  his  custody  to  secure  the  welfare  of  the  child,  the  State 
is  in  duty  bound,  in  the  same  interest  as  well  as  for  the  protection  of  society, 
to  substitute  it. 
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But,  while  such  right  of  the  parent  is  forfeited,  his  obligations  should 
not  be  thereby  discharged,  lest,  indeed,  he  should  profit  by  the  State's 
assistance  in  ridding  himself  of  the  care  of  his  offspring,  and  lose  sight  of 
his  due  share  of  responsibility  for  his  offspring's  misfortune  or  evil-doing. 
This  principle  is  of  the  utmost  importance,  and  indeed  its  strict  enforce- 
ment may  be  regarded  as  one  of  the  essential  features  of  work  of  this 
character.  The  subject,  it  must  be  confessed,  has  not  as  yet  received  its 
due  share  of  attention.  In  the  United  States  it  is  for  the  most  part  over- 
looked. In  England  the  parent  is  obliged  under  penalties  to  contribute  to 
the  support  of  the  child  while  in  the  institution,  or  to  undergo  a  certain 
amount  of  work  or  even  punishment  if  the  circumstances  demand.  The 
prescribed  amount  is  five  per  cent,  of  the  burden ;  but  the  returns  show 
so  small  an  average  of  contribution  as  to  warrant  the  complaint  that  the 
law  has  not  served  the  purpose  in  view,  or  that  the  parent's  responsibility 
has  not  been  sufficiently  brought  home  to  him. 

Another  great  step  which  characterizes  the  methods  of  our  day  is  the 
recognition  of  the  value  of  private  zeal  as  an  aid  and  stimulus  to  the  effec- 
tive accomplishment  of  public  work  of  this  character,  substituting  as  it 
does  a  pure  motive  and  unflagging  interest  for  the  routine  superintendence 
of  paid  officials.  And  this  fact  naturally  leads  to  the  question  whether 
the  State  cannot  do  its  part  better,  so  far  as  institutions  are  concerned, 
by  assisting  institutions  of  private  origin,  than  by  establishing  institu- 
tions of  its  own.  It  cannot,  indeed,  be  denied  that  the  latter,  being  neces- 
sarily of  a  non-sectarian  character,  must  give  less  prominence  than  its 
importance  demands  to  the  religious  feature  of  such  work,  which  is  so 
essential  to  its  success.  The  objection  has  been  advanced  against  such 
private  institutions  in  this  country  that  where  paid  per  capita  they  are 
tempted,  for  the  sake  of  the  State  contribution,  to  retain  the  child  within 
the  institution  for  a  longer  period  than  his  interest  and  that  of  the  State 
will  warrant ;  and  the  sectarian  institutions  of  New  York  are  instanced, 
where  the  number  of  inmates  has  increased  to  an  enormous  extent.  But, 
if  the  increase  may  be  attributed  to  such  causes,  the  defect  would  seem  to 
lie  in  the  absence  of  such  State  supervision  as  would  secure  the  discharge 
or  placing  out  of  the  child  at  as  early  a  day  as  possible.  The  system  works 
well  in  England,  where  the  industrial  and  reformatory  schools  are  for  the 
most  part  of  voluntary  origin,  and  in  many  cases  under  sectarian  rule,  but 
where  the  most  rigid  system  of  State  supervision  and  control  acts  as  a  safe- 
guard against  any  such  contingencies.  The  Koyal  Commission  appointed 
in  1882  to  examine  into  and  report  upon  the  system  there  in  vogue  strongly 
deprecates  any  effort  to  prevent  religious  sisterhoods  and  brotherhoods  from 
carrying  on  such  schools  on  an  equality  as  regards  government  aid  with 
the  machinery  of  a  voluntary  committee  and  paid  superintendence ;  and 
Mr.  Tallack,  in  his  excellent  work  "  Penological  and  Preventive  Principles" 
(London,  1889),  remarks  that  "it  may  justly  be  deemed  matter  for  grave 
reflection  and  surprise  that  comparatively  so  little  prominence  has  been 
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given  to  such  systems  of  popular  education  as  involve  the  training  of  chil- 
dren, both  to  self-supporting  industry  and  amid  those  harmonious  influ- 
ences of  piety  which  are  fostered  mainly  by  denominational  schools,  where 
the  pupils  are  surrounded  by  arrangements  and  persons  adapted  simulta- 
neously to  guard  their  liberty  of  conscience  and  to  prevent  their  faith 
being  needlessly  assailed  by  jarring  criticisms  or  by  infidelity  or  immoral 
contamination." 

Whatever  differences  of  opinion  exist,  however,  as  to  denominational 
agencies,  it  cannot  be  denied  that  the  management  of  public  establishments 
of  the  kind  by  mere  elective  bodies  is  the  least  efficient,  not  only  because  of 
their  usual  lack  of  the  proper  spirit  animating  such  work,  but  also  because 
of  the  possible  interference  of  political  considerations  in  their  selection, 
thereby  involving  constant  change  of  persons  and  of  policy. 

In  England  after  eighteen  months'  residence  the  child  may,  with  his 
consent,  be  placed  out  on  license  with  trustworthy  persons,  such  license  to 
be  revocable  by  the  managers  in  their  discretion ;  and  this  leads  to  the  con- 
sideration of  one  of  the  most  important  features  of  prevailing  methods.  The 
family  group  is  the  basis  and  the  mainspring  of  man's  affections  and  emo- 
tions. Hence  the  artificial  environment  whereby  it  is  hoped  to  form  char- 
acter should  imitate  or  provide  the  family  life  as  far  as  practicable.  Such 
conclusion  has  led  to  the  adoption  of  what  is  known  as  the  "  cottage  sys- 
tem" in  institutional  life,  whereby  the  inmates  are  broken  up  into  groups 
resembling  as  nearly  as  possible  the  family,  and,  what  is  even  more  impor- 
tant, to  the  "  placing-out  system,"  so  called,  whereby  institution  life  is  sub- 
stituted as  soon  as  may  be  by  actual  family  life,  accompanied,  of  course,  by 
such  continuing  supervision  as  is  made  necessary  in  the  absence  of  those 
parental  ties  which  strangers  can  seldom  supply. 

It  would  occupy  more  than  the  allotted  space  to  dwell  on  the  special 
characteristics  of  each  system.  Suffice  it  to  say  that  the  "  cottage  system," 
as  compared  with  the  congregate  systems  in  institutions,  tends  better  to 
preserve  the  individuality  of  the  child  and  permit  of  personal  supervision 
over  each  one.  Its  possibilities  may  be  illustrated  in  the  words  of  Dugdale 
("  The  Jukes")  when  he  says,  "  It  enables  the  managers,  by  careful  selection 
of  temperaments  and  dispositions  which  shall .  healthfully  react  on  each 
other,  to  segregate  those  who  suffer  from  the  same  deficiencies,  so  that  the 
defects  of  one  shall  not  become  a  demoralizing  example  to  the  rest,  and 
to  group  such  natures  as  present  well-organized  habits  so  as  to  become 
exemplars  to  those  who  lack  those  special  habits,  thus  to  consciously  or- 
ganize by  artificial  means  an  environment  in  which  the  subjects  themselves 
will  become  instruments  for  each  other's  regeneration." 

With  regard  to  the  "placing-out  system,"  it  must  be  observed  that  it 
does  not  wholly  do  away  with  institution  life,  the  latter  still  holding  its 
place  in  serving  as  a  temporary  shelter  until  homes  can  be  provided,  and 
also  as  a  place  of  preparatory  training  under  such  discipline  as  may  pave 
the  way  for  the  reception  of  the  child  in  the  well-ordered  family  to  which 
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he  may  be  introduced.  There  are  cases  also  where,  by  reason  of  unusually 
vicious  temperament,  the  necessity  for  punishment  presents  itself  in  order 
to  reduce  the  culprit  to  a  sense  of  his  crime,  and  where,  therefore,  it  would 
be  unsafe  and  injudicious  to  introduce  him  to  the  freedom  of  family  life. 
But  with  these  exceptions  institution  life  is  to  be  deprecated,  in  that  it 
affords  a  false  environment  and  fosters  dependency,  which  is  the  reverse  of 
what  is  intended  in  such  work.  As  to  the  "  placing-out  system,"  the  best 
method  is  that  which  provides  for  no  compensation  on  either  side,  or,  in 
other  words,  a  system  of  adoption,  as  calling  into  play  the  affections  upon 
which  so  much  depends.  Apprenticeship  has  been  objected  to,  in  that  the 
children  are  not  so  prepared  by  previous  discipline  and  education  as  to 
insure  their  contentment,  and  that  the  money-getting  spirit  may  induce  the 
persons  to  whom  they  are  apprenticed  to  neglect  their  religious  and  secular 
education  and  even  their  comfort. 

"We  have  said,  however,  that  State  supervision  is  necessary  to  the  success 
of  such  system,  and  in  this  respect  the  method  in  vogue  in  some  of  our 
States,  notably  Michigan,  Massachusetts,  and  Rhode  Island,  is  especially  to 
be  commended  in  many  particulars  as  thorough  and  effective.  While  differ- 
ing in  detail,  the  general  plan  adopted  in  these  States  is  much  the  same,  and 
as  an  example  we  may  cite  the  general  points  of  the  Michigan  system. 
They  include  a  State  Board  appointed  by  the  Executive  of  the  State,  acting 
without  compensation,  having  its  proportionate  representation  of  women, 
with  a  view  to  the  interests  of  the  female  wards  of  the  State.  They  visit 
the  institutions  and  report  to  the  Executive.  There  is  besides  a  Board  of 
Control  of  the  public  institutions,  and  also  a  State  Agent  in  each  county, 
whose  province  it  is  to  seek  suitable  persons  willing  to  adopt,  and  to  keep 
acquainted  with  the  condition  and  history  of  every  child  that  has  ever  been 
taken  under  public  charge.  Where  the  child  is  accused  of  an  offence,  the 
County  Agent  (in  Massachusetts,  the  State  "Visiting  Agency)  investigates 
the  circumstances  and  advises  the  court,  who  thereupon  either  discharges 
the  delinquent,  or  binds  him  out,  or  commits  him  to  the  care  of  a  person 
desiring  to  adopt  him,  or  commits  him  to  the  reformatory,  as  his  discretion 
points  out.  In  Massachusetts  the  child  may  still  continue  at  home,  but 
under  the  oversight  of  the  State  Agent,  who  undertakes,  however,  to  bring 
him  up  again  when  needful,  meanwhile  to  watch  over  him.  This  is  what 
is  known  as  the  sentence  of  probation.  The  Agent  periodically  visits  the 
child  where  bound  out  or  adopted,  and  reports  to  the  Board.  The  officers 
of  the  institution  may  also  bind  out  or  place  a  child  for  adoption,  after  first 
notifying  the  Agent,  who  files  his  report  as  to  its  advisability.  In  the  case 
of  dependent  children  between  the  ages  of  two  and  twelve  years,  they  are 
placed  in  the  State  Public  School,  upon  the  order  of  the  judge  of  probate, 
accompanied  by  a  medical  certificate  as  to  health.  The  school  is  conducted 
on  the  family  plan,  with  about  thirty  children  in  each  cottage  and  a  lady 
superintendent.  Thence,  after  a  few  months'  preparatory  training,  they  are 
placed  out  in  homes  or  on  written  contracts  approved  by  the  County  Agent ; 
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and,  in  addition  to  the  inspection  of  the  County  Agent,  the  special  travel- 
ling Agent  of  the  school  supervises  their  treatment.  The  contract  provides 
for  their  treatment  as  members  of  the  family  and  their  education  in  the 
public  schools,  and  for  the  payment  of  a  specific  sum  for  the  child's  benefit 
at  majority.  Several  other  States  have  adopted  systems  more  or  less  similar 
to  that  above  described. 

A  few  words  remain  to  be  said  on  the  system  of  education  pursued  in 
institutions  of  a  reformatory  and  preventive  character.  This  may  be  divided 
into  the  religious,  the  secular,  and  the  mechanical. 

The  great  importance  of  the  first  few  will  deny.  De  Tocqueville,  the 
colaborer  of  De  Metz  in  the  establishment  of  the  great  Reformatory  of 
Mettray  in  France,  says  no  human  power  is  comparable  to  religion  in  re- 
forming criminals.  We  have  already  adverted  to  the  question  whether  it 
cannot  be  better  attended  to  in  denominational  institutions  of  private  origin 
than  by  the  State  itself. 

Nor  will  it  be  denied  that  the  second  is  likewise  essential  to  the  forma- 
tion of  the  intelligent  citizen.  I  therefore,  even  where  the  training  is 
in  the  line  of  agriculture,  which,  by  reason  of  its  being  the  calling  of  the 
vast  majority,  naturally  occupies  a  large  share  of  the  education  in  all 
schools  of  this  character,  a  certain  time  should  be  devoted  to  the  elementary 
branches  of  an  academic  course. 

With  regard  to  the  teaching  of  trades,  some  have  questioned  whether  it 
be  the  duty  of  the  State  so  to  provide ;  but  the  day  wherein  such  objections 
could  prevail  may  be  said  to  have  passed  away.  As  an  educator,  manual 
training,  embodying  the  teaching  of  trades  and  technological  and  industrial 
instruction,  is  invaluable.  "  Physiologists,"  says  Commissioner  Dawson,  in 
the  general  Report  of  the  United  States  Bureau  of  Education  of  1887,  "have 
long  been  telling  us  that  muscular  exercise  invigorates  the  brain ;  in  addition 
to  this  important  result  which  the  exercise  of  the  hand  shares  with  all  other 
bodily  exercise,  the  advocates  of  manual  training  have  urged  its  effect  in 
quickening  observation,  in  increasing  the  range  and  acuteness  of  the  percep- 
tive faculties,  and  in  establishing  an  intimate  familiarity  between  the  mind 
and  things."  And  it  may  be  added  that  it  promotes  the  habit  of  steady 
attention  upon  certain  fixed  lines  of  work,  which,  while  exciting  the  child's 
interest,  serves  as  a  guard  and  restraint  upon  his  conduct ;  and,  not  the 
least  result,  it  affords  an  opening  for  a  successful  career,  which  is  a  great 
stimulus  to  good  conduct.  In  this  country,  with  the  exception  of  Mas- 
sachusetts, there  are  no  laws  requiring  industrial  and  technical  training, 
though  in  the  majority  of  reformatory  and  preventive  institutions  trades  are 
taught.  A  difficulty  has  been  encountered  in  the  opposition  of  trades- 
unions  to  the  sale  of  articles  manufactured  in  such  institutions,  which  in 
some  States  has  culminated  in  laws  either  prohibiting  such  sale,  or  checking 
it  by  compelling  the  branding  of  the  articles  so  manufactured.  To  this 
extent  the  subject  has  assumed  an  economic  aspect  which  must  be  deter- 
mined in  the  end,  like  all  class  legislation,  by  the  power,  importance,  and 
Vol.  IV.— 28 
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claim  to  consideration  of  the  class  sought  to  be  benefited  as  compared  with 
the  rest  of  the  community. 

As  to  the  character  of  the  particular  handicraft,  a  selection  should  be 
made  of  such  as  afford  employment  for  large  numbers  in  which  there  is  a 
great  and  constant  demand  for  skilled  workmen,  and  in  the  selection  of 
these  the  natural  bent  of  the  individual  should  be  followed,  as  far  as  possi- 
ble, while  the  sole  object  should,  of  course,  be  the  benefit  of  the  individual, 
to  the  exclusion  of  any  consideration  of  profit  to  the  institution  itself. 
Hand-labor,  too,  is  greatly  preferred  to  machine-work.  The  contract 
system  of  labor  in  reformatories  is  almost  universally  condemned,  both 
here  and  abroad.  Girls  should  be  taught  the  domestic  arts,  such  as 
sewing,  cooking,  and  the  like,  though  with  the  gradual  enlargement  of 
woman's  sphere  of  usefulness  in  business  circles  the  range  of  occupations 
will  naturally  be  extended  >  from  time  to  time. 

In  the  matter  of  discipline,  the  infliction  of  corporal  punishment  in 
extreme  cases  is  still  permissible,  but  under  such  safeguards  as  render  its 
abuse  improbable,  if  not  impossible.  In  the  case  of  delinquents,  a  short 
term  of  solitary  confinement  has  been  found  beneficial  for  the  purpose  of 
bringing  them  to  a  proper  sense  of  remorse,  and  is  in  vogue  in  England. 
The  culprit  there  may  even  be  whipped,  as  an  alternative,  but  not  by  a 
subordinate  officer,  and,  as  a  safeguard  against  undue  haste,  passion,  or 
mistake,  a  night  must  intervene  between  the  offence  and  the  punishment. 
The  mode  of  emulation  adopted  in  this  country  by  the  system  of  marks 
and  credits  for  conduct,  studies,  and  industry,  as  well  as  the  system  of 
shortening  the  term  of  detention  by  reason  of  good  conduct,  happily  dis- 
penses with  corporal  punishment  to  a  large  extent.  In  France  the  offender 
before  being  released  is  informed  of  the  punishment  which  will  be  inflicted 
in  case  of  a  relapse. 

In  close  connection  with  the  question  of  discipline  the  introduction  of 
female  influence  has  been  of  great  avail.  The  gentle  ways  of  a  woman 
often  have  more  weight  than  the  cold  counsels  of  a  man,  and  are  especially 
beneficial  in  extending  sympathy  to  the  girls,  arousing  the  sense  of  honor 
in  the  boys,  and  generally  in  creating  and  encouraging  those  finer  instincts 
which  contribute  to  elevate  man's  nature. 

As  the  physical  organization  is  so  important  a  factor  in  all  work  of 
the  kind,  its  development  claims  a  large  share  of  attention ;  therefore  a  due 
proportion  of  out-door  exercise,  proper  distribution  of  hours  of  work  and 
play,  healthy  diversions  for  the  purpose  of  cultivating  and  encouraging  the 
animal  spirits,  a  careful  supervision  of  the  sleeping-  and  living-apartments 
with  a  view  to  proper  drainage  and  ventilation,  and  the  prevention  of  dis- 
ease and  the  promotion  of  general  health,  all  contribute  to  the  success  of 
institutions  of  this  character,  and  likewise  enter  into  the  selection  of  proper 
homes  for  such  as  are  recommitted  to  the  influence  of  family  life. 


MEDICO-LEGAL  TESTIMONY. 

By  JEROME  WALKER,  M.D. 


Probably  no  class  of  medico-legal  cases  is  of  deeper  concern  to  the 
physician,  be  he  expert  or  general  practitioner,  than  that  in  which  the  plain- 
tiffs are  children,  and  the  complaints  those  of  physical  injury,  rape  or 
attempt  at  rape.  Such  cases  at  times  are  of  extreme  importance,  because 
of  the  severe  penalties  that  can  be  and  often  are  inflicted  on  the  supposed 
guilty  ones,  and  because  of  the  weight  that  is  frequently  attached  to  the 
physician's  testimony  and  the  consequent  responsibility  that  rests  upon  him. 
To  be  largely  instrumental  in  sending  a  human  being  to  prison  for  ten, 
fifteen,  or  twenty  years  is  a  grave  responsibility,  and  the  more  so  when 
perhaps  the  result  is  due  to  a  careless  but  confident  physical  examination,  a 
misinterpretation  of  signs  and  symptoms,  and  an  inexperience  in  the  study 
of  human  nature.  In  addition,  the  physician  deals  with  children  who  may 
not  have  clear  ideas  as  to  the  difference  between  right  and  wrong,  are  keenly 
alive  to  real  and  fancied  injuries,  and  are  readily  influenced  by  those  of 
stronger  mind,  or  for  whom  they  have  an  attachment, to  testify  even  against 
friends  and  kindred. 

There  are  also  those  feelings  of  sympathy  and  pity  for  children  which 
are  inherent  in  most  of  us,  and  which  will  tend,  unless  we  are  very  careful, 
to  cloud  our  judgment.  And  this  danger  is  imminent  whether  the  children 
are  plaintiffs  or  defendants. 

To  assist  physicians  who  have  had  little  or  no  experience  in  medico- 
legal cases  such  as  have  been  referred  to,  is  the  object  of  this  article. 

Naturally,  the  subject  of  how  to  deal  with  children  in  such  cases,  and 
how  to  testify  so  that  we  can  as  physicians  tell  "  the  truth,  the  whole  truth, 
and  nothing  but  the  truth,"  is  to  be  considered  under  three  headings :  1st. 
How  to  examine  children  orally.  2d.  How  to  examine  children  physically. 
3d.  Medical  testimony. 

HOW   TO   EXAMINE   CHILDREN   ORALLY. 

Mr.  Wilkins,  superintendent  of  the  Brooklyn  Society  for  the  Preven- 
tion of  Cruelty  to  Children,  who  has  had  a  large  experience  in  his  line  of 
work,  states  that  "  young  children  of  four,  five,  or  six  years  of  age,  or 
thereabouts,  do  not,  as  a  rule,  seem  to  have  clear  ideas  as  to  right  and 
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wrong,  and,  if  any  one  gains  their  confidence,  such  person  can  do  almost 
anything  with  them."  Older  children,  especially  girls  from  twelve  to 
fifteen  or  sixteen  years  of  age,  are  more  suspicious.  They  do  not  readily 
impart  information  or  answer  questions  if  they  think  that  by  so  doing  they 
criminate  themselves  or  delay  the  execution  of  cherished  plans. 

To  gain  the  confidence  of  all  the  children  we  deal  with  is  of  prime  im- 
portance. But  this  confidence  is  to  be  received  cautiously,  for,  eager  to  do 
what  they  can  for  us,  they  may  too  readily  agree  or  disagree  with  lines  of 
inquiry  as  their  impulses  tell  them  they  can  best  please  us.  Unless  we  are 
careful,  they  will  lead  us  astray :  we  arrive  at  conclusions  which  will  not 
bear  cross-examination,  in  court,  by  the  opposite  side,  and  the  children 
imperceptibly  drift  into  erroneous  statements.  To  gain  the  confidence  of 
a  child,  be  first  the  child's  friend,  then  you  cau  assume  the  position  of 
doctor  and  examiner.  Among  the  lower  classes  threats  and  corporal  pun- 
ishments are  common,  and  little  children  are  often  threatened  with  the  visits 
of  the  doctor  as  a  bugaboo.  To  appear  to  such  children  iu  the  r6le  of  a 
doctor  is  therefore  to  inspire  fear ;  and  yet  you  must  win  their  confidence. 
To  obtain  it,  it  may  be  necessary  to  see  them  on  several  different  occasions. 
And  though  a  stick  of  candy  or  something  to  eat  may  suggest  itself  to  you 
to  open  the  way,  for  a  number  of  reasons,  interesting  the  child  in  a  doll, 
in  a  picture-book,  or  in  its  recital  of  events  or  description  of  things  dear 
to  its  heart,  will  prove  a  better  way.  Some  physicians,  I  am  sure,  never 
obtain  a  reliable  history  of  a  case  from  a  child,  because  they  are  too  digni- 
fied or  in  too  great  a  hurry,  or  attach  too  little  importance  to  becoming  the 
child's  friend. 

To  rely  entirely  or  for  the  most  part  upon  the  testimony  of  deeply- 
interested,  prejudiced,  or  angry  friends  of  the  child  is  certainly  unwise. 
In  fact,  it  is  best  to  question  the  child  and  its  friends  apart  from  each  other, 
as  is  done  in  the  grand-jury  room.  The  mere  presence  of  a  guardian  will 
sometimes  cause  a  young  child  unwittingly  to  prevaricate.  A  frown,  a 
nod,  a  shake  of  the  head  or  a  finger,  from  such  a  source,  will  have  much 
weight  in  fashioning  the  child's  testimony.  The  statements  of  parents, 
especially,  in  regard  to  their  children  are  to  be  cautiously  received.  As  has 
been  said,  "  parents  can  seldom  be  brought  to  see  the  corrupt,  morals  of 
their  own  children ;  therefore  few  corrupt  children  are  either  admonished 
or  punished  by  parents." 

As  children  approach  the  period  of  puberty,  boys  frequently  resort  to 
practices  which  they  consider  manly  or  necessary,  such  as  smoking,  self- 
abuse,  liquor-drinking,  keeping  late  hours,  overeating  at  restaurants,  etc. 
Girls  frequently  become  romancers,  are  carried  away  by  a  manly  form,  a 
pleasing  face,  and  pleasant  manners,  and  so  are  readily  influenced  by  flattery 
and  attentions.  They  are  easily  offended,  imagine  that  they  are  slighted  or 
abused,  and  are  led  into  making  insinuations  or  accusations  for  the  sake  of 
notoriety  or  to  "  get  even"  with  some  one.  They  acquire  a  knowledge,  or 
rather  an  idea,  of  what  intercourse,  conception,  and  child-bearing  are,  and 
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may,  as  boys  do,  acquire  immoral  habits.  From  talks  with  educators  in 
public  and  private  schools,  with  physicians  and  officers  of  societies  having 
the  care  of  children,  and  from  my  own  experience  in  schools  and  charitable 
institutions,  I  must  conclude  that  some  children,  carefully  watched  over  in 
public  and  private  schools  or  in  families,  may  and  do  grow  up  differently 
from  the  boys  and  girls  just  mentioned.  But  the  fact  remains  that  there  is 
an  astonishingly  large  number  of  children,  especially  in  our  cities,  who  know 
or  surmise  more  about  sexual  relations  than  people  at  large  suppose  pos- 
sible. The  examining  physician  must  take  all  these  facts  into  account,  as 
he  tries  to  unravel  the  tangled  history  of  a  case  and  to  ascertain  the  motives 
for  certain  statements, — blackmailing  schemes  or  injuries.  While  it  is  true 
that  in  court  the  physician  testifies  in  the  main  to  what  he  has  seen,  his 
opinions  are  much  sought  after,  and  he  can  give  a  reliable  opinion  only 
after  a  careful  oral  as  well  as  physical  examination. 

In  questioning  children  much  tact  is  necessary.  Pointed  questions  with 
many  children  frequently  produce  answers  not  at  all  appropriate  or  desired. 
If,  for  example,  it  is  asked,  "  Did  so  and  so  hurt  you  ?  did  he  throw  you 
down  ?  did  he  call  you  such  or  such  a  name  ?"  the  child  may  answer  "Yes" 
or  "  No"  when  the  opposite  would  be  the  truthful  answer.  Or  if  the  child 
is  asked,  "  Do  you  have  pain  here  ?"  touching  some  particular  part  of  the 
body,  the  answer  may  be  "  Yes"  when  the  pain,  if  any,  is  elsewhere. 

In  our  experience,  it  is  best  to  let  the  child  give  its  own  story  in  detail, 
if  inclined  to  be  communicative,  and  even  to  follow  up  side  issues  touched 
upon.  If  not  so  inclined,  the  child  may  be  encouraged  to  tell  its  story  in 
its  own  way.  Such  a  story,  so  told,  is  effective  with  a  jury.  Coaching  a 
child  so  as  to  have  it  tell  a  straight  story  upon  the  witness-stand  is  a  risky 
proceeding.  The  very  simplicity  and  sometimes  incongruity  of  expression 
in  a  young  child's  language  serve  to  stamp  it  as  original,  and  have  more 
than  once  tended  to  clear  up  the  uncertain  and  disputed  testimony  of  others. 
The  child  telling  its  own  story  will  be  found  to  be  very  positive  on  a  few 
points,  such  as  the  pain  caused,  the  amount  of  blood  shed,  the  size  of  a 
bruised  spot.     Some  of  the  points  the  examiner  can  ascertain  for  himself. 

Much  value,  of  course,  is  attached  to  the  child's  description  of  sensa- 
tions experienced.  Unless  the  child  has  been  really  injured  or  has  suffered 
pain,  it  is  likely  to  use  the  common  remark,  "  it  hurt."  But  this  is  not  a 
sufficiently  comprehensive  answer  for  a  medical  examiner,  and,  if  persisted 
in,  is  of  itself  suspicious.  A  girl  of  thirteen  years  accused  her  father  of 
incest,  and  repeatedly  said  that  "  it  hurt  her  when  he  did  it."  On  close 
questioning,  she  could  not  say  whether  he  had  really  touched  her  or  not. 
In  answer  to  the  question,  "  Did  he  move  his  body  up  and  down  ?"  she  said, 
"  No,  not  at  all."  The  physical  examination  made  soon  after  by  a  physi- 
cian detected  no  abrasion  nor  any  evidence  of  rape.  In  fact,  there  was  so 
much  sensitiveness  of  the  parts  that  a  gentle  touch  of  the  fingers  caused 
much  discomfort.  The  father  was  exonerated.  If  he  had  really  attempted 
intercourse,  the  girl  would  probably  have  described  more  graphically  the 
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sensation  or  the  pain  than  by  the  words  "  it  hurt."  At  least,  this  is  gener- 
ally the  case.  The  exceptions  are  when  the  children  are  imbeciles  or  idiots, 
or  have  been  drugged,  or  have  hardened  the  skin  and  mucous  membrane  of 
their  privates  by  self-abuse,  or  have  been  accustomed  to  be  used  by  others 
for  various  immoral  purposes.  On  the  other  hand,  sexual  intercourse  or 
the  handling  of  the  privates,  when  normally  sensitive,  may  increase  the 
irritability  of  the  parts  very  rapidly,  so  that  when  the  physician  makes  a 
physical  examination  they  may  be  found  very  red  and  sensitive.  Yet  the 
statement  holds  true  in  regard  to  the  repeated  use  of  such  a  general  expres- 
sion as  "  it  hurt  me." 

Suggestive  questions,  such  as,  "  Are  you  not  sure  that  all  that  you  have 
told  happened  on  Monday  instead  of  Tuesday  ?"  "  Did  he  not  really  say 
such  and  such  things  ?"  are  questions  that,  if  asked  at  all,  should  be  left 
till  after  the  child  has  told  its  own  story  in  its  own  way.  This  form  of 
questioning,  the  lawyers  on  the  opposite  side,  in  a  bland  and  insinuating 
way,  are  apt  to  use  with  children  to  break  down  their  testimony.  The 
medical  examiner  may,  in  like  manner,  do  the  same.  As  the  child  tells  its 
story,  note  discrepancies  and  the  positive  statements,  and,  generally  after 
the  story  is  told,  cautiously  ask  your  pointed  and  suggestive  questions. 
Make  a  written  memorandum  of  the  salient  points  of  the  oral  examination 
and  the  time  at  which  it  was  had,  for  memory  is  liable  to  fail  and  important 
points  to  be  forgotten.  Sometimes  such  a  memorandum  is  useful  to  have 
on  the  witness-stand.  Compare  the  results  of  the  oral  examination  with 
those  of  the  physical  one,  and  upon  the  conclusions  base  the  testimony. 

HOW  TO  EXAMINE   CHILDREN  PHYSICALLY. 

Probably  most  children  dread  a  physical  examination,  in  part  because 
of  an  innate  modesty  and  partly  for  fear  of  being  hurt ;  yet  some  do  not 
seem  to  mind  it,  and  others  appear  to  desire  it.  The  medical  examiner  is 
naturally  influenced,  in  his  views  as  to  the  tendencies  of  the  child,  by  the 
way  in  which  it  acts  a°  he  proceeds  with  his  examination.  But  physicaus 
who  have  examined  a  number  of  prostitutes  have  learned  that  a  certain 
proportion,  on  account  of  an  inherent  modesty,  dread  physical  examinations. 
So  it  is  with  some  children  who  are  conversant  with  and  participants  in  im- 
moral acts.  The  modest  bearing  is  therefore  not  always  an  indication  of 
good  morals.  On  the  other  hand,  neither  is  willingness  on  the  part  of  a 
child  to  submit  to  a  physical  examination  a  proof  of  immodesty  or  im- 
morality, for  there  are  children  who  freely  talk  of  their  ailments,  real  or 
fancied,  and  who  believe  that  a  physician  has  the  right  to  examine  them 
if  he  or  the  parents  think  such  an  examination  necessary.  Such  children 
are  precocious,  mature  early,  and  have  lived  the  most  of  their  lives  among 
adults  who  themselves  are  outspoken  even  upon  private  matters. 

A  physical  examination  of  shrinking,  nervous,  irritable  children  is  un- 
satisfactory unless  preceded  by  a  careful  oral  examination.  Before  exami- 
nation of  the  genitals  with  the  fingers,  speculum,  or  other  instrument,  an 
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inspection  should  be  made  of  the  entire  body  or  of  parts  of  the  body,  as 
the  case  warrants,  noting  accumulations  of  dirt,  blood,  etc.,  bruised  spots 
their  size,  location,  whether  recent  or  not,  whether  associated  with  the  im- 
print of  fingers,  a  cord,  or  any  other  foreign  body.  Stains  upon  the  skin 
or  clothing,  also  swellings,  congested  spots,  and  abrasions  of  the  skin  or 
mucous  membrane,  should  be  examined  by  the  eye  and  magnifying  glass. 
Stains  should  also  be  looked  at  with  the  microscope.  In  the  inspection  of 
the  genitals  the  questions  arise,  are  the  parts  intact  ?  are  they  in  their  proper 
relation  to  one  another?  do  they  appear  as  if  tampered  with  by  thread-  or 
pin-worms,  by  hands  or  other  instruments  ?  and  what  are  the  quantity  and 
general  appearance  of  discharges,  if  any  be  present  ? 

An  open  condition  of  the  vulva,  but  especially  of  the  vagina,  generally 
indicates  repeated  handling  of  the  parts,  by  the  child  or  another,  or  the 
introduction  of  some  foreign  body.  In  our  experience,  in  a  girl  who  has 
not  been  tampered  with,  the  two  sides  of  the  vulva  are  very  nearly  approxi- 
mated even  when  the  legs  are  separated.  An  open  condition  associated  with 
redness,  abrasion,  and  a  discharge  is  very  suggestive  of  rape  or  an  attempt 
at  rape.  Yet  this  condition  is  sometimes  found  in  cases  of  severe  leucor- 
rhcea  or  with  a  gonorrhoea  not  obtained  by  sexual  intercourse.  There  is  a 
popular  opinion  that  examiners  find  upon  young  children  criminally  as- 
saulted evidences  of  severe  laceration.  Such  laceration  is  the  exception. 
Men  generally  criminally  assault  children,  I  believe,  for  self-abuse,  and  so, 
placing  the  penis  between  their  legs  or  the  cheeks  of  the  nates,  may  leave 
no  trace  behind  but  abnormal  redness  and  some  excoriation.  Fortunately, 
in  some  States  of  the  Union  an  entrance  into  the  genitals,  however  slight, 
constitutes  rape.  For  this  reason,  also,  a  grave  responsibility  rests  upon 
the  medical  examiner  as  an  interpreter  of  signs  and  symptoms. 

As  to  the  local  appearances  in  cases  of  suspected  rape,  Vogel  truthfully 
says,  "The  funnel-shaped  condition  and  marked  tumidity  of  the  external 
genitals,  so  urgently  insisted  upon  in  works  on  medical  jurisprudence  as 
symptoms  of  rape  having  been  committed,  can  only  be  of  value  after  fre- 
quent repetitions  of  the  act,  which  make  the  condition  well  marked.  No 
permanent  alteration  of  form,  not  even  any  decided  contusion  or  tumefac- 
tion, can  ever  originate  from  the  simple  contact  of  the  glans  penis  with  the 
hymen." 

A  physical  examination  should  be  made  as  soon  as  possible  after  the  sup- 
posed injury  is  inflicted,  for  the  recuperative  power  of  children  is  generally 
so  rapid  that  proofs  of  local  injury  may  disappear  even  within  twenty-four 
or  forty-eight  hours  after  its  occurrence.  One  physician,  therefore,  exam- 
ining a  child  soon  after  it  is  injured,  may  find  what  another  examiner, 
later  on,  does  not  find. 

No'one  adverse  physical  condition,  if  found,  is  sufficient  to  form  a  judgment 
upon. — Spermatazoa  upon  the  genitals  of  a  girl  do  not  of  themselves  posi- 
tively prove  to  an  expert  medical  examiner  that  rape  has  been  attempted  or 
committed,  for  his  knowledge  of  depraved  human  nature  is  such  that  he 


440  MEDICO-LEGAL   TESTIMONY. 

knows  that  some  fiend,  man  or  woman,  may  have  placed  semen  there  to 
cast  suspicion  on  some  particular  person.  "Works  on  medical  jurisprudence 
relate  acts  which  are  equally  bad.  Not  only  must  the  examiner  compare 
the  results  of  his  oral  examination  with  those  of  his  physical  one,  but  he 
must  ever  bear  in  mind  the  injuries  that  children  may  do  to  themselves 
either  for  their  own  gratification  or  to  cast  reproach  upon  others.  The 
records  of  societies  for  the  prevention  of  cruelty  to  children  present  num- 
bers of  such  cases. 

After  the  examiner  has  inspected  the  parts  said  to  be  injured,  he  should 
make  a  careful  manual  examination,  and  use  with  caution  a  speculum  or 
such  other  instrument  as  may  be  deemed  necessary,  and  at  times  the  micro- 
scope for  the  detection  of  spermatozoa,  etc.  If  he  is  not  cautious,  he  may 
readily  produce  congestions,  if  not  abrasions.  If  he  cannot  show  in  court 
that  he  was  cautious,  any  evidence  of  injury  found  by  an  examiner  on  the 
opposite  side  of  the  case  may  be  ascribed  to  the  first  examiner's  rough 
handling.  It  is  important  to  note  whether  the  sensitiveness  of  a  part 
touched  is  really  as  great  as  the  child  says  it  is  or  believes  it  is.  One  must 
discount  much  of  the  extravagant  language  used  by  many  children,  as,  for 
example,  "  It  hurts  awful,"  "  Oh,  it's  dreadful !"  "  Why,  it's  terrible  !"  etc., 
when  the  truth  is  that  the  pain  or  sensitiveness  is  slight,  and  would  not 
be  noticed  by  some  children.  Calling  off  the  attention  of  the  child  to  some 
article  in  the  room,  or  interesting  it  in  conversation,  the  physician  may 
meantime  touch  a  supposed  sensitive  spot  and  find  its  real  condition. 
Cocaine  is  sometimes  of  great  assistance  in  manual  or  instrumental  exami- 
nation. 

Condition  of  the  Genitals  in  Girls. — Five  signs  of  virginity  are  ordi- 
narily given  by  authorities, — viz. :  1.  An  intact  hymen,  crescentic,  circular, 
or  vertical  in  shape.  2.  An  absence  of  the  carunculse  myrtiformes,  the 
remains  of  a  broken  hymen.  Not  infrequently  warts  and  vegetations  are 
mistaken  for  them.  3.  Entire  fourchette,  fossa  naviculars,  and  posterior 
commissure.  4.  A  narrow  and  somewhat  rugose  vagina.  5.  Integrity  of 
the  perineum.  In  times  past,  the  greatest  value  has  been  attached  to  the 
absence,  presence,  or  general  condition  of  the  hymen  and  carunculse.  But 
it  is  well  known  in  these  days  that  the  presence  of  a  hymen  is  not  proof  of 
virginity,  nor  its  absence  a  proof  that  there  has  been  sexual  intercourse ;  for 
the  hymen  may  be  congenitally  absent,  or  have  been  ruptured  by  handling, 
by  clots  of  blood  at  menstrual  epochs,  or  by  the  forced  introduction  of  any 
one  of  various  foreign  bodies,  or  it  may  be  so  flexible  and  tough  that  inter- 
course can  be  effected  without  rupturing  it.  Laceration  of  the  nymphas, 
fourchette,  or  perineum  can  in  general  be  effected  only  by  violent  contact. 
The  hymen  as  an  element  in  diagnosis  has  been  overrated,  because  it  has 
been  supposed  that  it  was  fragile  and  would  easily  tear  when  connection 
was  attempted.  But  the  hymen  differs  in  different  individuals  as  to  its 
strength  and  location.  In  very  young  children  it  is  frequently  musculo- 
membranous  and  depressed  into  the  lumen  of  the  vagina.     As  the  child 
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grows  older  it  is,  as  a  rule,  more  nearly  od  a  level  with  the  opening  of 
the  vagina  and  is  thinner  and  more  strictly  membranous.  In  a  record 
by  the  writer1  of  twenty-one  cases  of  assault  and  rape  the  hymen  was 
plainly  perceptible  in  eleven  children.  In  three  instances  it  was  very  plia- 
ble, in  one  its  free  border  was  thick,  and  in  all  the  septum  was  strong. 
In  six  cases  it  was  hard  to  decide  whether  there  was  a  hymen.  In  four 
cases  it  was  absent.  Some  writers  contend  that  it  is  never  absent, — that 
it  is  merely  not  seen.  In  this  connection  the  following  letter  from  Dr.  A. 
Jacobi  is  of  value  : 

"  There  are  good  authors  who  hold  that  the  absence  of  the  hymen  is 
not  proven,  but  I  have  met  with  such  absence,  and  agree  perfectly  with 
Prof.  Hennig,  who  makes  the  statement  that  it  occurs. 

"  But  you  know  that  sometimes,  indeed  often,  its  shape  is  by  no  means 
the  funnel-  or  teat-like  formation  usually  found  in  infants.  Its  develop- 
ment may  be  quite  irregular,  and  sometimes  in  cases  of  vaginal  catarrh, 
which  is  so  very  frequent  in  infants  and  children  from  a  large  number  of 
causes,  the  hymen  appears  to  exist  only  as  a  few  prominences,  which  resemble 
granulations  more  than  a  normal  organ.  Rape  may  have  been  committed 
against  an  infant  though  the  hymen  be  intact.  At  that  early  age  the  hymen 
is  involved  more  interiorly  than  at  an  advanced  age.  But  rape  which 
sufficed  to  rupture  the  hymen  in  an  infant  must  have  been  committed  with 
so  much  violence  as  to  result  in  very  serious  lacerations  of  perineum  and 
vagina.  (But  laceration  of  hymen  and  absence  of  hymen  are  two  different 
things  altogether.)  An  absence  of  hymen,  one  day  after  the  alleged  out- 
rage, with  a  slight  swelling  and  vaginal  catarrh  and  tumefaction  of  the 
labia,  does  not  prove  violence  at  all.  It  simply  proves  vaginal  catarrh 
and  consecutive  swelling.  The  cases  of  that  kind  (that  is,  without  absence 
of  hymen)  I  have  seen  by  the  hundred,  and  you  recall  a  great  many 
yourself." 

As  has  been  already  remarked,  severe  lacerations  of  the  genitals  are 
infrequently  seen.  Abrasions,  congestions,  swelling,  and  discharges  are 
what  may  in  the  majority  of  cases  be  expected.  If  an  abrasion  be  present, 
its  location  as  to  the  median  line  of  the  body  will  give  an  idea  of  what  posi- 
tion the  assaulter  was  in  when  the  attempt  at  connection  was  made.  It  is 
sometimes  maintained  that  a  man  could  not  commit  rape  upon  a  child ;  but 
the  fact  is  that  the  size  of  a  man  does  not  necessarily  determine  the  size  of 
his  instrument,  and  we  not  infrequently  meet  with  men  of  good  size  who  pos- 
sess small  instruments,  hardly  above  the  average  of  those  of  good-sized  boys. 
"  In  a  medico-legal  point  of  view,"  says  Woodman  and  Tidy's  "  Forensic 
Medicine  and  Toxicology,"  "  such  a  defence  as  the  size  of  the  penis  is  worth- 
less, because,  although  the  disproportion  may  prevent  complete  or  perfect 
intercourse,  it  does  not  prevent  the  attempt,  which  is  now  justly  held  to  be 
the  essence  of  crime."     According  to  Wharton  and  Stille's  "  Medical  Juris- 
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prudence  "  while  "  a  full  and  complete  connection  of  an  adult  male  with  a 
child  of  twelve  years  is  manifestly  impossible,  repeated  efforts  will  produce 
such  a  dilatation  of  the  parts  as  to  render  it  finally  practicable." 

The  Presence  of  Spermatozoa. — As  far  as  I  have  been  able  to  ascertain, 
in  most  cases  of  rape  upon  children  semen  is  either  not  emitted,  or,  if  it  is, 
it  is  thrown  upon  the  thighs  and  outside  of  the  vulva,  and  has  been  ordi- 
narily washed  away  before  the  examination.  In  the  two  or  three  instances 
where  I  suspected  emission  into  the  vagina,  a  microscopical  examination  of 
the  fluid  found  in  the  vulva  and  vagina  revealed  nothing  of  moment. 
Probably  a  microscopical  examination  should  always  be  made  in  cases  of 
suspected  rape,  for  spermatozoa  might  be  found  when  we  should  least  expect 
to  find  them.  As  to  the  examination  of  seminal  stains  upon  cloth,  I  quote 
from  a  paper  by  Dr.  F.  M.  Hamlin,  of  Auburn,  New  York,  read  before 
the  American  Society  of  Microscopists,  at  Chicago,  in  1883  : 

"  Having  occasion,  last  January,  to  examine  some  seminal  stains  on 
cloth,  I  sought  to  avail  myself  of  the  experience  of  others.  I  found  that 
all  writers  on  medical  jurisprudence  and  microscopy,  including  such  names 
as  those  of  Taylor,  Beck,  Beale,  and  Frey,  to  whom  I  had  ready  access,  adopt 
and  recommend  the  method  of  Dr.  Koblanck,  of  Berlin,  published  in  1853. 

"It  is,  briefly,  as  follows.  Cut  out  the  portion  of  cloth  suspected. 
Place  it  in  a  watch-glass  with  a  few  drops  of  distilled  water,  let  it  soak 
for  a  few  minutes  (variously  stated  from  two  to  ten),  stir  it  about  with  a 
glass  rod,  and  then  squeeze  out  the  water  with  the  fingers.  This  squeezing 
may  be  done  directly  upon  the  slide  or  into  the  watch-glass,  whence  a 
portion  may  be  taken  up  by  a  pipette  and  transferred  to  a  slide. 

"  Following  this  plan  with  a  piece  of  cloth  known  to  be  stained  with 
semen,  I  obtained  such  poor  results  that  I  resolved  to  try  some  other  method. 
Remembering  how  transparent  a  fine  linen  fabric  appeared  on  a  certain 
occasion  when  I  was  studying  its  fibre,  I  resolved  to  subject  a  portion  of  the 
cloth  itself  at  once  to  the  microscope.  Taking  a  small  piece  of  the  linen 
and  placing  it  upon  a  drop  of  water  on  a  slide,  I  let  it  soak  for  a  while,  then 
put  on  a  cover-glass  and  proceeded  to  examine  it.  Almost  immediately  I 
discovered  a  number  of  spermatozoa  clinging  to  the  fibres  of  the  linen  or 
lying  in  masses  in  the  meshes.  Encouraged  by  this  success,  I  experimented 
with  fabrics  other  than  linen.  In  light-colored  silk  the  spermatozoa  were 
detected  quite  as  easily  as  in  linen.  A  firm  piece  of  cotton  sheeting  proved 
refractory  till  I  thought  to  unravel  or  fray  out  the  ends,  when  I  readily 
found  the  zoosperms  adherent  to  the  detached  fibres. 

"  Having  experimented  with  the  fabrics  commonly  used  for  undergar- 
ments, I  turned  my  attention  to  colored  woollen  goods.  These  were  not,  of 
course,  sufficiently  transparent  to  render  the  above  plan  practicable :  so  with 
a  keen  scalpel  I  shaved  off  a  portion  of  the  stained  surface,  which  fell  in 
a  fine  dust  upon  the  slide.  This  was  moistened,  and,  after  soaking  awhile, 
was  examined.  The  spermatozoa  were  found  even  more  readily  than  in 
the  other  experiments.  ... 
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"  I  therefore  recommend  the  following  procedures  : 

"1.  If  the  stain  to  be  examined  is  upon  any  thin  cotton,  linen,  silk,  or 
woollen  fabric,  cut  out  a  piece  about  one-eighth  inch  square,  lay  it  upon  a 
slide  previously  moistened  with  a  drop  of  water,  and  let  it  soak  for  half  an 
hour  or  so,  renewing  the  water  from  time  to  time  as  it  evaporates.  Then 
with  a  pair  of  needles  unravel  or  fray  out  the  threads  at  the  corners,  put  on 
the  glass  cover,  press  it  down  firmly,  and  submit  to  the  microscope. 

"  2.  If  the  fabric  is  of  such  a  thickness  or  nature  that  it  cannot  be 
examined  as  above,  fold  it  through  the  centre  of  the  stain,  and  with  a 
sharp  knife  shave  off  the  projecting  edge  thus  made,  catching  upon  a  slide 
moistened  with  water  the  particles  removed.  After  soaking  a  few  minutes, 
— say  five  to  ten, — the  powdery  mass  will  sink  down  through  the  water 
and  rest  upon  the  slide.  The  cover-glass  may  now  be  put  on,  and  the 
preparation  examined. 

"  The  latter  plan  serves  as  well  for  hairs,  but  great  caution  must  be 
observed  in  cutting  them,  lest  the  portions  bearing  the  suspected  deposit  fly 
away  and  are  lost. 

"  Whichever  plan  be  appropriate,  it  is  best  first  to  moisten  the  slide 
with  a  drop  of  water.  In  the  former  case,  by  laying  the  cloth  upon  the 
water  we  get  rid  most  easily  of  the  air-bubbles,  and  in  the  latter  the  water 
preserves  the  powdery  portions  cut  off  from  being  lost,  and  they  are  not 
rolled  to  one  side,  as  when  the  drop  of  water  is  subsequently  applied. 

"  Should  it  be  desired  to  preserve  any  of  these  preparations  for  produc- 
tion and  examination  in  court,  I  have  found  that  to  hold  down  the  cover- 
glass  with  a  spring-clip,  and  run  around  it  a  circle  of  liquid  marine  glue, 
serves  at  least  a  temporary  purpose. 

"  A  piece  of  stained  muslin  lay  nearly  two  months  without  protection 
upon  my  working-table.  I  then  mounted  a  portion  of  it  in  water,  as  above 
described.  It  now,  at  the  end  of  five  months,  shows  the  spermatozoa  as 
well  as  ever.  For  permanent  mounting  I  should  suppose  the  addition  of 
carbolic  acid,  chloral  hydrate,  or  some  such  preservative  would  be  of  service. 
I  have  not  found  it  necessary  to  use  any  dye  or  any  solvent  except  water. 
A  power  of  three  hundred  diameters  is  amply  sufficient  for  these  exami- 
nations. 

"  Concerning  the  durability  of  spermatozoa,  Ritter  asserts  that  he  has 
discovered  them  after  a  period  of  four  years.  To  show  how,  when  dried, 
they  will  bear  rough  handling,  I  may  add  that  I  rolled  and  twisted  between 
my  fingers  a  stained  piece  of  muslin  till  it  was  in  the  form  of  a  string, 
unrolled  and  twisted  it  over  again  two  or  three  times,  using  much  force, 
and  was  yet  able  by  my  method  to  discover  spermatozoa  without  much 
difficulty. 

"  I  claim  for  my  plan  extreme  simplicity,  ease  of  execution,  and  the 
greatest  degree  of  certainty,  for  piece  after  piece  of  the  stained  fabric  can 
be  put  to  the  test,  with  the  assurance  that  nothing  in  the  process  destroys 
the  spermatozoa,  and  that  they  may  be  found  if  present." 
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The  Distinction  between  Leucorrhoea  and  Gonorrhoea. — Vaginal  catarrh 
is  so  common,  as  the  result  either  of  a  scrofulous  diathesis,  of  the  irrita- 
tion of  worms,  or  of  the  presence  of  dirt  and  filth,  especially  among  the 
very  poor  that  we  can  safely  assume  that  most  cases  of  running  at  the 
privates  that  present  themselves  to  us  are  cases  of  leucorrhoea,  unless  we  find 
that  the  alleged  assailant  has  or  has  had  gonorrhoea,  and  that  the  discharge 
does  not  readily  succumb  to  treatment,  but  grows  more  profuse,  or  at  least 
that  the  inflammation  associated  with  it  shows  a  tendency  to  extend  in- 
ward. I  do  not  know  that  there  is  any  evidence  of  a  diagnostic  differ- 
ence in  the  character  of  the  discharge,  either  as  seen  by  the  unassisted  eye 
or  as  viewed  through  a  microscope.  A  severe  benign  inflammation,  especi- 
ally if  the  parts  are  not  kept  clean,  may  cause  ulceration,  and  blood  will 
mingle  with  the  mucus  and  pus,  as  it  sometimes  does  in  gonorrhoea. 

Says  Dr.  Alexander  Russell  Simpson,  in  Quain's  "  Dictionary  of  Medi- 
cine," "Unless  a  clear  history  of  infection  can  be  obtained,  it  is  almost 
impossible  to  establish  a  distinction  between  a  gonorrhoeal  disease  and  the 
simpler  catarrhal  leucorrhoea.  In  the  former  there  is  a  notable  tendency 
to  spread  to  contiguous  surfaces.  In  children  suffering  from  the  infectious 
discharge,  traces  of  the  injuries  that  are  usually  inflicted  at  the  period  of 
infection  should  be  sought  for." 

Berkeley  Hill  writes,  "  The  distinction  between  vaginitis  from  contagion 
and  vaginitis  from  non-specific  irritation  is  always  difficult,  and  sometimes 
impossible,  being  mainly  determined  by  collateral  evidence.  It  generally 
has  a  contagious  origin  if  there  is  pus  in  the  urethra." 

MEDICAL   TESTIMONY. 

The  medical  witness  is  ordinarily  called  upon  to  testify  before  a  grand 
jury,  in  a  police  court,  where  there  is  sometimes  a  jury  and  sometimes  not, 
or  in  one  of  the  higher  courts,  where  there  is  always  a  jury.  In  some  cases 
he  may  have  to  testify  in  all  three  of  the  places.  And  in  these  days,  when 
"  interviewing"  is  a  salient  feature  in  the  management  of  many  newspapers, 
he  may  be  called  upon  to  give  his  opinions  to  the  press.  If  after  careful 
consideration  he  believes  that  it  is  wise  so  to  do,  he  should  write  out  what 
he  has  to  say,  or  see  that  the  interviewer  writes  exactly  what  he  wants  said. 
It  is  sometimes  best  to  keep  a  copy  of  testimony  so  given.  Otherwise  the 
editor  cutting  down  or  rearranging  "copy"  handed  in,  or  the  reporter 
writing  alone  from  memory,  may  change  the  drift  of  an  interview. 

In  the  grand-jury  room  the  witness  has  but  to  tell  what  he  knows, 
what  he  has  found,  and  to  answer  such  questions  as  may  be  put  to  him  by 
the  prosecuting  or  district  attorney  and  any  juryman,  in  as  simple,  plain, 
untechnical  language  as  he  can  command.  There  is  no  necessity  for  his 
being  disturbed  in  mind,  as  he  will  not  be  contradicted,  and  there  is  no 
opposing  lawyer  to  attempt  to  muddle  him  with  hypothetical  and  intricate 
questions.  But  it  is  necessary  that  he  should  have  clearly  in  his  mind 
dates  of  examination,  exactly  what  he  found,  and  how  he  arrived  at  his 
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conclusions.  His  note-book  should  be  in  his  pocket,  that  it  may  be  pro- 
duced in  case  an  entry  is  called  for.  Plain,  untechnical  language  is  neces- 
sary, as  the  average  grand  jury  is  composed  largely  of  plain  men,  with 
only  a  fair  knowledge  of  science  and  rhetoric.  Besides,  there  is  no  time 
for  rhetorical  or  scientific  display. 

In  the  courts  the  witness  must  remember  what  he  testified  to  before  the 
grand  jury.  Discrepancies  in  statements  are  injurious  alike  to  the  reputa- 
tion of  the  witness  and  to  the  cause  of  justice.  In  both  the  police  and  the 
higher  courts  the  witness  must  expect  occasionally  to  have  to  contend  with 
lawyers  who  care  nothing  for  his  reputation  as  long  as  they  think  they  see 
their  way  clear,  by  sarcasm,  belittlement,  plausible  but  specious  questions, 
etc.,  to  gain  their  end, — the  success  of  their  side.  For  this  reason  among 
others,  and  because  an  astute  lawyer  will — for  the  time  being,  at  least — 
closely  study  the  medical  issues  in  the  case,  the  medical  witness  should 
have  his  testimony  well  digested  and  be  prepared  to  present  it  calmly, 
readily,  plainly,  and  logically.  It  is  pitiful,  in  a  crowded  court-room, 
before  an  intelligent  jury,  a  number  of  lawyers,  some  of  them  learned,  and 
the  judge  or  judges  on  the  bench,  to  see  an  educated  physician  of  good 
repute  stumble  and  make  such  involved  statements,  so  full  of  technical 
terms,  that  they  either  are  not  understood  or  are  laughed  at.  Too  frequently 
are  such  sights  witnessed.  A  tricky,  ungentlemanly  lawyer,  seeing  his 
opportunity,  harasses  the  physician  with  long  hypothetical  questions,  which 
he  does  not  readily  grasp,  and  which  he  answers  almost  at  hap-hazard, 
because  he  is  disgusted  or  is  anxious  to  get  through ;  or  questions  are  put 
to  him  in  such  a  way  that  if  he  answers  them  he  is  obliged  simply  to  say 
"  Yes"  or  "  No,"  while  by  so  answering  he  feels  that  he  is  not  doing  as 
his  conscience  tells  him  he  should,  but  only  as  he  thinks  the  law  compels 
him  to.  The  rights  of  the  witness  should  be,  and  generally  are,  protected 
by  the  presiding  judge;  but  witnesses  seldom  know  that  they  have  the 
right  to  appeal  to  the  judge  as  to  whether  they  shall  answer  such  and  such 
questions  in  the  way  in  which  some  lawyers  insist  they  shall  be  answered. 
In  many  courts  much  latitude  is  allowed  as  to  the  forms  of  questions,  and 
some  lawyers  have  come  therefore  to  believe  that  a  witness  must  always 
answer  as  the  lawyer  intends  that  he  shall.  The  truth  is  that,  if  a  question 
cannot  be  truthfully  answered  "  Yes"  or  "  No,"  it  need  not  be  answered, 
though  the  lawyer  insists  that  it  shall  be.  But  it  should  be  so  answered 
if  it  can  be  done  truthfully. 

Again,  the  witness  must  remember  that  there  is  generally  ample  time 
for  calm,  deliberate  answers,  and  that  he  has  the  right  to  insist  that  ques- 
tions shall  be  repeated  or  put  in  such  form  that  he  can  understand  them. 
Straightforward,  honest,  well-digested  testimony  with  no  attempt  at  display 
has  the  most  weight.  Woe  to  the  man  who  attempts  a  line  of  testimony 
for  display  or  mere  notoriety  !  Expert  testimony  should  be  given  only  by 
experts, — i.e.,  persons  who  have  qualified  themselves  by  special  study  and 
long  experience  in  specified  departments  of  medical  knowledge  and  work. 
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Special  study  does  not  make  a  specialist  or  an  expert.  An  honest,  well- 
grounded  opinion  from  a  general  practitioner  is  sometimes  of  more  avail 
than  the  opinion  of  some  would-be  experts.  Declaring  one's  self  an  expert 
brings  with  the  declaration  an  increased  responsibility,  an  increased  suscep- 
tibility to  censure,  contradiction,  and  entanglements  in  lawsuits. 

With  questions  of  law — legal  name  of  crime,  punishment,  etc. — the 
medical  witness  has  nothing  to  do.  It  is  for  him  only  to  tell  the  truth 
about  the  case  as  he  understands  it  from  a  medical  stand-point,  to  have 
carefully  studied  his  case,  to  have  made  his  notes  and  brought  them  to  court 
to  testify  unostentatiously  and  quietly,  to  give  mere  opinions  guardedly,  and 
to  remember  his  rights  as  a  witness  and  his  responsibility  as  a  member  of 
an  honorable  profession. 


PART  IV. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 


GENERAL  INTRODUCTION  TO  THE  DIAGNOSIS 
OF  DISEASES  OF  THE  NERVOUS  SYSTEM. 

By  ALLAN  McLANE   HAMILTON,  M.D. 


In  our  examination  of  children  we  are  beset  with  certain  difficulties 
which  make  the  matter  a  much  more  difficult  one  than  in  the  adult  patient, 
for,  with  the  very  young  especially,  we  are  obliged  to  rely  mainly  upon 
objective  symptoms,  and  are  placed  in  the  position,  to  some  extent,  of  the 
veterinarian,  who  is  forced  to  depend  chiefly  upon  his  own  powers  of 
observation. 

In  the  undeveloped  human  being  it  is  of  absolute  importance  to  take 
into  account  the  value  of  expression,  and  realize  just  how  much  weight  to 
attach  to  the  child's  powers  of  perception,  comparison,  and  judgment,  to  its 
capacity  for  description,  and  to  the  state  of  its  emotions  and  their  con- 
nection with  disturbed  sensibility.  Young  children,  like  all  other  young 
animals,  are  largely  emotional.  In  the  estimation  of  sensory  disturbances, 
particularly  those  of  a  hypersesthetic  nature,  there  is  always  great  danger 
of  exaggeration  upon  the  part  of  the  patient,  and  our  efforts  must  be  in 
the  direction  of  localization  and  consistency  of  manifestation,  rather  than  of 
degree ;  and  for  the  appreciation  of  the  latter  we  are  to  regard  their  general 
effect,  and  bring  to  our  aid  the  average  of  previous  experiences. 

The  diseases  with  dominant  expression  are,  of  course,  objective,  and  are 
usually  conspicuous  enough  whether  the  symptoms  be  convulsions  or  lesser 
hyperkineses,  or  paralyses  with  or  without  contractures.  During  very  early 
life  it  is  often  difficult  to  make  any  diaguosis  whatever  of  conditions  which 
are  to  become  chronic  and  conspicuous  at  a  later  period,  and  it  is  a  fact  with 
which  we  are  impressed  every  day,  that  an  intelligent  history  of  the  devel- 
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opment  of  many  nervous  diseases  of  children  is  not  to  be  obtained  from 
the  parents ;  in  fact,  the  commencement  of  such  maladies  as  pseudo-hyper- 
trophic  paralysis  or  infantile  paralysis  often  cannot  be  determined  accurately, 
if  at  all.  The  education  of  parents  in  regard  to  the  development  of  their 
progeny  is  lamentably  deficient,  and  they  take  little  pains  to  gauge  or  com- 
pare the  development  of  faculties  in  their  own  babies  with  those  of  other 
children,  a  certain  kind  of  cleverness  or  aptness  dwarfing  all  else. 

Where  objective  appearances  are  those  which  alone  guide  the  medical 
man,  much  may  be  learnt  of  inascertainable  subjective  suffering  by  the  posi- 
tion of  the  patient,  by  its  movements,  and  by  the  involuntary  expressions 
which  often  afford  a  clue  to  the  existence  of  painful  disease.  As  examples, 
I  may  speak  of  the  peculiar  retraction  of  the  head  which  is  so  character- 
istic of  cerebro-spinal  meningitis,  or  the  fixation  of  the  body  which  is  an 
almost  constant  accompaniment  of  disease  of  the  spinal  envelopes  or  the 
vertebrae  themselves.  Who  is  not  familiar  with  the  lateral  rolling  of  the 
head  which  is  so  common  in  certain  acute  organic  cerebral  affections  of  early 
childhood  ?  There  are  other  equally  valuable  indications  of  obscure  dis- 
ease the  nature  of  which  cannot  be  easily  ascertained  through  any  subjective 
complaints. 

The  hereditary  nature  of  certain  disturbances  has  come  to  be  well 
recognized,  so  that  family  forms  have  been  described  by  various  observers, 
and  in  diagnosis  the  value  of  such  an  origin  will  be  apparent.  There  are 
three  forms  of  disease  which  are  conspicuous  in  this  connection.  One  of 
them  is  pseudo-hypertrophic  paralysis,  and  in  many  instances  there  are  at 
least  two  if  not  more  cases  in  the  same  family,  the  female  side  being  that  on 
which  the  disease  has  been  transmitted.  This  is  Bramwell's  experience, 
and  that,  I  think,  of  other  writers.  In  hereditary  locomotor  ataxia  this 
influence,  though  rarer,  is  decidedly  more  conspicuous.  Carre  reports  in 
one  family  that  there  were  eighteen  cases  of  the  disease  in  three  genera- 
tions. In  this  connection  we  should  never  lose  sight  of  the  existence  of 
syphilis,  tuberculosis,  and  cancer  in  the  family  history,  and  their  bearing 
upon  diagnosis. 

CRANIAL   PECULIARITIES. 

There  are  many  peculiarities  in  the  appearance  of  the  head  presented  by 
young  children  who  may  later  develop  evidences  of  cerebral  disease ;  and 
at  a  subsequent  period,  when  they  are  expected  to  perform  certain  ordinary 
actions  common  to  children  in  general,  there  will  be  found  a  loss  of  func- 
tion, or,  more  exactly  speaking,  a  non-development  of  function,  which  sug- 
gests some  corresponding  abnormality  in  the  formation  or  growth  of  the 
brain.  The  external  cranial  conformation  of  such  children  is  generally 
striking :  there  is  a  decided  disproportion  between  the  size  of  the  head  and 
that  of  the  body.  Sometimes,  as  the  result  of  ventricular  effusion,  or  an 
excessive  peri-encephalic  collection  of  fluid,  we  find  a  hydrocephalic  en- 
largement, with  pulsating  or  depressed  fontanels ;  or,  as  an  indication  of 
various  cerebral  structural  defects  or  deposits,  there  may  result  asymmet- 
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rical  deformities.  These  latter,  however,  as  a  rule,  are  indicative  of  some 
inherited  neurotic  influence.  Or  a  cranial  asymmetry  may  correspond  with 
the  lesion  in  cases  of  hemiplegia  spastica  infantilis. 

Certain  young  children,  whose  only  defect  seems  to  be  a  psychical  one, 
present  a  peculiar  flatness  of  the  face,  with  patulous  and  prominent  lips, 
large  mouths,  and  small  and  widely-separated  eyes,  with  irregular  and  un- 
usual development  of  teeth.  These  subjects  are  often  marasmic,  weak,  or 
rachitic,  and  ordinarily  lie  with  limbs  flexed,  developing  an  amount  of  in- 
telligence which  is  shown  only  iu  the  simplest  acts  which  concern  their 
appetites.  "They  look  listlessly  out  upon  a  blank  world"  (Down).  In 
these  it  is  not  unusual  to  find  some  associated  congenital  defects,  such  as 
supplementary  toes  or  fingers,  webbing,  or  nsevi.  Such  children  are  irri- 
table, or  else  abnormally  good-natured,  sleeping  most  of  the  time,  or  at 
times  they  perform  automatic  movements  of  a  rhythmical  variety.  It  is 
advisable  to  take  very  accurate  measurements,  with  lead  wire,  of  the  forma- 
tion of  the  head  and  the  size  of  the  body. 

SE3TSORY  DISTURBANCES. 

Point's  of  Determination. — Tactile,  analgesic,  ansesthetic,  hypersesthetic, 
paresthetic,  disorderly,  or  subjective  delayed  perceptions ;  sensibility  to 
heat  and  cold  (determined  by  test-tubes  filled  with  water  at  different  tem- 
peratures). Location  ;  in  departures  from  normal  integrity ;  appreciation 
of  exerted  power  and  its  adjustment  (muscular  sensibility) ;  appreciation 
of  weights  by  means  of  the  barsesthesiometer,  the  notched  wheel,  paper  and 
metallic  balls,  etc.  The  posture  of  limbs,  as  in  tabes  ;  inharmonious  rela- 
tion between  visual  impressions  and  certain  muscular  actions ;  Duchenne's 
test,  excessive  innervation  and  over-supply  of  force  for  accomplishment  of 
required  act.  Existence  of  delusions  or  hallucinations ;  moral  changes ; 
violence  ;  destructive  tendencies  ;  periodicity  ;  depression  ;  exaltation  ;  one- 
sided peculiarities;  ecstasy;  stupor;  apathy;  sexual  perversion;  morbid 
appetite.  Ophthalmoscopic  examination ;  light  tests ;  tuning-fork  and  watch 
tests ;  tests  for  anosmia. 

Pain. — The  greatest  difficulty  that  we  have  to  encounter  in  children  is 
the  estimation  of  pain,  for  not  only  are  they  apt  to  exaggerate,  but  they 
are  unable  to  locate  or  describe  their  discomfort  in  a  way  that  is  at  all  satis- 
factory or  convincing.  West  and  other  writers  have  expressed  themselves 
very  forcibly  with  regard  to  the  significance  of  pain  in  the  very  young. 

"  In  grown  persons,"  says  West,  "  there  is  a  large  class  of  ailments  which 
consist  of  simple  paiu ;  they  call  the  disorder  neuralgia, — nerve-pain, — and 
mean  thereby  that  such  pain  is  independent  of  local  disease :  it  is  produced 
by  the  influence  of  malaria,  it  follows  on  loss  of  blood,  or  is  associated 
with  various  altered  states  of  the  circulating  fluid,  or  in  other  cases  it  is 
impossible  to  determine  the  exact  cause  to  which  it  is  due.  Difficulties  of 
its  cure  render  it  one  of  the  opprobria  of  medicine,  but  it  does  not  tend  in 
any  way  to  shorten  life,  and  our  patients  at  last  find  a  sort  of  dreary  satis- 
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faction  in  the  knowledge  that  the  malady  which  renders  existence  so  hitter 
is  yet  only  neuralgia.  In  infancy  and  childhood,  however,  pain  referred  to 
any  part  signifies,  almost  without  exception,  that  disease  of  some  sort  or 
other  is  going  on  there  or  near  at  hand.  The  tears  so  profusely  shed  do 
not  prove  that  pain  is  the  lot  of  the  infant  more  than  the  grown  person ; 
but  at  one  time  cries  are  the  only,  as  they  long  continue  the  most  expressive, 
language.  Hunger,  sleeplessness,  fatigue,  discomfort  of  any  sort,  is  ex- 
pressed by  cries ;  while  the  character  of  the  cry  goes  far  towards  helping 
us  to  determine  the  nature  of  the  suffering.  But  I  have  never  in  infancy 
known  any  instances  of  pain — severe,  obstinate,  recurrent — for  which, 
sooner  or  later,  a  distinct  local  cause  was  not  found ;  and  even  in  later 
childhood  the  rarity  of  real  neuralgia  is  extreme."  The  cry  of  the  child 
who  suffers  from  pain  due  to  organic  cerebral  disease  is  short  and  piercing. 

In  the  determination  of  sensory  disturbances  much  care  must  be  shown 
in  the  exhibition  of  tests,  for  it  is  impossible  to  gain  from  most  children 
anything  more  than  a  guess  when  the  sesthesiometer  is  applied  in  the  man- 
ner directed  by  text-books  generally.  It  is  much  better  to  employ  what  I 
may  call  the  direction  test,  which  implies  the  existence  not  only  of  tactile 
sensibility,  but  also  of  a  more  complex  cerebral  appreciation  of  direction 
and  distance.  After  the  patient's  eyes  are  blindfolded  and  his  fears  are 
quieted,  the  finger  of  the  observer  may  be  passed  upward  or  downward 
or  transversely  in  different  situations,  the  patient  being  required  to  describe 
the  direction  of  the  passage  of  the  finger  and  the  side  of  the  body  upon 
which  contact  has  been  made.  It  should  be  determined  first  whether 
capacity  exists  for  perceiving  impressions  at  all,  the  location,  the  sensibility 
to  temperature,  or  to  painful  irritation,  or  to  weight. 

Pain  referred  to  the  head,  and  lasting  any  time,  may  be  looked  upon  as 
a  serious  indication  of  organic  disease  of  the  brain,'  and  Marshall  Hall  and 
many  of  the  careful  writers  of  the  early  part  of  this  century  have  shown 
how  important  it  is  to  recognize  the  existence  of  such  pain,  accompanied 
by  frequent  and  causeless  vomiting,  as  a  pathognomonic  symptom  of  tuber- 
cular meningitis.  But,  in  fact,  this  symptom  connected  with  delirium  and 
coma  is  an  indication  of  many  of  the  coarse  cerebral  diseases  of  infancy. 

Neuralgic  pain  is  rare  in  infancy,  or  at  least  until  after  the  sixth  year, 
when  headaches  of  a  migrainous  type  are  found  commonly  among  over- 
worked school-children,  or  as  a  sequel  to  some  malarial  or  typhoidal  fever. 
Trigeminal  neuralgia  is  more  common  in  girls,  and  is  often  associated  with 
eczema.  It  is  safe  to  assume,  however,  that  severe  head-pain  in  young 
children  is  an  alarming  symptom,  especially  if  the  pulse  is  irregular  and 
feeble.  The  headache  is  usually  general,  or  it  may  be  confined  to  the 
frontal  region.  Intense  headache,  with  associated  photophobia,  sensory 
hyperesthesia,  and  constipation,  is,  as  a  rule,  highly  characteristic  of 
meningitis. 

The  variety  of  headache  of  a  lighter  grade  which  appears  in  children 
after  the  third  or  fourth  year  is,  to  all  intents  and  purposes,  a  hemicrania. 


DIAGNOSIS  OF  DISEASES  OF  THE  NERVOUS  SYSTEM.  451 

It  is  developed  by  fatigue  or  undue  strain  at  a  time  when  the  brain  is 
attaining  its  early  development,  and  is  aggravated  by  errors  in  diet  and 
management.  It  is  associated  with  gastric  irritation,  nausea,  and  loss  of 
appetite,  and  usually  begins  in  the  morning.  In  many  respects  it  resembles 
the  ordinary  sick-headache  of  the  adult. 

There  are  other  forms  of  characteristic  pain  which  require  notice :  the 
most  important  of  these  is  that  referred  by  the  child  to  the  knee,  and 
which  most  often  indicates  some  affection  of  the  hip-joint  which  later 
develops  itself.  This  knee-pain  is  sometimes  very  severe  and  intermittent, 
and  the  real  disease  is  apt  to  be  masked  for  a  considerable  time. 

Certain  pains  of  a  lesser  grade  occasionally  attract  our  attention,  and 
among  these  I  may  mention  the  tenderness  at  the  elbow  and  wrist-joint  in 
certain  cases  of  chorea  which  are  not  rheumatic  and  seem  to  bear  no  close 
connection  with  the  movements.  Neuritis,  which  is  so  common  in  the  adult, 
is  a  rare  disease  in  early  life,  although  within  the  last  year  I  have  had  two 
cases  in  young  children  where  the  pain  was  accurately  localized,  and  in  one, 
of  idiopathic  nature,  there  was  double  extensor  paralysis  of  the  forearms  as 
a  result.  It  is  rare  to  find  any  of  the  ordinary  forms  of  neuralgic  pain  of 
the  trunk  or  extremities,  though  the  contributors  to  Gerhardt  mention  a 
variety  of  cases,  and  parallels  are  found  for  almost  every  kind  met  with  in 
adult  life.  Bouchut  reports  a  case  of  cervico-brachial  neuralgia  in  a  girl 
of  one  year.  Intercostal  neuralgia,  especially  of  the  twelfth  dorsal  nerve, 
is  occasionally  encountered,  and  heed  should  be  paid  to  the  confusion  of 
this  neurosis  with  actual  pulmonary  or  spinal  disease,  Eulenburg  reporting 
no  fewer  than  twenty-nine  cases  in  children.  Bohn  reports  a  case  of  lumbo- 
crural  neuralgia  with  zoster.  The  neuralgias  of  the  lower  extremities  are 
most  obscure,  and,  as  a  rule,  are  symptomatic  of  morbus  coxarius  or  neuro- 
mimesis. 

Disturbances  of  Hearing,  except  in  their  association,  are  not  worthy 
of  extended  comment.  Where  a  collection  of  acute  cerebral  symptoms 
depends  upon  aural  disease,  of  course  the  necessity  for  making  complete 
tests  of  the  condition  of  the  auditory  apparatus  will  be  seen  at  once. 

There  is  a  form  of  epilepsy  which  originates  in  otitis,  and  in  which  the 
attacks  are  always  excited  by  irritation  of  the  meatus  or  deeper  parts.  In 
such  cases,  not  only  should  the  aural  disorder  be  investigated,  but  it  is  well 
to  determine  the  degree  of  psychical  disturbance  which  is  commonly  a 
feature  of  the  condition.  The  acuteness  of  hearing  should  be  estimated. 
In  meningitis  it  is  very  decided,  and  is  associated  with  various  hyperes- 
thesia. In  certain  conditions  of  feeble-mindedness  it  is  dull,  or  there  may 
be  absolute  deafness.  In  the  latter  case  there  is  often  diminished  sense  of 
taste  and  smell. . 

Disturbances  of  Vision  are  rarely  fully  recognized  until  the  child 
attains  an  age  when  it  can  communicate  its  loss.  Certain  idiots  are  blind 
from  birth,  and  their  eyes  do  not  follow  bright  objects  moved  before  them, 
or  there  is  no  discomfort  produced  by  bright  lights  suddenly  brought  in 
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front  of  the  eyes.  In  such  cases  there  will  be  inactivity  of  the  pupils. 
In  other  cases  the  blindness  may  be  simply  psychical.  The  development 
of  tuberculous  or  other  brain  tumors  is  very  frequently  symptomatized  by 
blindness,  and  ophthalmoscopic  examination  reveals  optic-nerve  degeneration. 

THE   PSYCHOSES. 

Almost  all  the  mental  diseases  of  adult  life  may  be  duplicated  in  child- 
hood. In  making  this  assertion  we  of  course  exclude  the  degenerative 
affections  accompanied  by  coarse  destruction.  Emminghaus,  in  his  admi- 
rable volume,  describes  the  various  forms  of  melancholia,  mania,  paranoia, 
acute  dementia,  transitory,  periodical,  and  circular,  as  well  as  moral  in- 
sanities, while  no  fewer  than  eleven  pages  are  devoted  to  the  hysterical 
disorders  of  childhood.  Feeble-mindedness  as  the  result  of  idiocy  and 
imbecility  is  quite  familiar,  and  is  perhaps  the  most  common  form  of  in- 
fantile intellectual  disturbance. 

The  diagnosis  of  insanity  is  far  less  easy  in  childhood  than  in  adult  life, 
and  the  observer  is  very  apt  to  confuse  the  normal  emotional  and  moral  dis- 
turbance, which  is  simply  considered  as  viciousness,  with  something  much 
more  grave.  Among  very  young  children  it  is  a  matter  of  considerable  diffi- 
culty to  discover  the  existence  of  delusions  or  hallucinations  ;  in  fact,  halluci- 
nations are  far  less  common  during  the  earlier  years  of  life  than  at  a  subse- 
quent period.  The  mania  of  childhood  is  rarely  continuous,  but  during  its 
existence  is  symptomatized  by  great  violence,  by  destructive  tendencies,  and 
occasionally  by  attempts  at  suicide,  although  the  latter  are  more  character- 
istic of  melancholia.  It  is  well  to  estimate  properly  the  character  of  certain 
acts  of  purposeless  cruelty  which  often  symptomatize  the  moral  perversion 
which  is  connected  with  the  various  grades  of  mental  disturbance.  Some 
insane  children,  even  though  their  surroundings  be  of  the  best  kind,  are 
very  apt  to  inflict  needless  pain  upon  those  about  them,  to  torture  animals, 
afterwards  manifesting  no  remorse.  Or  occasionally  among  epileptics  we 
find  what  may  be  regarded  as  a  pyromania,  though  a  pure  spirit  of  mis- 
chief is  the  usual  explanation.  It  is  well  to  question  these  subjects 
closely,  for  it  will  often  be  found  that  they  possess  a  fair  amount  of  intel- 
lectual vigor,  and  that  they  are  quite  at  a  loss  to  explain  their  impulses  or 
morbid  tendencies.  Instances  of  introspective  insanity,  especially  at  the 
time  of  puberty,  are  by  no  means  uncommon,  and  occasionally  forms  of 
folk  du  doute  are  reported.  Langdon  Down  speaks  of  a  child  whose 
mental  peculiarity  consisted  in  the  fact  that  as  he  passed  a  dirty  beggar- 
man  in  the  street  he  was  afterwards  afraid  to  go  near  his  mother  for  fear  of 
contaminating  her,  and  he  could  not  be  persuaded  to  touch  her  at  all.  The 
melancholia  of  childhood  is  very  apt  to  be  symptomatized  by  religious 
delusions,  and  rarely  by  delusions  of  persecution  and  conspiracy ;  and  this 
is  notably  true  at  puberty. 

In  our  examination  of  patients  with  pubescent  insanity,  we  are  to 
observe  the  existence  of  a  possible  morbid  vanity  and  boastfuluess,  perhaps 


DIAGNOSIS   OF   DISEASES   OP   THE   NERVOUS   SYSTEM.  453 

connected  with  a  certain  hypochondriasis  and  state  of  self-accusation.  We 
are  to  distinguish  insanity  from  hysteria,  which  latter  differs  but  little  from 
that  of  adult  life,  though  the  convulsive  variety  is  rare.  We  are  to  de- 
termine the  existence  of  the  latter  by  the  exhibition  of  certain  tests,  such 
as  the  suggestion  of  punishment,  or  an  appeal  to  the  appetite  of  the  sub- 
ject ;  and  in  this  connection  I  may  speak  of  an  instance  of  hysterical  dys- 
phagia which  had  lasted  for  several  months  and  which  was  readily  cured  by 
the  offer  of  a  piece  of  plum-cake.  The  exhibition  of  the  cautery  or  some 
such  revulsive  will  often  make  the  diagnosis  perfectly  clear.  In  these  cases 
we  must  detect,  if  possible,  the  existence  of  hyperesthesia  or  of  nervous 
anorexia,  aud  analyze  the  nervous  derangements  of  respiration  which  may 
be  present.  Sometimes  there  is  a  motive  for  deception ;  and  this  should  be 
detected  if  possible. 

The  intellectual  condition  of  feeble-minded  children  is  one  of  great 
interest.  It  is  very  often  irregular  and  one-sided,  there  being  perhaps  a 
suspicious  brightness  and  extreme  development  of  some  faculties,  while 
others  are  correspondingly  dull.  Certain  feeble-minded  children  have  the 
power  of  improvisation,  are  fond  of  music,  and  show  marvellous  proficiency 
in  arithmetic ;  intricate  calculations  are  performed  in  an  incredibly  short 
space  of  time,  and  some  subjects  of  this  kind  can  multiply  three  figures  by 
three  figures  as  soon  as  written  upon  paper.  In  other  ways  they  possess 
little  judgment,  are  often  regardless  of  the  loss  of  friends,  though  ordinarily 
affectionate,  are  sly  and  very  mischievous,  and  possess  deficient  morals. 
Some  of  them  make  little  muscular  exertion,  and  even  when  the  time  comes 
for  them  to  walk  they  do  not  do  so.  There  is  usually  a  hypersecretion  of 
saliva,  so  that  they  drool  at  the  mouth.  They  examine  objects  presented  to 
them  in  a  peculiar  way,  reminding  one  of  monkeys,  and  it  is  a  common 
trick  for  them  to  feel  the  shape  and  nature  of  objects  by  the  tongue  (Down). 

There  is  a  rare  form  of  infantile  dementia  of  an  acute  character  which 
should  not  be  confused  with  congenital  conditions  of  feeble-mi ndedness. 
The  child,  usually  a  female,  is  overtaxed  during  development,  and  presents 
a  train  of  symptoms  beginning  in  the  debility  which  follows  convalescence 
from  acute  disease,  often  typhoid  or  scarlatina,  and  ending  in  amentia. 
There  are  outbursts  of  fury,  mental  confusion,  loss  of  memory  and  com- 
prehension, and  stupid  silence.  Cataleptic  rigidity,  anomalies  of  circula- 
tion, lowered  temperature,  salivation,  and  vacancy  of  expression  occur  at 

some  time  or  other. 

MOTOR  DISTURBANCES. 

Points  of  Determination. — The  estimation  of  the  degree  of  loss  of  power, 
— whether  paresis  or  complete  paralysis,  whether  the  paralysis  is  iclio-mus- 
cular  or  of  central  origin  (to  be  determined  by  electricity) ;  the  association 
of  atrophy  with  paralysis;  the  loss  of  special  muscular  function,  or  asso- 
ciated losses ;  the  course  of  a  progressive  paralysis ;  the  determination  of 
retrogression ;  the  mensuration  of  lost  power  (by  means  of  the  dynamom- 
eter, which  is  unreliable,  and  of  value  only  in  comparison) ;  the  appreciation 
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of  the  course  of  spasm,  whether  local  or  general ;  fibrillary  (idio-muscular 
can  be  evoked  by  slapping  muscles),  systematic  spasm ;  the  determination 
of  incoordination,  as  seen  in  the  gait  or  in  the  movements  of  the  upper  ex- 
tremities (can  be  tested  by  making  the  patient  perform  acts  of  precision, 
or  those  requiring  neat  localization).  Paradoxical  movements  ;  chin,  wrist, 
abdominal,  cremasteric  (in  boys  after  puberty)  reflexes,  knee-jerk,  ankle- 
clonus  ;  whether  reflexes  are  increased,  absent,  or  transferred. 

The  methods  for  ascertaining  the  condition  of  the  reflexes  differ  in  no 
way  from  those  employed  in  adult  life.  It  is  always  best  to  suspend  the 
,"legs  over  the  edge  of  a  table  or  chair  when  the  knee-jerk  is  to  be  produced, 
and  in  this  position  we  may  also  determine  the  condition  of  the  reflex  in 
the  tendo  Achillis.   (Fig.  1.)   The  child  should  be  placed  well  on  the  table, 

Pig.  1. 


so  that  there  may  be  no  general  shock  given  to  the  thigh.  The  ankle-clonus 
may  be  evoked  in  the  manner  depicted  in  the  cut.  Sudden  and  forcible 
pressure  should  be  made.  Sometimes  when  the  foot  is  first  extended  the 
subsequent  flexion  will  give  rise  to  the  clonic  spasms  much  more  quickly. 

ELECTRICAL  DIAGNOSIS. 
For  diagnostic  purposes  the  medical  man  should  be  provided  with  a  gal- 
vanic battery  of  at  least  thirty  cells,  and  an  induction  apparatus.  Pole-cords 
for  either,  composed  of  fine  copper  wire,  are  to  be  selected,  in  preference  to 
the  ordinary  woven  tinsel  conductors  usually  supplied  with  the  cheaper 
instruments.  In  addition  to  these,  suitable  electrodes  (Fig.  2),  one  of 
which  at  least  is  to  be  provided  with  a  key  for  opening  and  closing  the 
current,  will  meet  every  need.  It  has  been  my  custom  for  several  years  to 
use  as  simple  an  apparatus  as  possible,  and  I  have  therefore  discarded  the 
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Fig.  2. 
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elaborate  "table-boards"  supplied  with  useless  switches  and  interrupting 
apparatus,  and  I  now  employ  for  diagnostic  purposes  the  galvanic  battery 
and  water  rheostat  and  a  galvanometer  (that  of  Gaiffe  being 
perhaps  the  best),  while  the  simple  milliamperemeter  of 
Barrett  of  New  York  meets  every  indication,  though  the 
figures  are  somewhat  difficult  to  read.  The  milliampere- 
meter is  placed  within  the  circuit,  and  we  are  enabled  to 
read  exactly  the  amount  of  resistance, — a  much  more  exact 
method  than  the  old  one  of  calculation,  in  which  the  num- 
ber of  cells  used  was  taken  into  consideration.  The  uncer- 
tainty of  the  old  way  can  be  readily  imagined  when  we 
appreciate  the  fact  that  the  electro-motive  forces  of  no  two 
cells  or  kinds  of  cell  in  use  are  exactly  the  same.  The 
absolute  measurement  by  the  milliamperemeter  is  always 
fixed,  no  matter  what  the  source  of  power  may  be. 

In  electrical  diagnosis  we  are  to  estimate  the  quantita- 
tive reactions  as  well  as  the  qualitative ;  and  I  refer  my 
readers  to  any  of  the  modern  treatises  upon  electro-thera- 
peutics for  more  extended  information.1  We  are  to  find  the 
condition  of  sensibility  to  both  galvanic  and  induced  cur- 
rents, and  to  detect  hypersesthesia  or  anaesthesia;  but  the 
chief  value  of  this  agent  in  diagnosis  is  in  the  detection  of 
impaired  tone  of  nerves  or  the  existence  of  muscular  degen- 
eration, to  fix  the  degree  of  such  changes  and  to  trace  their 
origin,  and  to  detect  the  first  indication  of  a  return  to  the 
normal  state.  Then,  too,  the  important  question  is  deter- 
mined whether  a  degenerative  condition  be  a  peripheral  or 
an  idio-muscular  one,  or  whether  it  is  due  to  a  suspension 
or  abolition  of  nerve-supply,  or  whether  the  distal  muscular 
disorder  is  dependent  upon  some  cerebral  or  spinal  disease. 
These  matters  in  special  articles  will  be  minutely  gone  into, 
and  I  may  preface  their  discussion  by  a  brief  reference  to 
the  behavior  of  muscles  when  subjected  to  galvanic  stimula- 
tion, at  the  risk  of  reiterating  doctrines  which  may  be  con- 
sidered trite. 

In  testing  the  integrity  of  a  muscle,  we  are  to  observe 
the  character  and  kind  of  contraction  which  follows  the 
opening  or  closure  of  the  current,  which  places  it  in  the  con- 
dition of  "  catelectrotonos"  or  "  anelectrotonos,"  the  terms 
referring  to  the  state  of  contraction  while  influenced  by  the 
cathode  or  anode.  A  variety  of  abbreviations  have  come 
into  use  for  the  purpose  of  working  out  formulae  of  mus- 
cular contraction,  which  are  as  follows :   Ka  =  cathode,  An  =  anode,  S 


1  See  the  admirable  works  of  Amidon,  Bartholow,  or  Birdsall. 
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(or  CI)  —  "  closing,"  0  =  "  opening,"  Te  =  tetanic  contraction,  Z  =  con- 
traction Z"  =  a  stronger  contraction,  z  =  a  weak  contraction.  The  catho- 
dal pole  produces  in  the  normal  state  the  most  vigorous-  contraction  in 
closure  of  the  circuit,  whilst  the  reverse  is  true  of  the  anode.  Most  authors 
name  three  grades  of  excitability  which  is  the  result  of  a  stimulation  of 

motor  nerves. 

"  In  the  first  grade  the  weakest  current  which  will  cause  a  contraction 
is  a  cathodal  closing  contraction,  KaSZ  (Ka,  cathode;  S,  Schliessung, 
closure;  Z,  Zuckung,  contraction),  and  no  contraction  can  be  effected  by 
the  anode.  In  the  intermediate  grade  the  current  is  one  in  which  the 
cathode  causes  stronger  contraction  on  closure,  but  no  contraction  on  open- 
ing, KaSZ',  whilst  the  anode  causes  slight  contractions  both  on  opening 
and  closing,  AnSz  and  AnOz.  In  the  highest  grade  the  current  is  one 
that  causes  a  tetanic  contraction  on  cathodal  closing,  and  a  feeble  cathodal 
opening  contraction,  KaSTe,  KaOz,  whilst  on  anodal  opening  and  closing 
decided  contractions  occur,  AnOZ,  AnSZ. 

"  Such  are  the  normal  formulae  to  be  obtained  from  nerves  accessible  for 
galvanic  excitation.  The  same  are  true  of  the  muscle,  for,  as  has  already 
been  stated,  the  muscular  contraction  is  the  same  whether  the  stimulation 
be  direct  or  indirect.  It  is  evident  that  the  reactions  to  galvanic  stimula- 
tion are  largely  affected  by  the  current  strength,  and,  as  the  formulae  are 
constant  for  the  different  degrees  of  excitation,  we  are  provided  with  an 
exact  method."  1 

No  such  rules  govern  us  in  regard  to  the  excitability  of  the  muscle  to 
faradic  stimulation.  Its  importance  consists  only  in  its  presence  or  absence 
and  in  its  relation  to  the  state  of  galvanic  excitability,  and  this  may  be 
studied  to  advantage  in  those  interesting  conditions  in  which  the  "  reaction 
of  degeneration"  is  found.  It  is  well  to  keep  accurate  notes,  and  perhaps 
charts  which  indicate  the  condition  of  the  muscles  at  various  times. 

Many  of  the  paralyses  of  adult  life  occur  in  the  child,  although  the 
pathological  causation  is,  of  course,  different.  Infantile  hemiplegia,  which 
is  often  due  to  mechanical  pressure  and  generally  to  rupture  of  one  of  the 
meningeal  arteries,  is  less  rare  than  that  produced  by  a  lesion  of  the  deeper 
cerebral  substance,  which  is  usually  of  slow  appearance  and  dependent  upon 
tumor.  Such  paralyses  occur  before  birth,  or  even  afterwards,  and  are  those 
which  result  in  general  asymmetry,  even  though  the  muscular  power  be 
restored  to  a  great  extent  in  adult  life.  The  hemiplegias  are  nearly  always 
connected  with  rigidity  and  increased  irritability  of  the  reflexes, — in  other 
words,  they  are  spastic, — and  if  they  be  of  very  early  origin  there  is  almost 
sure  to  be  some  deformity.  Of  Gowers's  eighty  cases  it  was  more  common 
in  girls,  and  in  three-fifths  of  all  the  cases  the  onset  was  during  the  first 

1  Benedikt,  Handbuch  der  Elektrotherapie,  p.  81,  and  translation  in  Bartholow's 
treatise. 
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two  years  of  life.  There  is  another  form  of  hemiplegia  which  is  quite  apt 
to  be  associated  with  chorea  and  which  may  be  of  embolic  origin.  This  is 
rarely  seen  before  the  seventh  year,  and  is  by  no  means  always  a  serious  or 
long-lived  affair,  especially  if  there  be  no  large  central  lesion. 

In  very  young  children  paraplegia  is  something  uncommon,  if  we  except 
the  variety  described  by  Erb  and  known  as  spastic  spinal  paralysis,  in  which, 
added  to  the  loss  of  power,  there  are  adduction  of  the  lower  extremities,  and 
more  or  less  general  spasm  and  voluntary  movements.  In  such  cases  the 
reflexes  are  exaggerated,  the  sensibility  is  normal,  and  the  child  has  ordi- 
nary control  over  his  bowels  and  bladder. 

Such  a  thing  as  ordinary  transverse  myelitis,  except  from  injury  or  the 
compression  resulting  from  Pott's  disease,  is  comparatively  rare,  although 
we  sometimes  meet  with  it  as  a  sequel  of  some  of  the  fevers;  it  hardly 
ever  occurs  as  an  idiopathic  condition. 

Undoubtedly  the  greatest  number  of  infantile  affections  of  an  akinetic 
nature  are  those  of  polio-myelitis  acuta,  and  we  find  this  clearly  shown  by 
the  books  of  public  institutions  and  dispensaries.  Such  patients  may  pre- 
sent evidences  of  paresis  and  atrophy,  the  retrogressive  history  of  the  former 
being  ascertainable  from  the  parents.  The  atrophy  is  often  extreme,  and, 
if  the  case  be  at  all  confirmed,  there  will  be  an  entire  absence  of  electrical 
reactions.  In  these  the  knee-jerk  is,  as  a  rule,  absent,  and  in  this  respect 
the  diagnosis  may  be  made  from  certain  monoplegias  or  limited  pareses 
of  cerebral  origin. 

The  diagnosis  of  wasting  diseases  from  true  infantile  paralysis  should 
not  be  difficult,  because  of  the  absence  of  paralysis,  the  susceptibility  to 
electrical  stimulation,  and  the  general  character  of  the  atrophy,  in  the 
former. 

Pseudo-hypertrophic  paralysis  of  course  presents  the  deformity  so  well 
known,  in  association  with  atrophy  of  parts  once  invaded,  and  by  absence 
of  the  reflexes,  while  sensation  is  conserved.  Here  the  chief  paresis  is 
seen  in  the  quadriceps  and  the  muscles  of  the  back.  Progressive  muscular 
atrophy,  so  far  as  I  know,  is  a  disease  unknown  in  childhood  (except  cer- 
tain rare  hereditary  forms),  and  we  may  exclude  this  from  consideration. 
The  peripheral  paralyses  of  childhood,  though  common,  are  ordinarily  of 
different  causation  from  those  of  adult  life.  They  are  usually  the  result  of 
pressure,  either  from  violence  exhibited  during  delivery,  or  from  injuries. 
Among  these  may  be  mentioned  paralysis  of  the  deltoid,  or  of  the  muscles 
of  the  upper  extremity  supplied  especially  by  the  musculo-spiral  nerve. 
There  are  cases  in  which  the  dislocation  of  the  humerus  as  a  result  of 
violence  during  delivery  may  give  rise  to  nerve-pressure  and  a  resulting 
loss  of  power  which  is  often  very  intractable.  Paralysis  of  the  lower 
extremity  from  corresponding  causes  is  quite  rare. 

For  the  diagnosis  of  infantile  paralyses  of  all  kinds,  we  may  avail  our- 
selves of  the  same  valuable  agent  that  is  of  so  much  use  in  disorders  of 
motility  in  the  adult, — namely,  electricity ;  but  its  employment  is  a  much 
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more  difficult  matter,  especially  in  very  young  children,  whose  struggles 
and  cries  seriously  interfere  with  any  careful  observations.  It  is  well  to 
have  all  preparations  made  before  the  apparatus  is  shown,  and  to  be  on  the 
alert  to  watch  the  primary  effect  of  electrical  stimulation  before  the  subject 
has  actually  experienced  the  pain  of  an  application,  and  it  is  much  better 
for  some  assistant  to  hold  the  child  than  for  the  mother  or  the  friends  to  do 
so.     The  muscles  should  always  be  localized  if  possible,  and  one  of  the 

Pig.  3. 


electrodes  should  have  a  small  end,  so  that  the  current  may  be  concentrated 
as  much  as  possible.  (Fig.  3.)  With  older  children  the  examination  is  a 
matter  of  less  difficulty. 

Too  much  importance  cannot  be  attached  to  a  careful  consideration  of 
all  the  slight  actions  of  the  child,  and  sometimes  it  manifests  its  weakness 
unconsciously.  It  is  well  to  take  moulds  of  muscular  contour,  not  only  for 
the  purpose  of  diagnosis,  but  also  to  record  the  possible  improvement  that 
may  follow  treatment ;  fine  lead  wires  may  be  applied  to  both  sides  and 
adjusted,  and  on  their  removal  traces  may  be  taken,  which  should  be  pre- 
served for  future  reference.  By  this  means  muscular  flatness  and  wasting 
are  shown  very  beautifully.  The  length  and  amount  of  contracture  of  the 
extremities  should  be  determined  by  accurate  mensuration ;  the  existence  of 
atrophy  and  fibrillary  contractions  should  be  carefully  noted,  and  in  esti- 
mating the  cause  of  contractures  and  joint-enlargements  the  possibility  of 
their  being  hysterical  should  be  taken  into  consideration, — for  I  am  con- 


DIAGNOSIS  OP  DISEASES  OF  THE  NERVOUS  SYSTEM. 


459 


Via.  5. 


vinced  that  hysteria  is  much  more  common  in  children  than  is  generally 
supposed. 

In  connection  with  akinesis  it  is  always  im-  Via.  4. 

portant  to  examine  the  reflexes,  and  it  may  be 
said  that  these  are  generally  more  active  in  chil- 
dren than  in  adults :  to  elicit  proper  responses 
we  must  provide  ourselves  with  instruments  of 
greater  delicacy  than  those  used  for  older  persons. 
A  small  heavily-weighted  percussion-hammer  is  to 
be  preferred  to  one  that  is  likely  to  jar  the  entire 
limb.  (Fig.  4.)  Ankle-clonus  in  children  is  per- 
haps of  more  importance  than  the  increased  knee- 
jerk.  In  acute  polio-myelitis  and  pseudo-hyper- 
trophic  paralysis  the  reflexes  are  ordinarily  lost, 
while  in  most  of  the  other  pareses  they  are  in- 
creased. This  is  notably  so  in  spastic  spinal 
paralysis  and  the  unsystematized  forms,  as  well 
as  hysteria.     In  connection  with  the  akineses  of 

the  deuteropathic  kind  we  usually  observe  very  conspicuous  circulatory  dis- 
orders manifested  in  lowering  of 
surface  temperature  and  mottling 
which  is  increased  by  exposure  to 
the  air. 

The  instrument  of  Brissaud 
(Fig.  5)  enables  the  observer  to 
measure  accurately  the  force  and 
the  time  of  the  knee-jerk,  and 
the  rate  of  transmission  of  the 
motor  impulse.  It  consists  of  a 
fan-shaped  board  having  at  its 
inverted  apex  a  spring  with  elec- 
trical communication  with  an  elec- 
trical stylus  and  myographium. 
The  spring  superiorly  terminates 
in  a  rod  capped  by  a  hammer. 
This  rod  can  be  detained  at  dif- 
ferent points  of  a  quadrant  with 
ratchet  notches,  and  may  be  re- 
leased at  the  will  of  the  operator 
by  pressure  upon  a  trigger.  The 
force  of  the  blow  is  indicated  in 
pounds,  and  depends  upon  the  ten- 
sion of  the  spring.    At  the  precise 


Brissacd's  Apparatus  fob  Registering  the 
Knee-Jerk.— A,  fan-shaped  board;  B,  ratchet-catch 
holding  arm;  C,  percussion-hammer;  D,  electrical 
communication  with  myographium  j  E,  trigger. 


moment  at  which  the  blow  is  struck  upon  the  patellar  tendon  the  electric 
current  is  closed. 
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Disturbances  of  co-ordination  are  rare  in  children's  diseases,  except 
where  they  exist  as  a  symptom  of  hereditary  ataxia,  or  with  cerebellar 
disease.  The  same  rules  that  apply  to  the  examination  of  adults  may 
be  followed  here,  for  such  tests  rarely  apply  to  subjectivity.  Great  care 
should  be  taken  in  distinguishing  certain  bad  habits  of  movement  from  the 
actual  loss  of  muscular  sense  or  of  co-ordination  proper.  The  defective 
co-ordination  in  children  of  feeble  mind  is  not,  as  a  rule,  due  to  any  other 
defect  than  that  of  a  purely  mental  nature.  There  are  cases,  however,  of 
dissemiuated  sclerosis  in  which  in  addition  to  the  motor  disturbances  there 
is  scanning  speech. 

Conditions  of  exalted  motility,  such  as  spasm  and  convulsions,  are 
rather  difficult  of  diagnosis,  and  especially  the  latter.  The  excitability  of 
the  young  child,  and  its  impressionability  to  all  forms  of  peripheral  excite- 
ment, make  it  liable  during  the  early  years  of  its  life  to  convulsive  and 
spasmodic  seizures,  which  may  be  temporary,  or  may  continue  for  some  time, 
finally  becoming  epileptic.  The  duration  of  the  tonic  stage  of  infantile 
convulsions  is  a  strong  characteristic,  and  there  is,  as  a  rule,  very  little 
opportunity  to  localize  in  very  early  life  the  situation  of  the  cerebral  lesion. 
In  those  cases  where  the  irritation  of  dentition  or  gastric  disorder  is  the 
exciting  cause,  we  find  that  the  convulsions  are  repeated,  and  bear  a  certain 
relationship  to  the  intensity  and  duration  of  the  peripheral  disorder,  but 
clinically  there  is  very  little  that  is  distinctive.  The  surface  is  usually 
pale,  the  pupils  are  dilated,  and  the  muscular  convulsions  rather  marked. 
It  is  important  to  distinguish  the  convulsions  which  are  ordinarily  desig- 
nated as  eclamptic  from  those  which  are  symptomatic  of  true  organic  dis- 
ease of  the  brain.  The  former  are  often  easily  explained  by  the  cessation 
of  the  morbid  condition  after  the  removal  of  the  cause.  The  profound 
disorders  of  early  childhood,  "when  such  great  demands  are  made,  implies 
an  unstable  condition  of  the  gray  matter,  with  discharges  upon  the  slightest 
provocation,  and  when  the  general  constitutional  condition  is  lowered  in 
any  way,  or  there  is  an  unusual  tax  upon  innervation,  we  find  that  a 
common  expression  of  such  demand  is  an  epileptic  paroxysm. 

It  is  well  to  determine  the  connection  of  rickets,  that  familiar  condition 
manifested  by  imperfect  bony  development.  Gowers,  in  speaking  of  the 
connection  of  rickets  with  convulsions  in  children,  says,  "  The  essential 
element  in  rickets  is  defective  development;  the  perversion  of  develop- 
ment that  occurs  {e.g.,  in  the  bones)  is  secondary  to,  and  consequent  on, 
its  defect.  At  the  time  at  which  this  constitutional  state  chiefly  occurs, 
structural  development  of  the  nervous  system  is  complete.  But  it  is  prob- 
able that  functional  capacity  is  only  fully  developed  after  structural  per- 
fection, and  the  parts  last  developed  may  suffer  from  the  general  delay 
in  development  more  than  those  parts  that  have  been  longer  perfect  and 
longer  in  full  use.  ...  It  is  certain  that  in  rickets  there  is  excessive 
activity  of  the  centres  of  the  brain  and  cord  on  which  reflex  spasm  and 
convulsion  depend.     It  is  probable  that  the  morbid  tendency  is  exalted  by 
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an  inherited  neurotic  disposition.  "We  must  except  those  forms  of  eclampsia 
that  occur  between  the  sixth  and  eighteenth  months  of  life." 

Gowers  and  others  do  not  attach  as  much  importance  to  irritation  of 
the  first  dentition  per  se  as  to  the  rachitic  state  itself.  It  is  undoubtedly 
true  that  in  a  debilitated  child  any  peripheral  irritation,  such  as  that  pro- 
duced by  the  presence  of  intestinal  worms  or  of  indigestible  food,  may  be 
alone  sufficient  to  give  rise  to  a  temporary  form  of  eclampsia. 

We  find  that  in  children,  especially  those  in  the  marasmic  state,  where 
there  is  excessive  cerebral  ansemia,  convulsions  may  be  produced. 

It  is  important,  as  I  have  said,  to  make  the  distinction  between  these 
lighter  grades  of  trouble  and  the  epileptoid  state  when  it  owes  its  causation 
to  some  organic  disease  of  the  brain.  In  the  latter  instance  the  diagnosis 
may  be  positively  made  when  the  convulsions  are  unilateral,  or  when  they 
are  connected  with  other  evidences  of  destruction  of  the  nervous  tissue, 
such  as  paralysis  or  psychical  derangement.  There  are,  however,  a  large 
number  of  cases  of  extensive  brain-disease  in  which  there  is  no  evidence  of 
one-sided  seizure.  There  is,  at  first,  more  or  less  regularity  in  the  occur- 
rence of  the  fits,  and  after  a  time  they  acquire  the  periodical  character  of 
genuine  epilepsy.  In  such  cases  it  is  well  to  make  an  ophthalmoscopic  ex- 
amination for  the  purpose  of  determining  the  possible  existence  of  fundal 
lesions,  and  we  should  never  neglect  to  ascertain,  if  possible,  the  existence 
of  scars  or  other  evidences  of  head-injury  and  the  family  history  of  pre- 
disposing conditions.  Sometimes  traces  of  congenital  syphilis  may  be  found 
which  will  make  the  accuracy  of  the  diagnosis  almost  a  certainty. 

While  tremor  is  almost  unknown  in  early  life,  we  find  certain  irregular 
jactatory  movements  which  symptomatize  the  disease  known  as  chorea, 
which  is  correspondingly  rare  in  adult  life.  It  is  unnecessary  to  refer  in 
detail  to  the  diagnostic  points  of  this  most  common  of  diseases.  It  be- 
hooves us  to  study  the  association  of  such  movements  with  rheumatism 
and  cardiac  disturbances,  the  possible  existence  of  overwork  and  malnutri- 
tion, and  the  climatic  influences,  bearing  in  mind  that  the  disease  makes 
its  appearance  in  the  spring,  as  a  rule,  and  that  it  is  not  unusual  for 
several  relapses  to  occur.  We  must  take  into  account  the  possible  exist- 
ence of  an  associated  weakness  of  the  right  half  of  the  body,  which, 
however,  must  not  be  confounded  with  a  genuine  hemiplegia  of  cerebral 
origin. 

For  the  estimation  of  tremor  and  its  graphic  registration  I  have  devised 
an  instrument  which  is  useful  as  a  clinical  myographium.  (Fig.  6.)  The 
india-rubber  bulb  is  held  in  the  hand,  or  a  corresponding  elastic  apparatus 
is  applied  to  other  parts.  By  compression  of  the  air  in  a  Marey  tambour, 
even  the  most  delicate  movements  are  registered  on  a  piece  of  paper  which 
passes  before  a  stylus. 

The  condition  known  as  post-hemiplegic  chorea  is  rather  a  disease  of 
adult  life,  and  the  movements  are  finer,  and  in  their  clinical  character  more 
approach  tremor  than  chorea  proper. 
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Infantile  tetanus,  or  tetanus  neonatorum,  must  be  differentiated  from 
eclamptic  conditions,  which  it  resembles,  though  consciousness  is  preserved. 


Fig.  6. 


The  Author's  Dynamogkapii.— A,  rubber  ball;  B,  tube  connecting  with  tambour;  C,  tambour; 
D,  registering  stylus ;  E,  barrels  carrying  paper ;  F,  box  containing  clock-work  j  G,  paper  with  second- 
markings. 

We  must  also  recognize  the  climatic  influences,  and  bear  in  mind  that  it  is 
essentially  a  disease  of  very  early  life. 

SPEECH-DISTURBANCES. 

The  speech-disturbances  of  childhood  are  of  three  kinds, — the  alalie, 
which  comprises  the  purely  psychic  disorders ;  the  paralytic  or  ataxic,  which 
originates  in  the  disorder  of  the  motor  centres  or  co-ordinating  apparatus ; 
and  the  dyslalic  (stuttering). 

Aphasia  in  young  children  is  a  rare  affection,  and  of  course  little  or  no 
success  will  follow  our  attempts  to  diagnose  such  conditions  as  alexia,  for 
instance,  unless  the  child  be  well  on  in  years.  The  psychical  difficulties 
are  much  more  likely  to  be  those  dependent  upon  some  mental  deficiency, 
and  are  expressed  in  paraphrasia  and  echolalia,  or  a  tardiness  in  interpreting 
symbols  and  applying  them.  We  must  bear  in  mind,  in  examination  of 
these  cases,  that,  unlike  the  adult  aphasias,  they  occur  with  imperfect  or 
limited  development  of  faculty,  and  it  is  therefore  impossible  to  apply  the 
same  diagnostic  rules  that  we  use  in  cases  of  adult  speech-disturbance  of 
cortical  origin. 
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We  should  be  careful  to  distinguish  true  cerebral  defects  from  those 
which  are  the  result  of  vicious  training,  where  foolish  mothers  encourage 
their  young  children  in  the  use  of  baby  synonymes, — a  habit  which  is  some- 
times kept  up  for  several  years.  I  have  seen  a  child  who  was  paraded  before 
people  and  made  to  go  through  its  performance  of  talking  in  a  "  language" 
it  had  formed,  which  was  to  all  intents  and  purposes  a  genuine  paraphrasia. 
This  child  had  been  encouraged  to  formulate  a  hybrid  means  of  communi- 
cation with  another  of  the  same  family,  and  the  new  tongue  was  used  for 
their  little  confidences,  and  in  fact  so  constantly  that  it  was  several  years 
before  the  child  could  learn  to  speak  grammatical  English.  A  remarkable 
case  of  this  kind  was  reported  some  years  ago  by  the  late  Dr.  Edward 
Hun,  of  Albany. 

In  cases  of  true  cerebral  speech-defect  we  may  sometimes  find  an  asso- 
ciated peculiarity  in  handwriting,  which  was  first  pointed  out  by  Ireland 
and  others,  and  which  has  been  described  by  the  German  writers  under  the 
name  of  spiegelschrift,  or  mirror-writing.  I  have  met  with  two  or  three 
examples  of  this,  in  which  the  child  not  only  invariably  wrote  backward, 
but  made  drawings  reversing  the  relations  of  objects. 

The  ataxic  disturbances  of  speech  may  be  found  as  a  result  of  sclerosis 
which  sometimes  follows  scarlet  fever,  or  in  connection  with  aggravated 
chorea.  In  the  latter  case  it  is  not  uncommon  to  detect  some  explosive 
articulation,  and  possibly  the  disturbance  of  phonation  which  has  been 
accounted  for  by  laryngeal  chorea. 

A  variety  of  speech-embarrassments  which  come  under  the  head  of 
paralalia  (stammering)  or  dyslalia  (stuttering)  depend  not  only  upon  mechan- 
ical but  often  also  upon  mental  defects.  It  is  well  to  determine  whether 
there  be  cleft  palate,  pharyngeal  or  nasal  disease,  enlargement  of  the  tonsils, 
or  an  abbreviated  frsenum  which  gives  rise  to  tongue-tie.  The  common 
forms  are  the  following :  tailing,  where  r  is  substituted  for  the  consonant 
sounds ;  lambdacwmus,  where  there  is  an  inability  to  pronounce  I;  rhinismus, 
which  gives  rise  to  nasal  intonation  and  is  dependent  upon  some  obstruc- 
tion ;  rhotacismus,  where  the  letter  r  is  imperfectly  pronounced,  and,  as 
Potter  has  pointed  out,  the  use  of  the  guttural  »■,— the  former  being  pro- 
duced by  the  vibration  of  the  uvula,  the  passage  being  obstructed  by 
the  approximation  of  the  back  of  the  tongue  to  the  soft  palate,  the  latter 
by  the  vibration  of  the  tip  of  the  tongue  against  the  hard  palate ;  dig- 
matismus  (lisping);  gammacismus,  where  t  and  d  are  used  instead  of  k 
and  g,  etc. 

The  importance  of  recognizing  the  condition  of  the  organs  in  these 
familiar  defects  of  speech  cannot  be  over-estimated.  Sometimes  the  tongue 
is  hypertrophied  in  connection  with  other  appearances  suggestive  of  idiocy 
or  cretinism.  Again,  we  shall  find  paralysis  of  this  member  attended  by 
difficulty  of  protrusion,  or  there  may  be  some  irregular  or  imperfect  mus- 
cular contraction  interfering  with  phonation  which  is  the  result  of  diph- 
theritic paralysis  or  some  more  obscure  disorder. 
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The  existence  of  mutism  may  depend  up"on  absolute  deafness,  upon 
such  mechanical  defects  of  the  speech-apparatus  as  I  have  described,  or 
upon  mental  defects.  According  to  Downs,  thirty-six  per  cent,  of  feeble- 
minded children  are  dumb,  thirty  per  cent,  speak  indistinctly,  and  not  more 
than  twenty-eight  per  cent,  speak  fluently. 

VISUAL  AND  AUDITORY  DEFECTS. 

The  same  diagnostic  rules  which  govern  us  in  adult  cases  hold  good 
with  those  under  consideration.  We  are  to  remember,  however,  that  in 
children  there  is  apt  to  be  more  or  less  weakness  or  spasm  of  some  muscles 
of  the  eyeball,  which  has  no  connection  with  central  disease,  and  it  is  always 
best  to  wait  in  a  case  of  long  chronicity  until  the  child  attains  an  age  when 
attempts  at  correction  may  be  made  by  means  of  glasses,  excluding,  if  pos- 
sible, the  particular  symptom  before  we  can  attach  any  importance  to  its 
presence  or  association.  A  recent  case  which  fell  under  my  observation  is 
an  illustration  of  this.  A  child  of  two  years  presented  a  paralysis  of  the 
upper  extremity  which  had  been  pronounced  by  one  physician  to  be  of  cen- 
tral origin.  After  two  careful  examinations  I  came  to  the  conclusion  that 
it  was  a  genuine  peripheral  paralysis  due  to  pressure  and  injury  received  at 
its  birth.  Six  months  after  this  diagnosis  the  child  presented  an  internal 
strabismus  of  the  right  eye,  which  somewhat  staggered  my  belief,  and  I 
promptly  sent  it  to  an  oculist,  who  considered  it  to  be  an  extra-cerebral 
defect,  but  couuselled  the  use  of  glasses  at  a  subsequent  period.  The 
paralysis  of  the  deltoid  and  upper-arm  muscles  disappeared  in  time,  and 
the  squint  was  cured  by  properly-applied  prisms. 

The  existence  of  bypermetropia  is  so  common  in  early  life,  and  so  often 
assigned  as  a  cause  of  nervous  disease  of  various  kinds,  that  we  must  always 
make  allowance  for  its  presence.  The  pupils  of  children,  so  far  as  my  expe- 
rience goes,  are  perhaps  much  more  active  than  those  of  the  adult,  and  con- 
ditions which  give  rise  to  irritation  of  the  sympathetic  fibres  with  consequent 
dilatation  are  much  more  common  than  the  reverse.  In  hydrocephalus,  as 
a  rule,  we  find  at  first  pupillary  dilatation,  and  afterwards  contraction ;  and 
in  the  hydrocephaloid  disease,  and,  in  fact,  in  all  other  diseases  of  an  anaemic 
nature,  there  is  dilatation  and  very  sluggish  response. 

In  certain  spinal  diseases  of  children,  among  which  is  the  rare  one 
hereditary  ataxia,  there  is  a  loss  of  the  pupillary  reflex  to  light.  Disturb- 
ances at  the  fundus  are,  as  a  rule,  very  pronounced  and  easily  distinguished. 

The  careful  diagnostician  can  hardly  overlook  the  condition  of  the 
pelvic  organs.  The  incontinence  of  urine  occurring  in  convulsive  diseases, 
as  well  as  in  the  psychical  disorder  known  as  "night-terrors,"  and  the 
actual  mechanical  aud  local  interference  with  function  in  spinal  disease,  are 
equally  worthy  of  recognition. 
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TEMPERATURE-  AND  TROPHIC  DISTURBANCES. 
"Variations  in  the  surface  temperature,  especially  in  cases  of  acute  nature, 
must  be  carefully  determined.  Thermal  changes  in  certain  chronic  spinal 
troubles,  such,  for  instance,  as  compression-myelitis  from  Pott's  disease, 
must  not  be  disregarded.  We  may  avail  ourselves  of  the  special  thermom- 
eter of  Seguin  (Fig.  7),  or  qf  that  of  Steward  of  London  (Fig.  8),  the  latter 


Seguin's  thermometer. 


Steward's  surface  thermometer. 


being  an  easily-adjusted  and  thoroughly  satisfactory  instrument.  It  is  neces- 
sary to  make  frequent  examinations  in  a  place  free  from  draughts,  and  to 
leave  the  thermometer  in  contact  with  the  surface  at  least  fifteen  minutes. 

Trophic  disturbances  of  the  skin,  bullae,  bed-sores,  glossy  skin,  pigmen- 
tary deposits,  eczema,  purpura,  herpes,  acne,  changes  in  the  nails  and  hair, 
thyroidal  enlargements  or  atrophy,  mucin  deposits,  true  muscular  atrophy, 
corneal  changes  or  ulceration,  must  all  be  looked  for  in  certain  cases,  and 
are  often  as  important  as  more  dominant  conditions. 
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HYDROCEPHALUS: 

DROPSY  OP  THE  BRAIN,  WATER  ON  THE  BRAIN. 

Br  FEANCIS  T.  MILES,  M.D. 


The  essential  feature  of  hydrocephalus  is  an  abnormal  accumulation  of 
serous  fluid  within  the  cranial  cavity.  The  location  of  the  fluid  may  vary. 
It  may  occur  between  the  dura  mater  and  the  arachnoid,  the  so-called  arach- 
noid space,  or  fill  the  meshes  of  the  pia  mater  external  to  the  brain  (exter- 
nal hydrocephalus),  or  occupy  the  ventricular  cavity,  or  be  found  in  both 
these  latter  localities  at  the  same  time.  The  effusion  may  result  from 
various  causes.  It  may  accompany  coarse  disease  of  the  brain  (tumors,  etc.). 
In  atrophy  of  the  brain  it  fills  the  space  left  vacant  by  the  diminished 
volume  of  that  organ,  constituting  the  hydrocephalus  ex  vacuo.  It  occurs 
in  enfeebled  conditions  of  the  system  where  there  is  arterial  ansemia  of  the 
brain  with  venous  congestion  (the  hydrocephaloids  of  Marshall  Hall),  and 
indeed  wherever  there  is  venous  congestion  of  the  brain  from  some  impedi- 
ment to  the  return  of  the  blood,  as  in  mechanical  obstruction. 

Again,  intracranial  effusion  is  found  in  conditions  of  the  system  which 
favor  dropsical  accumulations  in  other  parts  of  the  body,  as  after  scarlet 
fever.  And  lastly,  and  most  frequently  (and  these  are  the  cases  that  most 
concern  us  at  present),  it  is  the  result  of  inflammation  of  the  pia  mater  and 
of  the  choroid  plexus.  In  fact,  whatever  brings  about  intravascular  press- 
ure for  a  certain  time  may  cause  an  intracranial  effusion  of  serous  fluid, 
although  it  seems  necessary  to  assume  in  addition  to  such  pressure  some 
change  in  structure  in  the  walls  of  the  blood-vessels,  since,  from  the  nu- 
merous cases  of  cerebral  hypersemia  that  occur  without  effusion,  we  cannot 
look  upon  that  factor  as  alone  capable  of  producing  it.  As  to  how  much  a 
crippling  of  the  normal  power  of  absorption  may  conduce  to  the  accumula- 
tion of  the  effused  fluid,  we  know  little  or  nothing. 

It  will  be  well  for  us  now  to  consider  what  are  the  conditions  in  child- 
hood which  allow  effusion  from  the  intracranial  vessels  to  take  place  so  much 
more  readily  than  in  adult  life.  In  the  firsL  place,  we  see  that  the  cerebral 
circulation  in  young  children  takes  place  under  circumstances  favorable  to 

the  distention  of  the  vessels  under  increased  blood-pressure.     Before  the 
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fontanels  are  closed  it  is  obvious  that  they,  by  yielding  under  pressure,  fur- 
nish a  ready  means  for  the  increase  of  the  intracranial  space,  and  thus  there 
is  failure  of  counter-pressure  and  support  to  the  distended  vessels,  allowing 
a  further  stretching  of  their  walls.  And  even  after  the  closure  of  the  fon- 
tanels, the  cranial  bones  of  children,  with  their  active  nutritive  changes  con- 
sequent upon  rapid  growth,  yield  readily  to  pressure  from  within,  so  that 
they  with  comparative  rapidity  adapt  themselves,  by  increased  superficial 
extent,  to  the  demand  of  the  cranial  contents  for  greater  space.  We  may 
suppose  also  that  the  more  succulent  brain-substance  of  children  allows  of 
a  ready  absorption  of  its  fluids  before  the  advancing  pressure  of  the  dis- 
tending blood-vessels,  thus  yielding  them  less  support  than  in  the  adult 
brain.  But  probably  the  most  potent  factors  in  producing  effusion  within 
the  cranial  cavity  of  the  child  are  the  great  thinness  and  distensibility  of  the 
vessels  of  the  brain,  and  the  readiness  with  which  their  structure  becomes 
altered  under  abnormal  blood-pressure.  Moreover,  when  we  consider  the 
rapid  development  of  the  infant  brain,  we  must  suppose  that  there  is  a 
normal  condition  of  the  walls  of  its  vessels  permitting  a  correspondingly 
abundant  transudation  of  the  fluid  parts  of  the  blood.  The  fact,  however, 
remains  that  effusion  in  abnormal  amount  takes  place  with  great  readiness 
from  the  vessels  of  the  child's  brain.  It  occurs  probably  more  frequently 
than  is  generally  supposed,  but  the  more  active  absorption  that  goes  on  at 
that  period  of  life  restores  the  equilibrium  before  it  is  fully  recognized. 

It  is  usual  to  distinguish  two   forms  of  hydrocephalus, — acute   and 
chronic. 


ACUTE  HYDKOOEPHALUS :  LEPTOMENINGITIS 

INFANTUM. 

Acute  non-tubercular  hydrocephalus  is  the  result  of  an  inflammatory 
condition  of  the  pia  mater  running  a  more  or  less  acute  course,  and  termi- 
nating in  effusion  into  the  ventricles.  We  do  not  here,  as  in  tubercular 
meningitis,  have  a  specific  exciting  cause  of  the  inflammation. 

Meningitis,  or,  indeed,  arterial  hypersemia  however  caused,  if  it  con- 
tinue a  sufficient  time,  may  terminate  in  such  ventricular  effusion,  although 
it  maybe  impossible  to  distinguish  the  moment  when  simple  over-distention 
of  the  vessels  assumes  the  conditions  of  an  inflammation  with  abnormal 
effusion.  As  has  been  already  said,  we  cannot  suppose  that  simple  active 
hypersemia.  the  rapid  passage  of  healthy  blood  through  healthy  vessels, 
even  under  high  pressure,  can  cause  an  effusion  which  distends  the  ven- 
tricles, nor  can  it  account  for  the  failure  of  absorption  which  allows  the 
fluid  to  remain  there.  We  must  assume  some  structural  alteration  in  the 
vascular  walls  produced  by  an  inflammatory  process,  which  allows  the  fluid 
part  of  the  blood  to  pass  through  them  with  abnormal  facility  while  at  the 
same  time  the  process  of  absorption  is  crippled.     The  stoppage  of  the  com- 
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munications  between  the  fourth  ventricle  and  the  subarachnoid  space  by 
lymph  may  assist  in  preventing  the  escape  of  fluid  from  the  ventricles. 

Lepto-meningitis  giving  rise  to  ventricular  effusion  occurs  most  fre- 
quently in  children  between  the  ages  of  one  and  five  years.  It  is  frequently 
seen  in  connection  with  febrile  states  (eruptive  fevers,  pneumonia,  bron- 
chitis) or  with  depressed  conditions  of  the  system,  as  after  exhausting  diar- 
rhoea or  whooping-cough,  or  when  the  system  is  reduced  by  defective  nutri- 
tion as  in  teething.  In  fact,  any  depression  of  the  general  health  and 
strength  conduces  to  it.  Thus  it  is  more  common  among  the  ill-conditioned 
and  imperfectly-nourished  children  of  the  poor.  It  is  obvious,  moreover, 
that  a  lepto-meningitis  may  be  the  result  of  the  extension  of  a  neighboring 
inflammation,  as  is  so  often  seen  in  meningitis  following  otitis  interna. 

The  invasion  of  lepto-meningitis  is  generally  abrupt.  If  the  child  is 
not  suffering  from  some  general  disease,  there  may  be  only  feverishness  and 
a  general  disturbance  of  the  health.  On  the  other  hand,  there  may  be 
restlessness,  symptoms  of  pain  in  the  head,  vomiting,  wakefulness,  or, 
again,  sluggishness, — in  fact,  the  symptoms  generally  attributed  to  cere- 
bral hypersemia.  These  brain-symptoms  may  disappear  after  a  short  time, 
and  after  an  interval  again  return,  to  recede  again,  or  finally  to  merge  into 
the  condition  of  pronounced  lepto-meningitis ;  or  a  sudden  convulsion  may 
usher  in  an  attack  of  the  disease. 

The  symptoms  of  lepto-meningitis  are  those  of  acute  cerebral  hypersemia, 
— restlessness,  especially  showing  itself  in  uneasy  movements  of  the  head, 
which  is  rolled  from  side  to  side,  sleeplessness,  irritability,  fretting,  which 
shows  itself  in  facial  expression,  headache,  complained  of  in  older  children, 
corrugated  brows,  avoidance  of  bright  light  with  a  grimace.  A  flush  con- 
fined to  one  cheek  is  often  seen. .  Vomiting  is  a  frequent  symptom,  and  it 
is  sometimes  very  persistent.  The  bowels,  as  a  rule,  are  constipated.  The 
pupils  are  generally  contracted,  and  there  may  be  occasional  strabismus, 
which  must  not  be  confounded  with  the  occasional  crossing  of  the  eyes  seen 
in  very  young  infants.  The  pulse,  in  my  experience,  is,  as  a  rule,  slower 
than  natural,  though  this  may  alternate  with  a  pulse  of  great  rapidity. 
The  Cheyne-Stokes  respiration  is  very  frequently  seen,  and,  when  marked, 
is  a  very  significant  symptom  that  the  brain  is  implicated.  At  first  the 
fontanel  may  be  felt  to  pulsate  strongly ;  at  a  later  stage  it  is  protuberant, 
and  unyielding  to  pressure  to  a  marked  degree,  but  the  pulsation  has  dis- 
appeared. Pressure  upon  it  now  causes  uneasy  movements  in  the  little 
patient,  though  lying  in  a  state  of  coma.  A  stiffness  and  tremor  of  one  or 
more  of  the  limbs  is  often  marked,  and  is  an  important  symptom,  as  in- 
dicating intracranial  pressure.  This  stiffness  may  implicate  the  muscles  of 
the  spine  and  neck.  As  the  ventricular  effusion  increases  and  more  press- 
ure is  made  upon  the  hemispheres,  we  may  have  eclamptic  convulsions 
supervening.  In  one  of  these  the  child  may  die.  In  the  advanced  stage 
of  the  disease  we  may  bring  out  the  tache  miningitique,  which  is  done  by 
drawing  the  finger-nail,  the  point  of  a  pencil,  or  other  blunt  instrument, 
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over  the  surface  of  the  skin,  the  track  of  the  instrument  being  immediately 
marked  by  a  red  line,  resulting  from  the  altered  activity  of  the  vaso-motor 
centres  permitting  an  abnormal  dilatation  of  the  minute  arteries.  A  state 
of  coma  and  insensibility  gradually  comes  on,  and  the  child  lies  quiet,  with 
onlv  occasional  movements  of  the  face  or  limbs,  which  seem  indications 
of  pain,  but  are  most  probably  merely  reflex  actions.  This  condition  may 
continue  for  a  long  time,  and  there  is  often  an  appearance  of  improvement, 
which  is  very  deceptive.  This  mitigation  of  symptoms  probably  results 
from  the  absorption  of  the  interstitial  fluid  of  the  cerebral  substance,  thus 
temporarily  relieving  the  nervous  elements  from  pressure,  or,  in  commonly- 
used  terms,  the  brain  accommodates  itself  to  the  pressure.  And  it  may  be 
that  when  the  general  intracranial  pressure  attains  a  certain  degree  the 
effusion  into  the  ventricles  is  for  a  time  restrained.  The  effusion  into  the 
ventricles,  however,  continues,  and  the  final  picture  is  that  of  profound 
insensibility,  with  a  mere  automatic  continuance  of  the  movements  of 
respiration  and  the  heart-beat.  The  face  is  placid  and  devoid  of  expres- 
siou  ;  the  limbs  are  generally  flaccid,  thougli  sometimes  rigid  or  contracted, 
often  exhibiting  great  emaciation.  The  temperature  of  the  surface  and 
of  the  extremities  keeps  up  until  near  the  end,  as  does  the  strength  of  the 
pulse.  At  the  last  the  heart  begins  to  fail,  and  gradually  ceases  to  beat. 
After  the  disease  is  established,  and  even  after  effusion  into  the  ventricles 
has  taken  place,  there  may  be  an  arrest  of  its  progress  towards  a  fatal  ter- 
mination, and  recovery  or  chronic  hydrocephalus  may  result.  In  many 
cases  of  recovery  it  would  seem  that  the  fluid  in  the  ventricles  is  never 
wholly  absorbed,  giving  an  unnatural  enlargement  to  the  cranium  in  after- 
life. 

The  disease  is  very  variable  in  duration,  sometimes  ending  in  a  few 
days,  and  sometimes  lasting  for  weeks,  thus  approaching  the  chronic  con- 
dition. It  is  very  important  that  the  diagnosis  be  made  between  simple 
lcpto-meningitis  and  tubercular  meningitis,  in  view  of  the  more  favorable 
prognosis  in  the  former  disease.  It  is,  however,  difficult,  and  often  is  im- 
possible. A  careful  investigation  into  the  family  history  must  be  instituted, 
and  a  close  examination  of  the  patient,  with  the  view  of  ascertaining  if 
tuberculous  deposits  exist  in  any  organ  of  the  body.  The  more  or  less 
prolonged  prodromal  symptoms  often  seen  in  tubercular  meningitis  will 
give  us  an  important  clue  to  that  disease,  when  they  exist. 

Pathological  Anatomy.— The  post-mortem  appearances  fouud  in 
lepto-meningitis  are,  with  the  exception  of  the  excess  of  fluid  in  the  ven- 
tricles, somewhat  negative.  Evidence  of  the  high  degree  of  arterial  hyper- 
emia which  exists  during  life  we  do  not  find.  This  results  partly  from  the 
compression  of  the  brain  and  its  membranes  against  the  cranial  walls,  caused 
by  the  tension  of  the  fluid  in  the  ventricles,  which  obstructs  the  entrance  of 
the  blood  into  the  minute  vessels  during  the  last  moments  of  life,  when  the 
failing  heart  can  no  longer  impel  it  with  force,  and  partly  because  this  ten- 
sion exists  after  death  (as  is  shown  by  the  force  with  which  the  fluid  spirts 
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out  of  an  opening  made  into  the  ventricles)  and  presses  the  blood  out  of 
the  small  vessels,  leaving  the  brain  blanched  and  apparently  bloodless. 

It  is  maintained  by  some  that  the  post-mortem  elastic  pressure  exerted 
upon  the  blood-vessels  is  contributed  to  by  the  absorption  into  the  brain-sub- 
stance after  death  of  the  fluid  which,  according  to  Hitzig,  exists  during  life 
between  the  dura  mater  and  pia  mater,  and  thus  the  post-mortem  volume  of 
the  brain  is  increased.  While  the  vessels  of  the  pia  mater  of  the  convexity 
of  the  brain  present  little  or  no  indication  of  previous  hypersemia,  those  of 
the  choroid  plexus  in  the  lateral  ventricles  are  engorged,  and  sometimes 
present  punctiform  hemorrhages,  evidences  of  their  great  distention  during 
life,  and  of  the  prominent  part  they  take  in  the  production  of  the  effusion. 
As  a  rule,  neither  upon  the  surface  of  the  hemispheres  nor  on  the  pia  of 
the  base  is  there  any  evidence  to  the  naked  eye  of  pus,  only  the  microscope 
shows  that  along  the  course  of  the  vessels  upon  their  borders  in  the  peri- 
vascular space  there  is  an  accumulation  of  leucocytes  that  have  made  their 
way  through  the  vascular  walls.  Sometimes  the  appearances  are  more  in- 
dicative of  the  formation  of  pus.  The  fluid  in  the  ventricles  is  albuminous, 
and  rendered  turbid  to  a  greater  or  less  degree  by  the  leucocytes  and  pus- 
corpuscles  it  contains.  The  convolutions  on  the  convexity  of  the  hemi- 
spheres are  flattened  by  the  pressure  from  within,  the  sulci  are  narrowed  and 
linear.  The  brain-substance  is  pale,  and  less  succulent  than  normal.  The 
rest  of  the  body  presents  nothing  noteworthy  except  the  emaciation,  which, 
if  the  disease  has  been  long  continued,  may  be  very  great,  and  is,  in  fact, 
somewhat  characteristic  of  this  affection. 

Treatment. — In  lepto-meningitis  it  is  doubtful  how  far  any  treatment 
can  be  considered  curative,  but,  inasmuch  as  a  certain  number  of  cases 
recover  partially  or  completely,  we  should  do  all  in  our  power  to  alleviate 
symptoms  and  place  the  patient  in  the  best  attitude,  so  to  speak,  to  sustain 
the  assaults  of  the  disease.  The  great  and  well-known  sympathy  between 
the  gastro-intestinal  and  the  cerebral  circulation  inclines  us  to  expect  some 
result  from  acting  on  the  former,  and,  in  fact,  benefit  does  seem  to  be 
derived  from  pretty  freely  opening  the  bowels  in  the  early  stage  of  the 
disease,  and  from  relieving  the  obstinate  constipation  during  its  progress. 
For  this  purpose  calomel  appears  to  be  one  of  the  best  drugs ;  but  its  con- 
tinuance "  in  broken  doses,"  with  the  view  of  obtaining  its  constitutional 
effects,  I  must  deprecate  as  useless  and  tending  to  depress  and  weaken  the 
patient.  Iodide  of  potassium  and  iodide  of  sodium  are  remedies  in  constant 
use,  and  much  relied  on  by  some.  To  obtain  any  good  effects  from  the 
iodides,  they  must  be  given  in  large  and  increasing  doses,  the  amount  to  be 
limited  only  when  they  cause  some  disturbance  of  the  stomach  or  of  the 
system  generally. 

Local  bloodletting,  as  by  leeches  to  the  mastoid  processes  or  wet  cups 
to  the  back  of  the  neck,  if  resorted  to  in  the  ouset  of  the  disease  affords 
relief  to  the  symptoms  of  hypersemia,  although  it  is  difficult  to  explain  its 
action,  which  is  probably  through  the  vaso-motor  nerves.     Cold  applied 
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continuously  to  the  head  by  means  of  the  ice-bag  has  long  received  the 
sanction  of  most  practitioners,  and  is  always  demanded  by  the  laity.  In 
many  cases  it  is  demanded  of  us  to  do  something  to  calm  the  restlessness 
of  the  little  patient,  to  ward  off  convulsions,  or  to  mitigate  their  severity. 
Here  I  believe  we  have  the  most  potent  agents  in  the  bromides  and  in  hy- 
drate of  chloral.  The  bromides,  moreover,  probably  tend  to  modify  favor- 
ably the  intracranial  hyperemia.  They  may  be  freely  exhibited,  care  being 
taken  to  watch  for  the  condition  of  bromism,  which,  if  it  is  induced  by  the 
drug,  may  be  confounded  with  the  cerebral  symptoms  caused  by  the  disease. 
Chloral  used  as  a  rectal  injection  is  an  excellent  means  for  restraining  con- 
vulsive attacks.  In  spite  of  the  prejudice  against  the  use  of  opiates  in 
supposed  congestion  of  the  brain,  there  is  no  doubt  of  the  advantage  to  be 
derived  from  them  as  a  means  of  quieting  great  restlessness.  A  very  im- 
portant remedy  is  the  warm  bath  frequently  repeated  while  cold  is  applied 
to  the  head. 

From  derivatives,  as  blisters  behind  the  ears,  croton  oil,  etc.,  I  have 
observed  little  or  no  advantage,  while  they  almost  certainly  annoy  and  irri- 
tate the  patient.  Shaving  the  head  and  painting  it  with  tincture  of  iodine, 
as  is  sometimes  done,  is  as  worthless  as  it  is  revoltingly  disfiguring. 
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Chronic  hydrocephalus  is  the  gradual  accumulation  of  serous  fluid 
within  the  cranium,  sometimes  occupying  the  space  between  the  dura  mater 
and  pia  mater  (the.  so-called  arachnoid  cavity),  sometimes  the  meshes  of  the 
pia  mater  (the  so-called  arachnoid  space),  but  most  frequently  the  cavities 
of  the  lateral  ventricles,  in  which  latter  case  it  produces  the  most  character- 
istic symptoms, — viz.,  enlargement  of  the  head,  alteration  of  the  visage,  etc. 
When  the  effused  fluid  is  in  the  space  between  the  dura  mater  and  pia 
mater,  or  in  the -meshes  of  the  pia  mater,  it  is  designated  external  hydro- 
cephalus ;  when  it  is  in  the  ventricles,  it  is  called  internal  hydrocephalus. 
These  forms  may  be  combined,  and  the  fluid  be  present  between  the  dura 
mater  and  brain  and  also  in  the  ventricles. 

In  the  great  majority  of  cases  of  chronic  hydrocephalus,  especially 
those  resulting  from  ventricular  effusion,  the  head  is  greatly  increased  in 
size,  and  shows  abnormal  conditions  of  the  cranial  bones  and  of  the  sutures. 
The  hydrocephalic  fluid  may  be  identical  with  the  cerebro-spinal  fluid,  or  it 
may  be  turbid  and  contain  albumen,  sometimes  to  a  high  percentage.  The 
presence  of  albumen  beyond  a  very  small  amount  furnishes  the  presump- 
tion that  the  effusion  is  the  result  of  or  accompanied  with  inflammatory 
action. 

External  Hydrocephalus  may  exist  before  birth  (congenital),  and, 
by  increasing  the  size  of  the  head,  sometimes  interferes  with  the  delivery 
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of  the  child.  The  enlargement  of  the  head  may  go  on  after  birth,  but 
only  exceptionally  does  it  attain  the  dimensions  commonly  seen  in  inter- 
nal hydrocephalus.  In  a  few  cases  the  effusion  after  reaching  a  certain 
amount  has  remained  stationary,  and  the  individual  has  lived  to  adult  age. 

It  is  difficult  to  reach  a  conclusion  as  to  the  causes  of  congenital  ex- 
ternal hydrocephalus  in  all  cases.  Sometimes  it  appears  to  be  the  sequel  of 
an  internal  hydrocephalus,  the  fluid  of  which  has  broken  through  the  walls 
of  the  distended  ventricles  into  the  subdural  space.  In  such  cases  the  brain, 
as  would  be  expected,  is  found  compressed  and  atrophied  at  the  base  of  the 
cranium.  Sometimes  there  is  defective  development  of  the  brain,  and  fluid 
is  found  both  within  the  ventricles  and  in  the  subdural  space.  Again,  cases 
are  recorded  of  a  simple  effusion  in  the  subdural  space,  in  which  the  brain 
was  but  moderately  atrophied.  It  cannot  be  decided  at  present  whether 
such  cases  are  the  result  or  not  of  an  inflammation.  External  hydroceph- 
alus occurs  in  children  sometimes  as  the  result  of  enfeebling  diseases,  as 
diarrhoea,  rickets,  congenital  syphilis  (?),  etc.  The  amount  of  fluid  in  these 
cases  is  small,  and  its  occurrence  may  be  looked  upon  rather  as  a  symptom 
of  the  general  disease. 

Another  form  of  external  hydrocephalus  is  much  more  frequent  and  its 
etiology  better  understood.  It  is  the  result  of  an  inflammation  of  the  dura 
mater,  a  pachymeningitis.  As  a  result  of  the  pachymeningitis,  there  is 
formed  a  sac  of  false  membrane  which  is  filled  with  fluid,  sometimes 
serous,  sometimes  showing  evidence  of  the  inflammation  which  has  accom- 
panied its  formation.  In  these  cases,  although  the  head  does  not  attain  the 
size  usual  in  internal  hydrocephalus,  it  presents  the  same  general  conditions. 
The  sutures  are  widened,  there  is  transparency  of  the  cranial  walls  and  fluc- 
tuation, and  it  is  difficult,  if  not  impossible,  in  some  cases  to  make  the 
diagnosis  between  it  and  internal  hydrocephalus. 

The  form  of  external  hydrocephalus  which  consists  in  the  accumulation 
of  fluid  in  the  meshes  of  the  pia  mater  demands  but  passing  mention  here. 
It  is  almost  always  a  passive  effusion  filling  up  the  space  left  by  the 
shrunken  brain, — a  hydrocephalus  e.r  vacuo.  There  is  no  sufficient  evidence 
that  an  accumulation  of  serous  fluid  in  the  meshes  of  the  pia  mater  ever 
causes  injurious  compression  of  the  brain-substance. 

Chronic  Internal  Hydrocephalus. — Accumulation  of  serous  fluid 
in  the  ventricles  is  the  form  of  hydrocephalus  most  commonly  recognized. 
It  may  be  congenital  or  acquired,  the  congenital  form  embracing  the  larger 
number  of  cases  of  hydrocephalus.  The  effusion  may  have  advanced  so 
far  at  the  time  of  birth  as  to  impede  delivery  and  necessitate  its  evacuation, 
or,  although  a  certain  amount  of  fluid  is  present,  the  head  may  be  of  normal 
dimensions.  After  birth  the  accumulation  goes  on  with  varying  degrees 
of  rapidity  in  the  first  weeks  or  months  of  the  child's  life,  and  it  may  be  so 
gradual  as  to  render  it  impossible  to  say  of  a  particular  case  whether  the 
hydrocephalus  is  congenital  or  acquired. 

Cases  of  internal  hydrocephalus  may  be  divided,  according  to  their  causa- 
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tiou,  into  those  in  which  there  is  simple  accumulation  of  the  cerebro-spinal 
fluid  in  the  ventricles  without  inflammatory  action,  and  those  in  which  the 
effusion  is  the  result  of  an  inflammation  of  the  ependyma  of  the  ventricles 
and  of  the  choroid  plexuses.  In  these  latter  cases  the  accumulated  fluid  may 
indicate  the  inflammatory  process  to  which  it  owes  its  origin,  by  a  turbidity 
caused  by  the  admixture  of  pus  or  blood,  or,  although  the  fluid  is  clear,  by 
the  increased  amount  of  albumen  it  contains. 

It  is  often  impossible  during  the  life  of  the  patient  to  decide  in  which 
category  the  case  must  be  placed,  and  even  a  post-mortem  may  not  enable 
us  to  decide,  since  the  disease  may  have  a  non-inflammatory  beginning,  but 
an  inflammation  may  supervene  which  leaves  more  or  less  obvious  traces. 
In  cases  of  the  first  category  (non-inflammatory)  the  cause  of  the  accumula- 
tion is  found  most  frequently  in  an  abnormally  diminished  resistance  of 
the  cranial  walls  caused  by  malnutrition  and  imperfect  development  of  the 
bones  of  the  cranium.  Under  these  conditions  the  blood-pressure  within 
the  vessels,  not  being  sufficiently  counteracted  by  counter- pressure  from 
contiguous  parts,  we  may  conceive,  causes  an  abnormal  diffusion  or  filtra- 
tion of  the  fluid  part  of  the  blood  through  the  vascular  walls.  This  will 
take  place  most  readily  at  the  choroid  plexuses  of  the  lateral  ventricles, 
where  it  is  supposed  the  blood-pressure  can  act  to  most  advantage  in  the 
numerous  convoluted  vessels  of  those  bodies.  After  the  effusion  has  begun, 
every  additional  extension  of  the  cranial  walls  serves  to  thin  and  weaken 
them  and  render  them  less  able  to  resist  the  increasing  accumulation  of  the 
fluid  within  ;  in  other  words,  the  cranial  walls,  from  an  abnormal  condition, 
yield  before  the  pressure  which  normally  they  are  capable  of  sustaining. 
Under  these  conditions,  if  an  additional  intravascular  strain  is  brought  to 
bear  upon  the  vessels,  it  is  easy  to  see  that  effusion  through  their  walls  is 
readily  and  largely  increased.  Thus,  in  cases  where  the  cranial  bones 
present  this  abnormal  condition  of  their  nutrition,  the  convulsive  expiratory 
efforts  of  whooping-cough,  chronic  bronchitis,  or  other  lung-affections, 
which  hinder  the  free  return  of  blood  from  the  brain,  exercise  a  marked 
effect  in  increasing  the  hydrocephalic  effusion.  Here,  as  in  acute  hydro- 
cephalus, the  part  that  may  be  played  by  crippled  and  imperfect  absorption 
cannot  but  suggest  itself. 

The  disease  which  most  frequently  gives  rise  to  what  we  may  call  the 
hydrocephalic  conditions,  which  in  fact  may  be  considered  the  cause  of 
hydrocephalus  in  many  cases,  is  rachitis.  We  see  in  the  head  of  the 
rachitic  infant,  with  its  prominent  frontal  and  parietal  protuberances  and 
meagre  visage,  a  strong  resemblance  to  the  hydrocephalic  head,  and  it 
would  seem  that  there  may  be  sometimes  a  gradual  merging,  as  it  were,  of 
the  rachitic  head  into  the  hydrocephalic,  without  a  sharp  line  of  demarca- 
tion, the  result  of  a  gradual  non-inflammatory  accumulation  of  fluid  in  the 
ventricles.  It  is  thought  probable  by  some  authors  that  the  syphilitic 
taint  may  be  the  cause  of  non-inflammatory  hydrocephalus,  by  injuriously 
affecting  the  osseous  development  and  nutrition. 
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The  second  category — viz.,  chronic  internal  hydrocephalus  of  inflam- 
matory origin — includes  cases  both  congenital  and  acquired.  As  has  been 
already  said,  it  is  extremely  difficult  to  distinguish  cases  of  chronic  hydro- 
cephalus which  have  an  inflammatory  origin  from  those  which  have  not, 
and  practically  it  is  of  little  importance  to  do  so.  In  congenital  cases  which 
are  the  result  of  inflammatory  action  it  is  not  easy  to  give  an  adequate 
excitino-  cause  for  the  inflammation.  Some  of  the  acquired  cases,  however, 
may  be  plainly  traced  to  an  acute  lepto-meningitis  which  subsides  leaving 
alterations  which  result  in  chronic  internal  hydrocephalus.  Again,  we  see 
cases  where  the  inflammation  takes  the  chronic  form  from  the  beginning. 

Pathological  Anatomy. — The  most  obvious  point  in  the  pathological 
anatomy  of  hydrocephalus  is  the  abnormal  enlargement  of  the  head,  which 
is  the  consequence  of  the  accumulation  of  fluid  in  the  lateral  ventricles. 
Only  very  exceptionally  are  hydrocephalic  heads  found  smaller  than  normal. 
The  size  may  reach  enormous  dimensions  :  cases  in  which  the  circumference 
reached  fifty-two  inches,  and  more,  have  been  recorded.  While  the  bones 
at  the  base  of  the  cranium  are  generally  less  developed  than  normal,  those 
constituting  its  vault  and  sides  are  greatly  increased  in  superficial  extent, 
and  thinned,  as  it  were  stretched,  to  the  extent  of  becoming  diaphanous, 
yielding  like  parchment  to  pressure  of  the  finger,  or  presenting  unossificd 
spaces  within  their  circumference.  Sometimes  the  flat  bones  of  the  cranium 
are  made  up  of  osseous  islets  connected  together  by  membrane.  Ossa 
triquetra  are  often  developed.  As  a  rare  occurrence,  however,  the  bones 
of  the  enlarged  hydrocephalic  head  are  greatly  thickened.  The  fontanels 
and  sutures  are  widely  opened,  causing  the  bones  of  the  cranial  vault  to 
spread  out  from  the  base, — as  Trousseau  has  expressed  it,  like  the  leaves 
of  a  flower.  In  cases  of  chronic  hydrocephalus  of  inflammatory  origin 
the  pia  mater  at  the  base  of  the  brain  is  often  thickened  and  opaque,  and 
the  choroid  plexuses  show  changes  indicative  of  inflammatory  action.  The 
ependyma  of  the  lateral  ventricles,  which  in  cases  of  hydrocephalus  from 
defective  resistance  of  the  cranial  walls  is  normal  and  transparent,  in  these 
inflammatory  cases  is  thickened  and  granular,  and  may  sometimes  be 
stripped  off  in  shreds.  The  hemispheres  exhibit  great  alterations,  while 
the  cerebellum,  pons,  and  medulla  oblongata  are  very  rarely  affected,  and 
are  protected  by  the  tentorium  cerebelli  from  compression  by  the  distended 
hemispheres.  The  lateral  ventricles  may  be  disturbed  to  a  prodigious 
degree,  their  walls  being  thinned  in  proportion,  so  that  we  have  the  sub- 
stance of  the  hemispheres  represented  only  by  a  thin  layer  of  nervous 
matter  pressed  against  the  vault  and  sides  of  the  cranium,  while  the  basal 
ganglia  and  peduncles  are  flattened  out  by  the  compression.  The  walls  of 
the  ventricles  may  be  reduced  to  one-twelfth  or  one-twenty-fifth  of  an  inch, 
or  "  no  thicker  than  paper"  (Dickinson),  the  convolutions  and  sulci  being 
almost  or  quite  obliterated,  and  sometimes  it  is  impossible  to  distinguish 
the  gray  from  the  white  matter.  Such  conditions  must  obviously  produce 
structural  changes  in  the  nerve-substance,  but  of  these  we  know  little.    The 
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Sylvian  aqueduct  may  be  widened  and  the  hydrocephalic  fluid  found  also 
in  the  distended  fourth  ventricle.  The  blindness  so  often  seen  is  the  effect  of 
pressure  upon  the  optic  tracts,  causing  destructive  changes  in  them,  and  white 
atrophy  of  the  optic  nerves.  There  may  be  found,  besides,  various  defects  of 
development  of  the  bi'ain,  as  absence  of  the  fornix  and  corpus  callosum. 

Partial  hydrocephalus — viz.,  when  the  excess  of  fluid  is  confined  to  one 
lateral  ventricle,  or  even  to  one  horn  of  the  ventricle — is  the  result  of 
local  inflammatory  action,  and  need  not  be  considered  here. 

The  hydrocephalic  fluid  varies,  of  course,  with  the  size  of  the  head,  but 
also  in  proportion  to  the  amount  of  compression  and  reduction  in  volume 
the  brain  has  undergone.  It  may  amount  to  many  pints.  It  is  sometimes 
clear  and  limpid,  sometimes  turbid,  and  sometimes  it  may  be  seen  obviously 
to  contain  pus  or  to  be  tinged  by  extravasated  blood.  In  the  clear  fluid  of 
hydrocephalus  from  deficient  resistance  of  the  cranial  walls  (non-inflamma- 
tory hydrocephalus)  there  is  found  no  more  albumen  than  in  the  cerebro- 
spinal fluid,  which,  in  fact,  it  exactly  resembles,  but  in  those  cases  where 
inflammation  has  caused  the  effusion,  or  where  an  inflammation  has  super- 
vened upon  an  originally  non-inflammatory  case,  the  specific  gravity  of  the 
fluid  is  increased,  and  albumen  is  present  in  greater  or  less  quantity. 
Huguenin  says  that  if  it  is  present  in  a  greater  proportion  than  two  and  a 
half  per  cent,  it  indicates  an  inflammatory  action. 

Symptoms. — The  symptoms  of  ordinary  chronic  hydrocephalus  stand  in 
immediate  and  obvious  relation  to  its  pathological  anatomy,  as  the  enlarged 
head,  the  shrunken  face,  the  staring  eyes,  the  cerebral  oppression  and  in- 
competence, and  the  nervous  disorders.  The  head  may  reach  such  dimen- 
sions that  it  can  no  longer  be  supported  by  the  muscles  of  the  neck,  and,  as 
has  been  said,  the  body  appears  but  an  appendage  to  it.  The  distended 
fontanels  and  sutures  together  form  an  open  membranous  space  between  the 
cranial  bones,  that  may  reach  between  the  separated  halves  of  the  frontal 
bones  to  the  root  of  the  nose.  Percussion  of  the  head  elicits  the  sensation 
of  fluctuation,  and  the  thinned  cranial  walls  and  brain  may  allow  a  certain 
degree  of  translucence,  as  in  hydrocele.  The  huge  almost  hairless  head, 
marked  with  distended  blue  veins,  contrasted  with  the  small  withered  face, 
presents  a  striking  and  characteristic  picture.  The  head  is  often  covered 
with  a  profuse  sweat.  The  orbital  plates,  depressed  by  the  effusion  down- 
ward to  an  obtuse  angle  with  the  body  of  the  frontal  bone,  so  alter  the 
position  of  the  eyes  that  the  sclerotic  is  uncovered  above,  while  the  iris  and 
pupil  are  half  hidden  by  the  lower  lid,  giving  a  ghastly  stare  from  under 
the  high  arched  eyebrows. 

This  position  of  the  eyes  is  considered  by  some  as  pathognomonic  of 
ventricular  effusion  in  contradistinction  to  external  hydrocephalus  or  cerebral 
hypertrophy,  these  latter  conditions,  it  is  believed,  not  causing  the  abnormal 
position  of  the  orbital  plates  upon  which  the  ocular  phenomena  depend. 
In  some  cases  there  is  strabismus  or  nystagmus.  Alterations  in  the  fundus 
oculi  have  often  been  observed,  and  blindness  or  impairment  of  vision  is 
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common.  It  is  obvious  from  the  pathological  anatomy  of  the  disease  that 
vision  may  be  impaired  in  two  ways,  either  by  direct  pressure  on  the  optic 
tracts,  or  by  the  distention  which  the  cortex  undergoes  impairing  the  func- 
tional activity  of  the  visual  centres.  This  will  account  for  the  fact  that 
the  alterations  of  the  fundus  are  not  always  sufficient  to  account  for  the 
impairment  of  vision  existing. 

That  the  other  special  senses  should  be  interfered  with  is  most  natural 
to  suppose,  and  has  been  observed,  but  such  investigations  are  exceedingly 
difficult  in  children.  Hydrocephalic  children  are,  with  few  exceptions, 
feeble_minded  in  various  degrees,  even  to  complete  idiocy.  This  we  would 
naturally  expect  from  the  stress  of  the  disease  being  upon  the  brain,  and  it 
is,  of  course,  in  proportion  to  the  damage  the  hemispheres  have  sustained 
that  the  intellect  suffers.  It  is  at  the  same  time  remarkable  how  tolerant 
the  gray  matter  is  of  the  distention  and  displacement,  and  how  it  continues 
to  function  even  imperfectly  under  such  altered  conditions  and  impaired 
nutrition.  In  exceptional  cases,  where  there  has  been  an  arrest  of  the 
disease,  or  where  it  has  progressed  very  slowly,  the  brain  may  continue  to 
develop,  and  the  intellect,  keeping  pace,  attain  the  average  capacity.  Cases 
have  been  recorded  of  even  exceptional  brightness. 

The  development  of  the  body  is  retarded  and  imperfect ;  the  limbs  are 
small,  wanting  the  plumpness  and  elastic  tension  of  infancy,  sometimes 
deformed.  Not  unfrequently  there  is  tremor,  with  stiffness,  or  contraction, 
of  one  or  more  of  the  limbs,  or  rigidity  of  the  neck  and  spine.  Paralysis 
more  or  less  extensive,  monoplegia,  hemiplegia,  or  paraplegia  are  not  un- 
commonly among  the  symptoms.  Convulsions,  sometimes  partial,  some- 
times general,  frequently  occur.  The  little  patients  often  eat  voraciously, 
although  the  digestion  may  be  weak  and  vomiting  frequent.  In  many 
cases  of  chronic  hydrocephalus,  when  the  observer's  ear  is  applied  to  the 
head  of  the  patient  a  sound  or  murmur  synchronous  with  the  ventricular 
systole,  and  of  a  blowing,  cooing  character,  may  be  heard.  Several  expla- 
nations of  it,  none  completely  satisfactory,  have  been  given.  It  would 
appear  to  be  distinctive  of  chronic  hydrocephalus,  as  opposed  to  cases  of 
acute  hydrocephalus  with  rapid  effusion,  and  tension  in  the  ventricles. 

Prognosis. — The  prognosis  in  chronic  hydrocephalus  is  most  unfavor- 
able, especially  when  it  is  congenital,  the  child  in  such  cases  generally  dying 
within  the  first  few  weeks  after  birth.  Life  may  be  prolonged,  however, 
for  months  or  years,  while  the  disease  gradually  progresses,  the  head  in- 
creasing in  size,  the  senses  becoming  more  and  more  impaired,  the  incoordi- 
nation of  movement  and  paralysis  more  marked,  the  convulsions  more 
frequent,  until  death,  sometimes  suddenly  occurring  from  an  acute  exacer- 
bation of  the  disease,  closes  the  scene.  Cases,  however,  occur  in  which  the 
effusion  of  fluid  is  arrested  (by  some  process  which  we  do  not  understand) 
suddenly  or  gradually,  and  the  patient  may  attain  adult  age,  or  even,  as  has 
been  recorded,  old  age.  In  some  of  these  cases  of  arrest  of  the  disease  the 
thinning  of  the  cranial  bones  gives  place  to  great  thickening  from  an  ab- 
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normal  osseous  deposit.  Cases  have  been  recorded  in  which  after  closure  of 
the  sutures  and  fontanels  a  renewed  development  of  the  disease,  probably  of 
an  inflammatory  nature,  has  caused  them  to  open  again.  Sometimes  nature 
seems  to  make  a  conservative  effort,  as  it  were,  and  the  fluid  breaks  its  way 
externally  through  the  orbit,  the  ear,  or  in  most  cases  the  nose.  Some  of 
these  evacuations  of  the  fluid  have  resulted  in  a  cure.  With  the  arrest  of 
the  effusion,  however,  we  must  not  expect  necessarily  a  further  development 
of  the  brain,  which  may  be  more  or  less  permanently  damaged  by  the  pre- 
ceding condition.  The  large  majority  of  hydrocephalics  are  idiotic,  or 
exhibit  but  a  childish  intelligence,  the  few  exceptions  being  those  who 
reach  an  average  mental  capacity. 

Diagnosis. — The  form  and  size  of  the  head  of  rachitic  children  at  birth 
sometimes  bear  such  a  resemblance  to  the  hydrocephalic  head  as  to  make 
a  mistake  in  diagnosis  possible.  In  those  cases  of  hydrocephalus  where  the 
head  is  normal  in  size,  the  effused  fluid  having  made  place  for  itself  at  the 
expense  of  the  brain,  we  have  nothing  but  the  symptoms  on  the  part  of 
the  nervous  system  to  guide  us,  and  the  diagnosis  will  be  more  or  less 
difficult.  Where  there  is  marked  enlargement  of  the  head,  the  only  affec- 
tion with  which  hydrocephalus  can  be  confounded  is  diffuse  hypertrophy  of 
the  brain, — a  very  rare  condition.  Here,  if  the  fontanels  are  open,  fluctua- 
tion and  a  certain  mobility  of  the  cranial  bones,  or,  with  more  certainty, 
cranial  translucency,  will  be  the  distinguishing  symptoms  of  hydrocephalus. 

Treatment. — We  cannot  feel  hopeful  of  the  result  of  treatment  in 
hydrocephalus.  Internal  remedies  have  been  tried,  with  the  view  of  pro- 
moting the  absorption  of  the  fluid,  or  of  evacuating  it  by  the  emunctories 
of  the  body.  Purgatives  and  diuretics  of  various  kinds  have  been  tried  in 
vain,  and  iodine,  iodide  of  potassium,  and  the  mercurials,  all  have  failed  to 
restore  the  disturbed  balance  between  effusion  and  absorption,  or  to  influence 
favorably  the  diseased  condition  of  the  ventricular  ependyma  and  choroid 
plexuses,  on  which  the  disease  depends.  Surgical  aid  has  been  called  in 
with  somewhat  better  success.  It  has  been  attempted  to  resist  by  mechani- 
cal compression  the  enlargement  of  the  cranium,  and  so  repress  the  effusion 
and  promote  absorption.  The  means  employed  is  the  careful  and  methodi- 
cal application  of  strips  of  adhesive  plaster  over  the  entire  cranium,  caution 
being  exercised  lest  the  skin  become  excoriated,  or,  as  has  sometimes  hap- 
pened, gangrenous.  It  must  be  remembered  that  this  treatment  increases,  at 
least  at  first,  that  compression  of  the  brain  which  causes  some  of  the  worst 
symptoms  of  the  disease,  and  again  that  there  is  a  difference  in  tolerating  it 
on  the  part  of  different  patients.  Although  there  has  been  great  difference 
of  opinion  .in  estimating  the  result  of  this  treatment,  it  must  be  admitted 
that  many  cases  of  improvement  and  some  of  cure  have  been  recorded. 

Evacuation  of  the  fluid  by  means  of  puncture  with  the  trocar  or  with 
the  aspirator  through  the  fontanel  has  been  resorted  to,  but  the  fluid  rapidly 
reaccumulates,  even  though  external  compression  has  been  applied  after 
the  operation  to  the  collapsed  cranium.     The  more  feasible  plan  seems  to 
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be  to  evacuate  by  repeated  punctures  small  quantities  of  the  fluid  at  a  time 
compression  being  carefully  and  continuously  applied  to  the  head.  In 
some  cases  tincture  of  iodine  has  been  injected  into  the  distended  ventricu- 
lar cavities ;  but  the  results  do  not  encourage  us  to  repeat  the  procedure. 
The  remarkable  tolerance  by  the  brain  of  such  treatment  is  probably  due 
to  the  thickened  and  altered  condition  of  the  ventricular  ependyma,  and  its 
sluggish  absorption.  If  cases  of  external  hydrocephalus  can  be  distin- 
guished, they  will  from  their  nature  present  the  most  favorable  opportu- 
nities for  such  injections. 

Upon  the  whole,  in  the  great  majority  of  cases  of  chronic  hydrocephalus 
strict  attention  to  the  rules  of  health  and  diet,  with  the  administration  of 
cod-liver  oil,  and  tonics  when  they  are  indicated,  exhausts  our  resources 
and  sometimes  these  means  eifect  much  more  than  might  have  been  a  prim 
expected. 
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OEEEBEAL    PALSIES    OF    CHILDHOOD. 

Definition. — These  palsies  are  of  the  nature  of  hemiplegia,  double 
hemiplegia  (or  diplegia),  or  paraplegia,  with  spastic  symptoms  and  cerebral 
defect,  the  atrophy  of  the  paralyzed  parts  varying  in  degree,  although 
usually  slight,  and  not  attended  by  any  marked  alterations  in  electrical 
reaction. 

History. — Although  Reil  as  far  back  as  1812,  Cazauvielh  in  1827,  and 
Billard  in  1828  had  made  some  mention  of  the  alterations  in  the  infantile 
brain,  it  may  be  said  that  the  first  authors  to  describe  porencephalic  losses 
of  cerebral  substance  were  Breschet  in  1831,  Lallemand  in  1834,  Roki- 
tansky  in  1835,  and  Cruveilhier  in  1849.  But  the  first  adequate  descrip- 
tion of  cerebral  palsies  in  children  was  given  by  Henoch  in  1842,  and  this 
was  followed  by  the  excellent  description  of  Little  in  1853,  by  that  of 
Turner  in  1856,  and  by  that  of  Von  Heine  in  1860.  Heschl  formulated 
the  term  "porencephaly"  in  1859  to  designate  losses  of  cerebral  substance. 
From  that  time  to  the  present  day  the  literature  of  the  subject  has  been 
very  abundant.  Among  the  most  notable  of  the  earlier  works  is  that  of 
Leidesdorf  and  Strieker  in  1865,  narrating  their  experiments  in  the  pro- 
duction of  encephalitis  in  chickens,  Tigges's  on  the  production  of  enceph- 
alitis in  rabbits,  Virchow's  in  1865  on  congenital  encephalitis  of  a  peculiar 
nature,  Cotard's  thtse  de  Paris  in  1868,  Kundrat's  great  book  on  poren- 
cephaly in  1882,  and  Parrot's  article  in  1883  on  steatosis.  There  is  no 
doubt  that  Striimpell's  article  in  1884,  describing  his  so-called  polio- 
encephalitis, reawakened  interest  in  this  subject  and  caused  considerable 
addition  to  our  knowledge  of  it.  Among  the  later  contributions  the  most 
valuable  are  those  of  Gandard,  Jendrassfk  and  Marie,  McNutt,  Wallenberg, 
Knapp,  Audry,  Gibney,  and  Gowers,  whilst  in  the  last  two  years  Osier, 
of  Baltimore,  and  Sachs  and  Peterson,  of  New  York,  have  made  valuable 
additions  to  our  clinical  knowledge  of  the  subject.     For  other  authors 

reference  must  be  made  to  the  appended  bibliography. 
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Etiology. — The  etiology  is  very  obscure,  although  it  is  the  custom 
to  rank  among  the  causes  many  attendant  or  preceding  diseases,  many  cir- 
cumstances of  immediate  environment,  and  many  hereditary  peculiarities. 
That  these  may  all  have  some  determining  weight  cannot,  of  course,  be 
denied,  but  that  they  are  the  real  causes  of  the  disease  cannot  be  affirmed, 
since  they  bear  pretty  much  the  same  relationship  to  so  many  other  diseases. 
Amono-  such  etiological  factors  have  been  mentioned  marriages  of  consan- 
guinity ;  syphilis  and  intemperance  in  the  parents;  difficult  delivery; 
asphyxia  of  the  new-born  j  cerebral  traumata ;  infectious  diseases,  such  as 
scarlet  fever,  diphtheria,  pertussis,  typhus,  and  variola;  abnormal  con- 
ditions of  the  mother  during  pregnancy;  violent  vomiting;  defective 
nutrition. 

Ages. — Of  the  one  hundred  and  forty  cases  collected  by  Sachs  and 
Peterson,  one  hundred  and  sixteen  had  their  onset  in  the  first  three  years 
of  life,  forty-nine  being  congenital.  In  one  hundred  and  twenty  cases  of 
Osier's,  one  hundred  and  six  began  in  the  first  three  years  of  life,  fifteen 
being  congenital.  The  paraplegise  are  generally  congenital,  whilst  the 
double  hemiplegia?  (diplegite)  usually  commence  as  do  the  single  hemi- 
plegia?. 

Pathology  and  Pathological  Anatomy. — Of  the  numerous  diseases 
of  the  infantile  brain  those  are  well  known  that  are  due  to  a  suppurative 
meningitis  occurring  from  a  distinct  cause,  cerebro-spinal  meningitis  of  the 
sporadic  or  epidemic  type,  and  cerebral  meningitis  of  traumatic  origin. 
Outside  of  these,  however,  the  many  pathological  conditions  affecting  the 
foetal  and  the  infantile  brain  are  involved  in  great  obscurity.  It  is  not 
strange  that  this  should  be  so.  Almost  all  these  lesions  are  chronic,  and 
autopsies  are  not  had  until  a  considerable  time  after  the  onset,  so  that  the 
terminal  conditions — the  post-funereal  ones,  so  to  speak — are  the  only  ones 
that  can  be  studied,  and  a  bewildering  diversity  of  opinion  necessarily 
obtains  as  to  the  exact  nature  and  origin  of  the  causative  processes.  Nor 
has  the  clinical  expression  of  these  intracranial  processes  thrown  much 
light  upon  the  subject.  It  must  be  remembered  that  the  brain  is  a  highly 
complex  structure.  In  the  child  only  gross  impairment  of  motion,  sight, 
and  hearing  can  be  observed,  and  even  these  only  after  a  certain  age.  The 
ordinary  forms  of  sensation,  the  group  of  symptoms  included  under  the 
common  name  of  aphasia,  the  so-called  word-deafness,  the  fine  muscular 
movements,  the  more  delicate  impairments  of  sight,  such  as  hemianopsia, 
etc.,  the  subjective  sensations  of  vertigo,  and  the  peculiar  noises  that  are 
often  of'  so  much  diagnostic  importance  in  certain  impairments  of  hearing, 
— all  these  are  finer  functions  that,  cannot  be  tested  in  the  child  until  it  has 
attained  nearly  the  intelligence  of  youth,  and  they  are  entirely  beyond  our 
recognition  in  the  infant.  Moreover,  these  old  lesions  that  have  begun  in 
infancy  or  foetal  life  do  not  cause  the  same  localized  impairment  of  function 
that  they  do  in  the  adult  brain.  Hydrocephalus,  hemorrhage,  embolism, 
and  thrombosis  are  described  in  this  Cyclopaedia  by  other  authors.     Aside 
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from  these,  the  following  lesions  have  been  observed  in  the  brains  of  foetuses 
and  infants  who  had  presented  during  life  the  clinical  symptoms  of  the 
cerebral  palsies : 

Encephalitis  and  meningo-encephalitis ; 

The  so-called  polio-encephalitis ; 

The  congenital  encephalitis  of  Virchow ; 

Porencephaly ; 

Apoplexy  of  the  new-born ; 

Thrombosis  of  the  cerebral  veins ; 

Atrophy  and  sclerosis. 

Encephalitis  and  meningo-encephalitis  generally  begin  in  the  pia  and 
cortex,  and  proceed  with  cellular  infiltration  and  sclerosis,  minute  hemor- 
rhages, and  eventually  atrophy  or,  more  rarely,  hypertrophy  of  the  affected 
convolutions.  The  large  basal  ganglia  and  even  the  spinal  cord  may  be 
implicated  simultaneously  in  this  process,  but  this  is  to  be  distinguished 
from  the  secondary  descending  degeneration  which  may  result  from  a  lesion 
in  the  cortex.  The  onset  of  these  processes  has  not  been  studied  micro- 
scopically. The  thick  connective-tissue  masses  may  vary  in  size  from  that 
of  the  cortical  surface  of  the  whole  hemisphere  to  a  mere  cicatricial  streak. 
In  these  sclerotic  masses  scanty  remains  of  nerve-elements  are  found.  The 
connective  tissue  may  consist  of  a  net-work,  in  the  meshes  of  which  are 
seen  scanty  openings  for  the  vessels  and  granulated  cells  and  nucleoli,  or 
it  may  be  very  dense  and  the  openings  for  the  blood-vessels  large  and 
numerous.  Because  of  a  seeming  relationship  between  the  density  of  the 
connective  tissue  and  the  size  of  the  vascular  openings,  as  well  as  because 
Hayem  has  found  the  walls  of  the  blood-vessels  thickened,  especially  the 
adventitia,  and  because  Marie  has  found  these  vascular  walls  in  a  condition 
of  inflammatory  infiltration  with  embryonic  nuclei,  it  has  been  suggested 
that  the  vascular  lesions  were  the  initiative  process ;  but  there  is  nothing 
to  show  whether  or  not  they  are  cause,  effect,  or  part  of  a  general  under- 
lying condition.  In  the  hypertrophic  form  of  sclerosis  the  cerebral  sub- 
stance is  not  infrequently  dotted  with,  ten  or  twelve  masses  varying  in  size 
from  that  of  a  bean  to  that  of  a  ten-cent  piece,  round  or  streak-like,  or  of 
the  consistence  of  india-rubber,  principally  in  the  cortex  or  in  the  central 
ganglia.  From  these  masses  the  pia  tears  easily,  but  is  adherent  to  the 
surrounding  tissues,  which  are  of  a  reddish  color  from  a  markedly  vascular 
injection.  These  masses  consist  of  thick  connective  tissue  with  spindle- 
cells,  and  pass  into  the  normal  tissue  without  sharp  demarcation.  A  few 
atrophied  ganglion-cells  are  found  filled  with  pigment  and  granules. 

In  1884,  Striimpell  advanced  the  theory  that  there  was  in  children  an 
acute  infectious  encephalitis  of  the  motor  convolutions,  analogous  to  the 
acute  myelitis  of  the  anterior  cornua  of  the  spinal  cord.  This  seems  to  me 
to  have  been  one  of  the  most  flippant  pathological  suggestions  ever  made  in 
medicine,  advanced  without  the  slightest  proof  on  the  part  of  its  author ; 
and  as  yet  only  one  writer,  Kanke,  has  adopted  this  view,  and  only  one 
Vol.  IV.— 31 


482  CEREBRAL   PALSIES   AND   SUPPURATIVE   MENINGITIS. 

clinical  observation,  probably  merely  coincidental,  not  elucidated  by  an 
autopsy,  has  been  cited  in  support  of  it.  The  avidity  with  which  the  sug- 
gestion has  been  seized  for  discussion  and  observation  and  the  large  litera- 
ture which  has  grown  up  in  refutation  of  it  are  pitiable  illustrations  of  the 
paucity  of  our  exact  knowledge  of  the  pathology  of  the  foetal  and  the  infan- 
tile brain.  Cotard  and  Gandard  cite  seven  cases  with  the  symptoms  of 
Striimpell's  so-called  polio-encephalitis,  in  which  the  cortex  was  found  to  be 
normal,  and  in  which  the  lesions  were  as  follows  :  cyst  in  the  corpus  stria- 
tum, cyst  in  the  frontal  lobe  beneath  the  cortex,  sclerosis  beneath  one 
lateral  ventricle,  clot  in  the  internal  capsule,  embolic  softening  of  the  in- 
ternal capsule,  embolic  softening  of  the  corpus  striatum  and  surrounding 
tissue,  hemorrhage  into  the  thalamus  opticus  and  corpus  striatum.  Besides 
this,  Hoven  records  a  cyst  of  the  internal  capsule,  and  in  this  case  an 
especially  careful  examination  was  made  of  the  cortex,  which  was  found  to 
be  perfectly  normal.  "Wallenberg  also  reports  a  cyst  beneath  the  anterior 
corpora  quadrigemina,  implicating  the  eras  cerebri  and  the  lemniscus,  and 
destroying  completely  one  red  nucleus.  The  title  polio-encephalitis  is  the 
more  unfortunate,  as  the  same  name  has  been  very  properly  given  by 
Wernicke  to  a  thoroughly  authenticated  disease  of  the  motor  nuclei  of 
the  medulla  oblongata,  which  are  the  true  medullary  analogues  of  the 
anterior  cornua  of  the  spinal  cord. 

In  1865,  Virchow  described  what  he  termed  congenital  encephalitis, 
consisting  of  little  yellowish  masses  in  the  white  cerebral  substance,  and 
referable,  he  thought,  to  interstitial  inflammation  of  the  cerebral  substance, 
the  color  coming  from  fatty  granules.  Although  it  has  been '  maintained 
by  Jastrowitz  that  fatty  granules  are  physiological  in  foetal  brains,  there 
yet  seems  reason  to  believe  that  Yirchow's  description  applies  to  certain 
infrequent  cases. 

Heschl,  in  1859,  gave  the  name  of  porencephaly  (*6p<><;,  "a  hole,"  and 
iy/.itpaXov,  "  the  brain")  to  certain  exceedingly  curious  losses  of  cerebral  sub- 
stance in  foetal  and  infantile  brains,  varying  in  size  from  small  cavities  to 
an  entire  absence  of  both  hemispheres.  These  cavities  are  generally  full 
of  liquid,  and  are  traversed  by  filaments  forming  light  and  incomplete 
partitions.  Substances  resembling  adipocere  are  sometimes  found  floating 
in  them,  or  other  substances  of  transparent,  citron,  yellowish,  or  brown 
color.  These  cavities  may  open  into  the  arachnoid  cavity,  although  they 
generally  have  a  vascular  membranous  cover,  the  external  face  of  which 
may  be  colored  orange,  yellow,  or  brownish.  Ordinarily  the  pia  is  absent. 
Kundrat  maintains  that  the  convolutions  bordering  upon  these  cavities 
have  a  radiating  form  in  the  cases  of  pre-natal  origin.  The  adjacent  con- 
volutions 'may  be  carpeted  by  a  fine  cerebral  debris,  or  may  undergo  a 
gelatinous  transformation.     Sclerosis  of  the  tissues  bordering;  the  cavity  is 

ft  o  •/ 

very  frequent,  and  these  walls  often  have  a  rusty  color,  probably  from 
hemorrhage.  Near  the  lesion  diminution  or  obstruction  of  an  artery  may 
be  found.     Instead  of  the  cavities,  however,  there  may  be  absolute  loss  of 
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one  hemisphere  or  both.  The  bones  may  be  thinned  or  thickened,  the  skull 
may  be  hydrocephalic  or  microcephalic  in  shape,  occasionally  the  front  is 
very  much  flattened  and  slopes  backward.  Porencephaly  is  generally  of 
foetal  origin,  after  this  being  most  frequent  in  first  infancy,  occurring  excep- 
tionally afterwards.  In  fifty-seven  cases  analyzed  by  Audry,  thirty-four 
were  probably  of  foetal  origin,  thirteen  in  the  first  two  years  of  life,  nine 
in  the  second  infancy, — viz.,  three  in  the  third  year,  one  at  three  and  one- 
third  years,  one  at  seven,  one  at  nine  and  a  half,  one  at  ten,  one  at  eleven, 
one  at  fourteen ;  one  case  occurred  in  an  adult.  These  singular  losses  of 
cerebral  substance  have  been  attributed  to  an  arrest  of  development,  ex- 
treme hydrocephalus,  embolism  or  hemorrhage,  encephalitis,  and  a  profound 
cerebral  anaemia.  Kundrat  endeavored  to  trace  a  constant  relationship 
between  vascular  lesions  and  the  porencephalic  areas,  but  indubitable  cases 
have  been  reported  demonstrating  that  this  view  is  not  tenable.  A  peculiar 
gelatinous  and  cellular  infiltration  seems,  in  certain  cases,  to  be  one  of  the 
early  stages  of  the  process.  The  predisposing  and  exciting  causes  of  the 
affection  are  but  little  known,  although  traumatism  would  seem  to  have 
been  a  distinct  etiological  factor  in  several  instances. 

The  apoplexy  of  the  new-born  is  regarded  by  Osier  as  one  of  the 
chief  causes  of  the  bilateral  hemiplegia  or  paraplegia  occurring  at  birth, 
and  there  can  be  no  doubt  that  it  is  a  very  frequent  condition  in  new-born 
children,  especially,  as  Sarah  J.  McNutt  has  shown,  in  conjunction  with 
abnormal  labor,  asphyxia,  and  convulsions. 

Thrombosis  of  the  cerebral  veins  is  regarded  as  a  frequent  factor  by 
Gowers. 

It  will  thus  be  seen  that  the  fcetal  and  the  infantile  brain  behave  in  a 
different  pathological  manner  from  the  adult  brain.  In  the  former  we 
encounter  much  more  frequently  meningeal  hemorrhages  and  acute  forms 
of  encephalitis  and  meningo-encephalitis,  whilst  the  rapid  losses  of  cerebral 
substance  of  porencephaly  are  practically  unknown  at  later  periods  of  life. 
Nor  should  we  find  it  surprising  that  there  is  such  easily  effected  retro- 
gressive metamorphosis  of  the  cerebral  substance  in  the  infant  when  we 
consider  that  the  intracranial  contents  are  the  last  portions  of  the  nervous 
substance  to  develop  and  are  very  imperfectly  developed  during  fcetal  and 
infantile  life,  and  that  their  great  relative  bulk,  badly  protected  by  the  im- 
perfectly-ossified cranium,  renders  them  extremely  liable  to  injury  from 
without  in  the  helpless  foetus  and  in  the  almost  equally  helpless  infant. 
It  is  a  singular  fact,  however,  that  most  of  the  lesions  are  in  the  motor 
tract  that  extends  from  the  motor  convolutions  to  the  muscles.  The  course 
of  this  motor  tract  is  through  the  corona  radiata  to  the  internal  capsule, 
thence  through  the  pons  to  the  region  of  the  decussation,  where  it  divides 
into  two  columns,  the  one  going  down  upon  the  same  side  into  the  ante- 
rior pyramidal  columns  (columns  of  Tiirck),  the  other  crossing  to  the  oppo- 
site side  to  pass  down  through  the  lateral  pyramidal  column,  thence  into 
the  anterior  cornua,  making  direct  connection  with  the  great  ganglion-cells 
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from  which  arise  the  motor  nerves  that  emerge  along  the  anterior  roots  to 
terminate  in  the  motor  end-plates  of  the  muscle.  Although  different  con- 
volutions are  not  infrequently  the  site  of  lesion,  even  as  far  back  as  the 
occipital  lobe,  the  motor  convolutions  are  pre-eminently  affected.  But 
lesions  have  also  been  found  in  the  intracranial  portion  of  this  motor  tract 
without  affection  of  the  convolutions  :  thus,  as  has  already  been  stated,  one 
of  Gandard's  cases  had  a  clot  in  the  internal  capsule,  with  softening  and 
ecchymosis  of  the  Sylvian  fossa,  another  had  a  focus  of  softening  in  the 
region  of  the  internal  capsule,  and  another  a  softening  of  the  corpus  stri- 
atum and  the  surrounding  region  ;  one  of  Wallenberg's  cases  had  a  hemor- 
rhage in  the  right  optic  thalamus  and  corpus  striatum,  and  another  a  cyst 
beneath  the  anterior  corpora  quadrigemina,  implicating  the  pes  and  lem- 
niscus and  destroying  fibres  from  the  third  pair  and  red  nucleus ;  whilst 
H6ven's  case  had  a  cyst  in  the  nucleus  caudatus.  These  lesions  act  more 
disastrously  upon  the  fcetal  and  the  infantile  brain  than  upon  that  of  the 
adult,  for  the  evolution  of  the  former  is  seriously  hampered.  The  condition 
of  the  spinal  and  peripheral  portions  of  the  motor  tract  has  yet  to  be  studied 
thoroughly,  although  in  some  cases  of  spastic  paraplegia  there  is  reason  to 
believe  that  there  is  either  a  descending  degeneration,  or  a  lack  of  develop- 
ment of  the  intra-spinal  motor  strands.  There  can  be  no  question  that  the 
motor  tract  is  peculiarly  liable  to  disease  in  children,  and  that  the  cerebral 
palsies  are  the  earliest  in  point  of  time  of  the  great  series  of  lesions  to 
which  it  is  liable  at  this  period  of  life.  Dividing  the  motor  tract  into 
three  portions,  the  intracranial,  the  spinal,  and  the  peripheral,  we  may 
classify  its  lesions  in  this  manner :  cerebral,  the  cerebral  palsies  ■  spinal, 
myelitis  of  the  anterior  cornua  (poliomyelitis  anterior)  ;  peripheral,  pseudo- 
hypertrophic paralysis ;  whilst  progressive  muscular  atrophy  is  sometimes 
of  spinal  and  sometimes  of  peripheral  origin.  The  spinal  and  peripheral 
portions  of  the  motor  tract,  however,  are  much  more  prone  to  chronic 
disease  in  children,  almost  the  only  exception  being  the  acute  onset  of  most 
cases  of  poliomyelitis  anterior,  whilst  the  intracranial  portion  of  the  motor 
tract  is  very  liable  to  acute  disease,  the  chronic  lesions  being  rare.  The 
cellular  processes  of  the  spinal  lesions  have  been  admirably  studied,  so 
that  one  of  the  most  certain  facts  in  pathology  to-day  is  the  disappear- 
ance or  injury  of  the  ganglion-cells  of  the  anterior  horn  in  poliomyelitis 
and  in  the  spinal  forms  of  progressive  muscular  atrophy.  It  is  not  as  yet 
quite  certain  whether  the  muscular  wasting  of  the  peripheral  forms  of 
progressive  muscular  atrophy  and  the  commingled  wasting  and  hypertrophy 
of  the  pseudo-hypertrophies  are  due  primarily  to  the  affection  of  the  muscle- 
cells,  or  are  secondary  to  changes  in  the  anterior  cornua  that  have  not  thus 
far  been  detected  by  the  means  of  microscopical  preparation  at  present  in 
use,  although  the  evidence  is  as  yet  entirely  in  favor  of  the  former  view. 
But  we  are  sadly  in  lack  of  knowledge  as  to  the  exact  pathological  nature 
of  the  lesions  in  the  intracranial  portion  of  the  motor  tract.  Porencephaly, 
as  we  have  seen,  would  seem  to  be  a  cellular  process  independent  of  pre- 
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ceding  arterial  impairment,  inasmuch  as  Kundrat's  opinion  has  been  dis- 
proved that  the  porencephalic  loss  of  substance  is  always  in  an  arterial 
range.  The  fcetal  and  the  infantile  brain  must  be  subject,  therefore,  to 
sudden  cellular  disintegrations,  such  as  we  see  in  the  anterior  horn  of  the 
spinal  cord  in  poliomyelitis  anterior,  although  on  a  much  larger  scale,  and 
such  as  is  not  seen  in  the  adult  brain  except  in  the  rare  cases  of  idiopathic 
softening  that  have  been  described  by  Wernicke.  Arterial  and  capillary 
hemorrhage  and  arterial  and  venous  thrombosis  are  also  important  factors, 
as  we  have  seen,  but  we  do  not  know  what  relationship  they  bear  to  the 
atrophies,  the  sclerosis,  the  porencephaly,  or  the  cerebral  porosity  of  Golgi. 

Symptomatology. — In  all  cerebral  diseases  a  sharp  division  must  be 
made  of  the  symptoms  into  those  that  are  reflex  and  those  that  are  direct 
or  localizing.  For  instance,  a  hemorrhage  may  take  place  into  the  arm- 
centre  of  the  cortex,  at  first  causing  unconsciousness  or  a  convulsion,  fever, 
headache,  etc.,  and,  when  these  have  passed  off",  the  paralysis  of  the  arm 
may  become  apparent.  The  first  class  of  symptoms  are  those  which  are 
due  to  shock  of  the  whole  cerebral  substance  from  a  sudden  molecular 
change,  whilst  the  latter  are  those  which  are  due  to  actual  destruction  of 
a  certain  area  of  the  brain-tissue.  These  considerations  apply  especially  to 
the  cerebral  affections  of  children,  who  are  more  liable  to  reflex  disturbance 
than  adults. 

The  reflex  symptoms,  then,  are  convulsions,  fever,  delirium,  hebetude  or 
coma,  and  emesis. 

The  convulsions  have  nothing  pathognomonic  about  them.  They  may 
be  generalized,  or  they  may  implicate  one  member,  the  limbs  on  one  side,  or 
certain  muscles  alone.  They  may  be  tonic  or  clonic  in  character.  It  has 
been  stated  by  a  recent  writer  that  loss  of  consciousness  in  a  convulsion 
denotes  a  cortical  lesion,  whilst  convulsion  without  loss  of  consciousness 
indicates  a  subcortical  lesion.  This  rule  may  hold,  to  a  certain  extent,  in 
adults,  but  not  in  children,  who  are  not  infrequently  rendered  unconscious 
by  a  poliomyelitic  onset,  or  even  by  reflex  causes. 

The  febrile  movement  is  generally  of  a  low  type,  rarely  passing  above 
101°  or  102°  F.  Not  infrequently  there  is  no  history  of  fever  whatsoever, 
so  far  as  the  statements  of  parents  or  relatives  can  be  relied  on. 

Delirium,  when  present,  is  generally  of  a  mild  character,  and  of  tem- 
porary duration,  but  it  is  often  lacking. 

Hebetude  is  generally  present,  and  coma  is  sometimes  observed,  although 
both  of  these  conditions,  like  fever,  may  be  entirely  absent. 

Emesis  is  an  infrequent  symptom.  There  is  generally  an  inability  to 
take  much  food,  but  this  is  more  the  result  of  the  hebetude  or  coma  or  the 
general  malaise  than  of  any  nausea. 

The  localizing  symptoms  vary  according  to  the  portion  of  the  brain  that 
is  affected.  As  yet,  as  has  been  stated,  most  of  the  cases  have  seemed  to 
have  a  preponderance  of  motor  symptoms,  pointing  to  a  lesion  of  the  motor 
tract,  but  this  seeming  preponderance  may  be  due  to  the  considerations  that 


486  CEREBRAL   PALSIES   AND   SUPPURATIVE   MENINGITIS. 

have  already  been  advanced.  So  far  as  we  know  them,  however,  the  local- 
izing symptoms  are  paralyses,  contractures,  exaggerated  tendon  reflexes, 
mental  impairment,  muscular  wasting,  mutism,  speech-defects. 

Classifying  the  cases  by  the  motor  symptoms,  the  paralyses  may  be  ar- 
ranged into  the  three  following  groups  : 

1.  Hemiplegia ; 

2.  Bilateral  hemiplegia  or  diplegia ; 

3.  Paraplegia. 

In  the  hemiplegic  cases  the  face  is  not  always  involved,  and,  when  it  is, 
the  upper  part  of  it  is  not  affected.  This  form  usually  occurs  in  the  first 
three  years  of  life. 

The  bilateral  hemiplegia  or  diplegia  is  usually  congenital,  from  foetal 
causes  or  brain-traumata  in  parturition.  Growers  suggests  for  these  cases 
the  name  of  birth-palsies. 

Paraplegia  is  usually  congenital  or  begins  in  early  infantile  life. 

In  all  these  three  forms  contracture  of  the  paralyzed  muscles  is  usually 
present,  the  exceptions  to  this  rule  being  infrequent.  These  contractures 
oppose  a  soft  wax-like  resistance  to  movements  impressed  upon  the  limb, 
yielding  slowly,  and  gradually  returning  to  their  usual  condition  when  the 
stretching  hand  is  removed.  The  flexor  muscles  are  usually  more  affected 
than  the  extensor.  Not  infrequently  the  small  joints  have  a  remarkable 
pliability,  so  that  movements  in  any  direction  can  be  impressed  upon  the 
fingers,  and  they  can  be  flexed,  extended,  abducted,  and  adducted  with 
remarkable  facility.  If  a  limb  is  quickly  and  suddenly  flexed,  a  lock-like 
movement  will  be  felt  in  opposition  momentarily  by  the  hand  of  the  person 
flexing.     These  contractures  are  the  cause  of  various  muscular  deformities. 

The  tendon  reflexes  are  generally  exaggerated  in  the  affected  limbs, 
although  only  to  a  limited  extent. 

The  mental  impairment  may  vary  greatly,  from  slight  impairment  to 
the  most  pronounced  idiocy. 

The  muscular  wasting  is  usually  not  active,  as  in  poliomyelitis  anterior, 
but  would  seem  to  be  more  from  lack  of  development  of  the  limb.  Thus, 
in  one  little  patient  of  mine  the  affected  arm  grows  every  year  smaller 
relatively  to  its  unaffected  fellow,  because  the  latter  develops  and  the  former 
does  not. 

Mutism  and  speech -defects  are  very  common. 

Sensation  does  not  seem  usually  to  be  disturbed,  at  least  in  any  marked 
degree ;  but  of  course  it  must  be  understood  that  it  is  simply  impossible 
to  test  the  sensations  in  infants  and  young  children  except  in  a  very  gross 
manner. 

Yaso-motor  disturbances  are  usual,  such  as  lower  temperature  of  the 
affected  limb  and  defective  vaso-motor  circulation. 

The  electrical  reactions  are  normal,  except  for  some  slight  quantitative 
increase  to  faradism  and  occasionally  to  galvanism. 

In  the   hemiplegic  form  Weir  Mitchell  has  described,  according  to 
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Osier,  post-heraiplegic  tremor  in  one  case  affecting  the  entire  arm,  post- 
hemiplegic chorea  (or  hemiataxia)  in  twenty-four  cases,  mobile  spasm  and 
athetosis  in  six  cases.  In  the  bilateral  hemiplegias  so-called  spastic  chorea 
and  double  athetosis  have  been  described. 

In  many  of  these  unfortunate  cases  epilepsy  occurs,  there  being  sixty- 
two  out  of  one  hundred  and  forty  cases  collected  by  Sachs,  or  forty-four 
and  three-tenths  per  cent,  of  all  cases.  Among  the  hemiplegias  there  were 
forty-one  cases  of  general  epilepsy, — nine  of  the  Jacksonian  type,  and  one 
case  of  petit  mal, — in  all  about  fifty  per  cent.  In  twenty-four  cases  of  diple- 
gia seven  had  general  epilepsy  (twenty-nine  per  cent.),  one  had  Jacksonian 
epilepsy.  In  eleven  cases  of  paraplegia  four  had  general  epilepsy  (about 
thirty-six  per  cent.).  This  percentage  of  epilepsy  differs  but  slightly  from 
that  given  by  Gandard,  Wallenberg,  and  Osier. 

Diagnosis. — The  differential  diagnosis  is  to  be  made  from  the  following 
affections  :  cerebro-spinal  meningitis  of  epidemic  or  sporadic  origin  ;  trau- 
matic meningitis ;  suppurative  meningitis  ;  myelitis  of  the  anterior  cornua ; 
transverse  myelitis ;  tubercular  meningitis  ;  hydrocephalus ;  intracranial 
tumors ;  reflex  hebetude,  coma,  or  delirium. 

In  every  instance  a  careful  history  should  be  obtained  from  some  intel- 
ligent person  who  has  been  with  the  child  at  the  onset  of  the  disease,  and 
the  mother  is  almost  invariably  the  best  one  for  this  purpose,  unless  some 
intelligent  physician  has  recognized  the  disease  early  in  its  course.  It  is 
the  lack  of  this  precise  history  that  makes  the  diagnosis  of  these  cases  so 
difficult. 

Cerebro-spinal  meningitis  of  epidemic  or  sporadic  origin  is  characterized 
by  retraction  of  the  head,  by  the  sporadic  or  epidemic  prevalence  of  the  dis- 
ease, by  its  greater  frequency  in  the  years  from  one  to  fifteen,  by  a  greater 
tendency  to  hebetude  and  coma,  by  a  greater  immunity  from  permanent 
mental  impairment,  and  by  the  fact  that  the  paralysis  usually  consists  of 
one-sided  and  rarely  of  double  hemiplegia  or  paraplegia. 

Traumatic  meningitis  can  only  be  diagnosed  when  the  trauma  has  been 
known. 

Suppurative  meningitis  can  be  recognized  by  the  presence  of  suppura- 
tion in  the  ear,  nasal  cavities,  orbit,  or  lung,  or  by  some  septic  condition. 
Moreover,  there  is  apt  to  be  a  peculiar  remission  in  the  symptoms,  with 
fluctuating  temperature,  and  chills  or  rigors. 

Myelitis  of  the  anterior  horns  is,  as  the  name  indicates,  a  sudden  loss 
of  the  ganglion-cells  in  the  anterior  cornua  of  the  spinal  cord,  and  is  char- 
acterized by  a  flaccid  paralysis,  with  loss  of  tendon  reflex,  altered  electrical 
reactions,  and  atrophy  of  certain  muscular  groups,  usually  in  one  limb.  It 
is  therefore  monoplegic  in  its  distribution,  very  seldom  hemiplegic,  and 
never  doubly  hemiplegic  in  the  child.  Cases  that  are  characterized  at  the 
outset  by  convulsions,  hebetude,  coma,  and  fever,  may  cause  some  doubt 
about  the  diagnosis  for  three  or  four  days  or  even  for  a  week,  but  the  distri- 
bution of  the  paralysis  will  settle  the  question. 
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Transverse  myelitis  is  a  rare  affection  in  the  child,  but  when  it  occurs 
it  causes  paraplegia,  with  vesical  and  rectal  paralysis,  perhaps  bed-sore, 
whilst  the  upper  extremities  are  usually  unaffected,  and  there  is  no  mental 
defect  whatever. 

Tubercular  meningitis  will  be  recognized  by  the  chronicity  of  the  cere- 
bral symptoms,  an  acute  onset  being  rare,  and  by  the  history  of  tuberculosis 
in  other  organs  of  the  patient  or  in  the  family. 

Hydrocephalus  is  so  often  associated  with  tubercular  meningitis  that  the 
remarks  just  made  will  apply,  except  that  the  peculiar-shaped  head  is  of 
itself  almost  diagnostic. 

The  differential  diagnosis  from  intracranial  tumor  is  often  extremely 
difficult  to  make.  In  the  latter,  however,  the  tendency  is  to  chronicity, 
to  a  greater  localization  of  the  symptoms,  and  to  a  greater  frequency  of 
neuro-retinitis  and  purposeless  reflex  so-called  cerebral  vomiting. 

Hebetude  or  coma  will  not  infrequently  occur  in  children,  seemingly  of 
the  most  alarming  nature,  but  yet  will  disappear  in  a  day  or  two,  being 
apparently  a  reflex  of  some  indigestion  or  vaso-motor  condition.  Then, 
again,  the  acute  febrile  affections  of  children,  such  as  the  pulmonary,  enteric, 
and  miasmatic  diseases  and  the  exanthemata,  will  produce  grave  conditions 
of  hebetude,  coma,  or  delirium,  and  it  Avill  often  be  a  matter  of  great  nicety 
to  determine  how  much  is  reflex  from  the  primary  disease,  and  how  much 
may  be  due  to  an  additional  implication  of  the  cerebrum  or  its  membranes. 

Prognosis. — The  prognosis  of  these  affections  will  depend,  of  course, 
upon  the  extent  of  the  cerebral  lesion,  and  the  extent  of  the  cerebral  lesion 
will  manifest  itself  in  the  paralysis  of  motion,  in  the  contractures,  in  the 
exaggerated  tendon  reflexes,  and  in  the  intellectual  changes.  Every  child, 
therefore,  should  be  carefully  examined,  to  ascertain  the  amount  of  damage 
done,  as  evidenced  by  these  different  symptoms.  The  paralyzed  limbs 
should  be  tested  in  regard  to  their  motion  and  sensation.  The  eye  and  the 
ear  should  be  examined.  The  amount  of  contracture  should  be  ascertained, 
and  the  tendon  reflexes  should  be  interrogated.  The  intelligence  of  the 
child  should  also  be  tested,  and  the  seeming  stupidity  resulting  from  lack 
of  mental  training  and  from  the  isolated  life  of  a  paralytic,  who  has  perhaps 
been  petted  and  spoiled,  should  not  be  mistaken  for  the  mental  dulness 
caused  by  impairment  or  destruction  of  cerebral  substance. 

Treatment. — There  is  usually  but  little  to  be  done  in  the  treatment  of 
these  cases.  In  the  cases  of  hemiplegia,  especially  those  that  come  under 
treatment  soon  after  onset,  the  faradic  current  is  undoubtedly  the  most  effica- 
cious agent,  and  in  several  instances  I  have  seen  its  use  cause  almost  incredi- 
ble improvement.  In  bilateral  hemiplegia  I  have  not  seen  anything  like  as 
good  results,  and  in  paraplegia  it  has  been  perfectly  useless  in  my  hands. 
Except  in  the  aforesaid  cases  of  hemiplegia  of  recent  origin,  I  have  not 
seen  that  massage  is  of  any  special  use ;  but  Osier  speaks  of  persistent  mas- 
sage, with  strong  flexion  and  extension  of  the  limbs,  according  to  the 
recommendation  of  Weir  Mitchell,  as  having  been  of  great  service.     The 
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spastic  defects  are  usually  beyond  relief  except  by  the  apparatus  and  knife 
of  the  orthopaedic  surgeon.  The  mental  defects,  in  proper  cases,  may  be 
greatly  helped  by  careful  and  systematic  education.  Operative  interference 
with  the  brain  in  these  cases  is  absurd,  not  only  because  of  the  impossibility 
in  many  instances  of  localizing  the  lesion,  but  also  because  in  the  vast  ma- 
jority of  cases  the  lesion  cannot  be  cured  or  aided  in  any  way  by  surgical 
meddling. 
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CEREBRAL  MENINGITIS  AND  SUPPURATIVE 

MENINGITIS. 

Different  forms  of  cerebral  meningitis  have  been  considered  in  connec- 
tion with  hydrocephalus,  tubercular  meningitis,  pachymeningitis,  and  the 
causative  lesions  of  the  cerebral  palsies.  Besides  these  the  only  meningitis 
of  which  we  have  any  practical  knowledge  in  children  is  suppurative 
meningitis. 

Etiology. — Insolation,  exposure  to  cold,  infection,  ear-disease,  cerebral 
traumata,  nasal  disease,  carbuncle,  erysipelas,  extension  from  other  viscera, 
and  purulent  pleurisy  are  the  best-known  causes. 
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Insolation  and  exposure  to  cold  have  been  known  in  some  rare  cases  to 
set  up  purulent  meningitis. 

It  is  believed  by  some  of  the  German  authors  that  these  cases  may  be 
infectious ;  but  the  proof  is  not  very  conclusive. 

Of  all  the  causes  of  suppurative  meningitis,  ear-disease  is  probably  the 
most  frequent.  There  are  many  intercommunications  between  the  ear  and 
the  petrous  portion  of  the  temporal  bone,  by  means  of  arteries,  veins,  and 
connective  tissue,  especially,  as  Seeligmiiller  suggests,  by  means  of  the 
connective  tissue  passing  from  the  dura  through  the  petro-squamous  fissure 
to  the  mucous  membrane  of  the  tympanum  and  the  mastoid  cells  and  con- 
taining large  branches  of  the  middle  meningeal  vein  and  artery.  The 
facial  nerve  is  also  an  excellent  highway  for  suppurative  affections  between 
the  ear  and  the  base  of  the  cerebrum,  as  it  is  only  separated  by  a  very  thin 
lamina  of  b'one  from  the  tympanic  cavity,  so  that  suppurative  disease  in 
the  latter  may  affect  the  nerve  in  both  its  peripheral  and  its  central  tract. 

Cerebral  traumata  may  set  up  suppurative  meningitis,  and  I  am  inclined 
to  believe  that  this  is  a  more  frequent  cause  than  is  generally  supposed.  I 
have  in  many  instances  elicited  a  history  of  cerebral  traumata  that  has  been 
entirely  overlooked  by  the  family. 

Any  alteration  in  the  nasal  bones  may  extend  to  the  brain  through  the 
cribriform  plate  of  the  ethmoid,  and  it  is  possibly  in  this  way  that  the  cases 
of  meningitis  arise  that  follow  pertussis. 

Suppurative  meningitis  has  been  known  to  follow  erysipelas  and  car- 
buncle. 

By  extension  from  other  viscera  or  passage  of  the  infection  through 
the  lymphatics  or  blood-vessels  are  to  be  explained  the  cases  of  suppurative 
meningitis  following  croupous  pneumonia,  suppurative  pleurisy,  ulcerative 
endocarditis,  pyaemia,  septicaemia,  acute  articular  rheumatism,  small-pox, 
scarlatina,  dysentery,  and  typhus. 

Pathological  Anatomy. — In  the  infectious  cases  meningitis  is  more 
of  the  vertex,  whilst  in  those  from  aural  and  nasal  disease  it  is  mainly  along 
the  base  and  lateral  aspects  of  the  brain.  In  the  slighter  degrees  the  pia 
may  be  found  to  be  congested,  with  slight  streaks  of  purulent  matter  dot- 
ting it,  but  in  a  more  marked  degree  there  is  a  thorough  infiltration  of 
greater  or  less  extent  matting  down  the  pia  to  the  cortex,  and  varying  in 
color  from  a  cloudy  yellow  to  a  greenish  yellow.  Beneath  these  places  of 
infiltration  the  convolutions  will  be  found  repressed,  flattened,  and  ischemic. 
The  streaks  of  infiltration  are  greatest  along  the  course  of  the  blood-vessels. 
The  infiltration  generally  passes  along  the  choroid  plexus  into  the  ventricles, 
in  which  the  amount  of  cerebro-spinal  fluid  is  usually  increased.  In  the 
chronic  cases  the  membranes  are  tough,  thick,  adherent  to  one  another  and 
to  the  cortex,  generally  leading  to  atrophy  of  the  latter.  By  microscopical 
examination  various  micro-organisms  can  be  found  in  these  cases,  and  these 
can  be  furthermore  examined  by  cultures  and  inoculations,  and  by  inocu- 
lations without  culture.     Netter  has  recently  collected  twenty-five  cases  of 
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his  own  and  forty-five  observations  of  other  authors.  In  his  own  cases 
six  species  of  micro-organisms  were  found, — in  eighteen  pneumococci,  in 
four  a  streptococcus  pyogenes,  in  two  a  microbe  resembling  the  intracellu- 
lar diplococcus  of  Weichselbaum,  in  one  a  short  bacillus  of  great  mobility 
presenting  most  of  the  characteristics  of  the  typhoid  bacillus,  in  one  a 
microbe  very  much  like  the  pneumo-bacillus  of  Friedlander,  and  in  one 
certain  unknown  bacilli  that  were  very  delicate  and  flexible.  The  observa- 
tions in  forty-five  cases  collected  by  Netter  of  other  observers  tallied  in  the 
main  with  his  own.  Netter  is  also  inclined  to  believe  that  there  is  a  differ- 
ence in  the  exudation  according  to  the  micro-organism  causing  it.  He 
states  that  the  exudation  in  which  the  pneumococci  are  found  is  almost 
always  very  viscous  and  greenish,  and  that  the  meningitis  frequently  coin- 
cides with  ulcerative  endocarditis,  although  it  would  seem  that  the  affection 
is  relatively  a  benign  one.  In  the  cases  in  which  the  streptococcus  was 
found  the  exudation  was  less  adherent  and  was  of  a  sero-purulent  nature, 
while  in  the  cases  containing  the  bacillus  of  Friedlander  the  exudation  was 
remarkably  viscous  and  thick. 

Symptomatology. — The  symptoms  of  suppurative  meningitis  are 
delirium,  hebetude  or  coma,  fever,  convulsions,  muscular  twitchings, 
headache,  paralysis,  and  optic  neuritis. 

Delirium,  hebetude  or  coma,  muscular  twitchings,  and  convulsions 
are  general  symptoms  which  are  found  in  many  cerebral  affections,  and 
have  nothing  pathognomonic  about  them  in  this  special  form  of  meningitis. 

The  fever  generally  ranges  between  39.5°  and  40°  C. 

Headache  is  usually  a  constant  symptom,  generally  intermitting  to  some 
extent. 

Paralysis  is,  as  a  rule,  in  the  form  of  hemiplegia,  although,  of  course, 
this  may  vary. 

Optic  neuritis  is  a  symptom  of  considerable  value  when  it  is  pi'esent, 
but  it  is  not  generally  observed  until  the  case  has  lasted  for  some  time,  and 
it  is  often  absent.  It  indicates,  however,  simply  an  intracranial  lesion,  and 
tells  nothing  of  the  character  of  the  lesion. 

Eetraction  of  the  head  is  generally  observed,  and  there  may  even  be 
opisthotonus. 

Lesser  degrees  of  suppurative  meningitis,  especially  in  cases  of  ear- 
trouble,  may  commence  insidiously  with  slight  headache,  sleeplessness,  and 
heaviness,  and  pass  gradually  into  the  more  pronounced  symptoms  of  the 
disease.  In  other  cases  headache,  some  mental  confusion,  and  dizziness 
may  occur  in  children  with  suppurative  ear-trouble,  last  for  several  days, 
and  be  entirely  relieved  by  the  discharge  externally  of  pus  from  the  dis- 
eased ear. 

Diagnosis. — The  diagnosis  of  a  suppurative  meningitis  cannot  be  made 
by  the  cerebral  symptoms  alone,  but  must  always  depend  upon  the  cerebral 
symptoms  and  the  presence  of  those  causes  which  are  most  likely  to  give  rise 
to  this  variety  of  meningitis.    When  symptoms  of  meningitis  follow  trauma 
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or  insolation  in  a  child,  it  is  probable  that  the  meningitis  is  of  a  suppura- 
tive variety.  Careful  examination  should  always  be  made,  in  any  doubtful 
case,  of  the  ears,  the  nostrils,  the  heart,  and  the  lungs,  and  inquiry  should 
also  be  made  as  to  whether  the  child  has  had  a  recent  pertussis,  croupous 
pneumonia,  purulent  pleurisy,  ulcerative  endocarditis,  pyaemia,  acute  articu- 
lar rheumatism,  small-pox,  scarlatina,  dysentery,  or  typhus.  The  differ- 
ential diagnosis  is  to  be  made  from  cerebro-spinal  meningitis,  typhoid  fever, 
and  tubercular  meningitis. 

From  cerebro-spinal  meningitis  the  differentiation  is  usually  made  by 
the  known  epidemic  or  sporadic  spread  of  the  latter  disease. 

From  tubercular  meningitis  the  differentiation  can  be  made  by  the  ab- 
sence of  a  tuberculous  history  in  the  child  or  in  the  family. 

From  typhoid  fever  the  diagnosis  may  be  sometimes  extremely  difficult, 
unless  the  cutaneous  or  enteric  symptoms  are  present,  or  until  sufficient 
time  has  elapsed  to  observe  the  range  of  temperature. 

Prognosis. — The  prognosis  of  the  uncomplicated  cases  of  suppurative 
meningitis  is  usually  fair,  but  it  is  extremely  uncertain  in  those  cases  which 
follow  middle-ear  or  nasal  disease,  or  when  it  comes  by  metastasis  from 
other  viscera.  In  such  cases  not  only  is  the  danger  to  life  great,  but  there 
is  also  a  still  greater  danger  of  some  cerebral  or  motor  defect  being  left 
behind. 

Treatment. — The  treatment  of  suppurative  meningitis  will  vary  greatly, 
according  to  the  cause.  If  there  be  disease  of  the  ear  or  its  appendages, 
any  pent-up  pus  should  be  promptly  removed  by  operative  procedure.  If 
there  be  caries  of  the  nasal  bones  that  can  be  removed,  this  removal  should 
be  done  promptly  ;  but  even  then  the  treatment  of  the  meningitis  itself  is 
a  matter  of  great  importance. 

The  fluid  extract  of  ergot  is  an  invaluable  remedy,  and  should  be  given 
in  doses  of  from  five  minims  to  a  drachm  every  three  or  four  hours. 

If  the  meningitis  is  brought  under  treatment  at  an  early  period,  a  few 
large  doses  of  quinine  will  often  prove  of  service, — from  two  to  ten  grains, 
according  to  the  age  of  the  child.  But  I  have  never  been  able  to  satisfy 
myself  that  quinine  was  of  any  service  after  the  early  stages,  except  as  a 
tonic. 

The  sulphide  of  calcium  has  sometimes  seemed  to  me  to  be  of  use,  in 
doses  of  from  one-twentieth  to  one-tenth  of  a  grain  every  hour  for  a  day 
Or  two. 

Cold  applications  to  the  head  will  give  relief  to  the  child  and  calm  the 
restlessness,  which  latter  may  also  be  relieved,  if  necessary,  by  occasional 
doses  of  the  bromides.  Inunctions  of  mercury,  usually  of  the  unguentum 
hydrargyri,  are  time-honored,  although  I  have  never  satisfied  myself  that 
they  were  of  any  especial  use. 
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CEREBRAL  ABSCESS. 

Definition. — Cerebral  abscess  is  the  result  of  suppurative  encephalitis. 

Etiology. — The  causes  of  abscesses  are  traumata,  caries  of  the  cranial 
bones,  ear-disease,  nasal  disease,  intracranial  tumors,  extension  from  other 
organs  ;  and  they  may  occur  without  known  cause. 

Traumata  are  insidious  causes  of  cerebral  abscess,  because  the  abscess 
not  infrequently  follows  the  trauma  after  some  length  of  time,  and  without 
the  iutervention  of  marked  symptoms. 

Caries  of  the  cranial  bones,  especially  of  the  petrous  portion  of  the 
temporal  bone,  is  a  frequent  cause,  more  especially  in  conjunction  with 
ear-disease. 

Nasal  caries  may  cause  abscess,  and  nasal  polypi  have  penetrated  the 
cranial  cavity  and  caused  disease  of  the  frontal  lobe. 

When  intracranial  tumors  cause  abscess,  the  latter  is  always  in  the 
immediate  neighborhood. 

Cerebral  abscess  has  been  observed  in  conjunction  with  purulent  lesions 
of  other  organs,  such  as  bronchitis,  pulmonary  gangrene,  empyema,  ulcer- 
ative endocarditis,  puerperal  fever,  typhus,  variola,  scarlatina,  measles. 

Symptomatology. — The  symptoms  of  cerebral  abscess  are  usually  at 
first  very  vague.  The  child  may  complain  and  be  fretful,  manifesting  a 
decided  malaise,  or  there  may  be  positive  headache,  sometimes  very  marked. 
These  vague  symptoms  usually  give  place  to  delirium,  which  is  slight  and 
intermittent,  or  they  may  be  succeeded  by  hebetude  and  coma.  The  tem- 
perature is  somewhat  elevated,  generally  ranging  from  99°  to  101°  F., 
seldom  above  this ;  but  in  many  cases  there  is  no  rise  of  temperature  at  all. 
Convulsions  generally  occur.  Headache  is  almost  invariable,  with  vertigo. 
Finally,  paralysis,  hebetude,  and  coma  appear.  The  symptoms,  in  a  word, 
are  such  as  to  indicate  the  presence  of  some  slowly  but  steadily  progressive 
cerebral  lesion,  and  the  individual  symptoms  will  vary  according  to  the 
portion  of  the  intracranial  organ  affected. 

Pathology. — Cerebral  abscess  is  the  result  of  a  localized  encephalitis 
tending  to  the  formation  of  pus.  It  may  be  with  or  without  a  limiting 
membrane.  It  may,  of  course,  cause  secondary  changes  in  the  surrounding 
cerebral  tissue.     It  is  generally  simple,  except  in  the  pysemic  cases. 

Diagnosis. — The  diagnosis  of  a  cerebral  abscess  is  made  by  the  gradual 
onset  of  the  symptoms,  the  variability  of  them,  the  presence  of  aural  or 
nasal  disease,  or  the  history  of  some  one  of  the  suppurative  or  infectious 
affections  enumerated  of  which  cerebral  abscess  may  be  a  sequel.  The  dif- 
ferential diagnosis  will  be  from  meningitis  or  cerebral  tumor. 

Tubercular  meningitis  is  a  chronic  affection  occurring  in  a  child  either 
personally  afflicted  with  tuberculosis  or  hereditarily  predisposed  to  it.  Cer- 
ebrospinal meningitis  has  not  the  insidious  and  gradual  onset  of  a  cerebral 
abscess,  and  in  it  the  retraction  of  the  head,  the  retracted  abdomen,  the 


494  CEREBRAL    PALSIES   AND    SUPPURATIVE    MENINGITIS. 

iache  cSrebrqle,  and  the  known  prevalence  of  the  disease  are  factors  that 
are  absent  in  cerebral  abscess.  The  diagnosis  between  cerebral  abscess  and 
suppurative  meningitis  is  not  always  possible,  as  they  are  often  present 
together  and  proceed  from  the  same  causes. 

Cerebral  tumors  in  the  child  are  usually  chronic,  and  in  them  there  is 
often  an  optic  neuritis,  which  is  absent  in  the  case  of  abscess. 

In  many  instances  it  will  be  possible  to  make  use  of  the  cerebral  ther- 
mometers to  the  use  of  which  I  called  attention  some  twelve  years  ago.  But 
it  must  be  remembered  that  changes  of  from  three  to  five  degrees  are  neces- 
sary to  indicate  anything  abnormal,  and  that  the  slight  changes  of  axillary 
and  rectal  thermometry  are  useless. 

Prognosis. — The  prognosis  of  cerebral  abscess  is  very  grave.  The 
tendency  to  recovery  idiopathically  is  slight,  and  this  should  never  be  relied 
upon  to  the  exclusion  of  an  operation. 

Treatment. — The  treatment  of  a  cerebral  abscess  should  be  by  means 
of  an  operation  as  soon  as  the  diagnosis  is  made.  The  localization  of  it 
is  to  be  by  anatomical  data  that  are  referred  to  elsewhere  in  this  Cy- 
clopaedia. Although  doubt  has  been  expressed  as  to  whether  an  abscess 
can  be  localized  by  localizing  symptoms  alone,  I  have  made  two  successful 
diagnoses  of  abscess  of  the  centrum  ovale,  aud  Von  Bergmann  has  been 
still  more  fortunate  in  locating  an  abscess  in  the  temporal  lobe.  Pain  is 
seldom  of  localizing  value,  although  in  some  instances,  where  the  conscious- 
ness of  the  child  is  sufficiently  retained,  it  may  be  found  that  percussion 
upon  the  skull  will  indicate  the  location  by  the  pain  that  it  gives ;  but 
I  must  confess  that  I  should  hesitate  to  follow  this  indication  unless  it  coin- 
cided with  other  symptoms  of  localizing  value.  I  have,  however,  known 
of  this  latter  conjunction  in  several  instances.  Moreover,  my  clinical 
thermometers  will  often  be  found  of  great  value  in  the  localizing  process. 
Operations  have  been  done  with  great  success  for  the  relief  of  abscess, 
and  every  case  should  be  operated  upon.  Von  Bergmann's  case  of  cerebral 
abscess  was  cured  by  an  operation,  although  the  patient  had  suffered  for 
fifteen  years  from  a  purulent  discharge  from  the  right  ear. 
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MULTIPLE  CEREBROSPINAL  SCLEROSIS. 

By  WILLIAM  BKOADDUS  PKITCHARD,  M.D. 


Synonymes. — Disseminated  sclerosis,  Insular  sclerosis,  Focal  sclerosis, 
Charcot's  disease;  German,  Herd-Ski erose ;  French,  Sclerose  en  plaques 
disseminees-geiieralisees. 

The  sclerotic  patches  may  be  in  the  brain  or  in  the  cord  or  (as  is  usual) 
in  both,  giving  origin  to  the  unnecessary  and  cumbersome  distinction  of  a 
cerebral,  a  spinal,  and  a  cerebro-spinal  type. 

History. — To  Cruveilhier l  belongs  the  credit  of  having  first  called 
attention  to  the  presence  of  pathological  patches  of  sclerosed  tissue  dis- 
seminated here  and  there  through  the  brain  and  spinal  cord,  though  he 
does  not  appear  to  have  regarded  them  as  being  diagnostic  of  any  special 
symptom-group  observed  during  life.  Subsequently  many  facts  of  greater 
or  less  importance  were  added  to  our  knowledge  of  the  significance  of  these 
sclerotic  patches  or  plaques  by  observers  in  both  the  French  and  the  Ger- 
man school.2  The  disease,  however,  with  which  they  were  finally  found  to 
be  essentially  related  as  an  integral  part  is  peculiarly  associated  with  the 
name  of  Charcot.  It  is  to  his  genius  that  we  owe  the  establishment  of 
a  symptom-group  diagnostic  of  the  affection.  The  fact  that  erratic  or 
atypical  cases  have  been  observed  in  which  some  of  the  symptoms  designated 
by  Charcot  as  pathognomonic  have  been  noted  as  absent,  does  not  lessen  in 
any  appreciable  degree  the  credit  which  must  be  conceded  to  him  of  having 
been  the  first  (1864)  to  map  out  with  any  distinctness  the  clinical  signs  by 
which  could  be  determined  the  presence  of  multiple  sclerosis.  Charcot, 
however,  did  not  himself  at  first  recognize  the  disease  as  existing  before 
adult  life,  although  in  a  later  edition  of  his  "  Lessons"  he  calls  attention  to 
the  fact,  already  noted  by  several  observers,  that  the  disease  might  occur  in 
childhood  or  even  in  infancy.  He  quotes  two  examples  of  his  own,  as 
well  as  the  now  somewhat  famous  case  of  Hodemaker  observed  at  Erb's 
clinic.3  This  case,  that  of  a  boy  who  developed  the  disease  at  seven  years 
of  age,  dying  at  fourteen,  is  one  of  the  earliest-recorded  examples  of  the 
affection  occurring  in  childhood. 

1  Atlas  de  l'Anatomie. 

2  Carswell,  Tuerck,  Vulpian,  and  others. 

3  Deutsches  Archiv  fur  Klin.  Med.,  1879,  Bd.  xxiii. 
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Including  the  paper  of  Hodemaker,  there  have  appeared  up  to  the 
present  time,  so  far  as  I  have  been  able  to  determine  from  an  extended 
though  by  no  means  exhaustive  search  through  the  literature  of  the  subject, 
reports  of  more  than  fifty  cases,  ranging  in  age  from  fourteen  months  to 
fourteen  and  a  half  years,1  published  in  the  journals  of  France,  Great 
Britain  and  Germany.  It  is  upon  a  risumi  of  the  facts  noted  in  this  series 
of  authentic  cases  that  I  shall  base  the  following  description  of  the  disease 
as  it  occurs  in  childhood.2 

Clinical  History.— The  disease  may  begin  with  symptoms  strictly 
cerebral  in  origin,  or  they  may  be  referable  to  the  spinal  cord  only.  Sooner 
or  later,  however,  it  becomes  evident  that  the  morbid  process  is  not  limited 
to  either  system,  and,  as  a  consequence,  it  is  no  longer  considered  either 
necessary  or  advisable  to  distinguish  the  two  types.  This  is  true  of  the 
disease  as  it  occurs  in  adults,  and  the  fact  is  still  more  conspicuous  in  chil- 
dren. The  erratic  tendency  to  select  foci  of  degeneration  here  and  there, 
at  any  part  of  the  nervous  axis,  gives  rise  necessarily,  and  as  might  be  ex- 
pected, to  much  that  is  confusing  in  the  symptomatology,  and  it  may  be 
safely  stated  that  no  single  symptom  has  yet  been  observed  which  is  pathog- 
nomonic. As  described  by  Charcot,  there  are  two  modes  of  onset,— one 
slow  and  insidious,  vertigo,  headache,  vague  muscular  weakness,  with  in- 
coordination and  tremor,  being  the  symptoms  first  observed ;  in  the  other 
form,  sudden  in  onset,  the  tremor,  weakness,  and  ataxia  date  from  a  con- 
vulsion or  apoplectiform  seizure  :  subsequently,  in  both  instances,  ocular 
symptoms,  such  as  third-  and  sixth-nerve  paresis,  optic-nerve  atrophy,  and 
nystagmus,  defects  of  articulate  speech,  mental  weakness,  sensory  disturb- 
ances, and  contractures,  occur,  and  the  diagnosis  is  complete. 

By  far  the  most  common  mode  of  onset  in  children  is  the  sudden  or 
rapid  form.3  The  child  is  noticed  after  a  fall,  a  blow  on  the  head,  or 
shock  from  sudden  fright,  or  perhaps  without  any  apparent  cause,  to  trem- 
ble. The  tremor  may  succeed  a  convulsion,  quite  a  common  initial  symp- 
tom of  the  disease  in  childhood.  The  gait  is  usually  affected  early  also, 
the  patient,  if  he  has  learned  to  walk,  moving  more  clumsily  or  staggering. 
There  may  be  coincidently  a  strabismus,  or,  if  the  child  is  old  enough  to 

1  Pollok  has  published  the  results  of  an  autopsy  showing  typical  lesions  which  were 
congenital,  Archiv  fur  Psychiatrie  und  Nervenkrankheiten,  Bd.  xii.  S.  157. 

2  This  series  includes,  among  others,  nineteen  cases  tabulated  by  TJnger  ("  Ueber  Multip. 
enselformige  Sklerose  in  Kind,"  1887) ;  Leube  (one  case),  Deutsches  Archiv  fur  Klin.  Med., 
1870;  Charcot  (two  cases),  "  Lecons  sur  les  Maladies  du  Systeme  Nerveux"  (last  edition); 
Stohr,  Van  Camp,  and  Rilliet  and  Barthez  (one  case  each),  included  in  Jaccoud's  table: 
"Traite  de  Pathologie  interne,"  vol.  i.  p.  207,  1877;  Pelizaeus  (one  case),  Archiv  f. 
Psychiat.  u.  Nervenk.,  Bd.  xvi.  S.  698;  Drummond  (one  case),  London  Lancet,  1887; 
Westphal  (two  cases),  Cbarite  Annalen,  Bd.  cxiii.  S.  459,  1887 ;  and  twenty-one  cases 
tabulated  by  Moncorvo,  including  four  of  his  own,  Jahrbuch  f.  Kinderheilk.  u.  Psychiat., 
Bd.  xxviii.  H.  2,  1888. 

3  The  sudden  onset  may  be  relatively  much  less  rare  in  the  adult  if,  as  Oppenheim  has 
suggested,  a  large  proportion  of  the  adult  cases  date  from  childhood. 
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notice  it,  a  diplopia  may  be  mentioned.  Headache  and  vertiginous  sensa- 
tions are  not  infrequent,  and  would  perhaps  figure  more  prominently  among 
the  initial  symptoms  if  the  powers  of  observation  and  expression  were  less 
limited  in  early  life.  Nystagmus  may  be  associated  with  tremor  of  the 
extremities  as  an  early  symptom,  though,  as  a  rule,  it  develops  later  in  the 
disease.  The  same  is  true  of  speech-defects,  unless  there  should  be  a 
primary  focus  of  disease  in  the  medulla.  Mental  weakness,  contractures, 
muscular  wasting,  and  actual  paralysis  of  the  extremities  are  late  symptoms. 
Optic  atrophy,  not  very  frequently  observed,  may  appear  at  any  period, 
though  usually  at  an  advanced  stage  of  the  affection.  The  exaggeration  of 
the  reflexes,  which  depends  upon  the  location  of  the  lesion,  is  an  early 
symptom  in  some  cases,  and  may  be  associated  with  an  ankle-clonus.  The 
following  cases  are  cited  as  typical  in  several  respects  of  the  disease  as  it 
affects  children  : 

Case  I. — (Eeported  by  Wilson.)1  Annie  S.  Parents  healthy.  Child  born  at  full 
term  ;  natural  labor.  Healthy  until  four  months  old,  when  it  developed  pertussis,  lasting 
seven  months.  During  pertussis  the  child  had  an  attack  of  convulsions,  followed  by  in- 
ternal strabismus  affecting  the  left  eye,  which  remained  three  months.  There  was  no  re- 
turn of  convulsions,  and  the  child  made  a  complete  recovery  and  remained  well  until  one 
year  old.  At  that  time  she  was  badly  frightened  by  a  dead  goose  thrown  at  her.  The 
fright  was  followed  by  a  convulsion,  which  left  her  quite  feeble  for  some  time.  At  the 
age  of  five  years  she  was  considered  well  and  healthy.  She  attended  school  and  learned 
readily,  suffering  from  no  illness  until  her  seventh  year,  when  she  began  to  complain  of 
dizzy  attacks  and  diplopia.  At  this  time  the  internal  strabismus  of  the  left  eye  was  again 
noticed,  though  in  six  weeks,  during  which  the  child  was  under  dispensary  treatment,  the 
strabismus  disappeared  and  the  general  condition  improved.  Improvement  continued 
about  one  month,  when  she  developed  a  tremor  of  the  lower  limbs  and  began  to  lose  con- 
trol over  them.  Walking  became  more  and  more  difficult,  her  legs  giving  way  under  her, 
the  gait  staggering  like  that  of  one  intoxicated,  until  she  finally  lost  all  control  over  her 
lower  limbs,  becoming  unable  to  walk  at  all  in  about  twelve  months.  During  this  period 
she  gradually  lost  flesh,  and  the  tremors  increased. 

Her  condition  on  examination  at  this  time — decided  symptoms  of  the  disease  having 
been  present  about  one  year  and  a  half — was  as  follows  :  Blank  expression  ;  double  internal 
strabismus,  diplopia,  slight  dilatation  of  pupils ;  extreme  emaciation.  Sensibility  intact, 
but  almost  complete  loss  of  power  in  lower  limbs,  left  more  so  than  right.  Can  move 
toes  and  ankle  freely,  but  cannot  flex  or  extend  the  limb,  nor  can  she  raise  it.  Attempts 
to  move  the  limb  bring  on  rhythmical  shaking.  Hand-grasp  good  and  equal.  Tongue 
affected  with  undulatory  tremor.  On  assuming  a  sitting  posture  in  bed  the  body  is  violently 
jerked  from  side  to  side,  and  patient  must  be  laid  down  at  once.  Horizontal  nystagmus  is 
present.  Voice  clear  and  distinct  usually ;  at  times  speech  slurred.  Syllables  are  enun- 
ciated slowly.  Eeplies  intelligently  to  questions,  and  displays  no  abnormal  emotional 
tendencies.  Tremor  of  hands ;  steadies  one  hand  with  the  other  in  eating  or  writing ; 
handwriting  characteristic.     Temperature  frequently  subnormal. 

Case  II. — Thomas  P.,  aged  eight  years  and  nine  months  (one  of  two  brothers  affected 
with  the  same  disease,  reported  by  Dreschfeld).2  Father  and  mother  healthy;  two  other 
children,  aged  two  and  four  and  a  half  years,  healthy.  Patient  well  until  fourteen  months 
old,  when  he  had  two  convulsions,  followed  by  trembling  of  the  eyeballs  and  limbs  and 
general  weakness.     After  this  sudden  onset  the  case  progressed  steadily  and  without  any 

1  British  Medical  Journal,  November  25,  1876. 

2  Medical  Times  and  Gazette,  February  9,  1878. 
Vol.  IV.— 32 


498  MULTIPLE   CEREBROSPINAL   SCLEROSIS. 

remissions  of  noticeable  duration  up  to  the  time  of  his  examination  at  the  age  of  eight 

years. 

Condition  on  examination,  the  disease  having  been  established  seven  years.— Body 
well  nourished  and  limbs  well  developed,  but  cannot  walk  or  stand.  Attempts  to  move 
cause  tremor  of  entire  body.  Face  vacant,  staring  ;  lower  lip  large  and  dependent.  Vision 
o-ood,  fundus  normal,  nystagmus  constant,  pupils  normal.  Intelligence  markedly  impaired, 
dull ;  speech  slow  and  scanning,  unable  to  pronounce  certain  letters,— n,  g,  t,  d.  .Bulbar 
paralysis  quite  marked.  Mobility  of  tongue  much  impaired,  though  not  atrophied.  Saliva 
constantly  dribbling,  and  difficulty  in  swallowing.  Uvula  normal.  When  he  drinks,  the 
head  shakes  violently.  There  is  no  tremor  of  the  head  when  at  rest,  though  nystagmus 
is  constant.  Upper  extremities  paretic,  and  movements  are  accompanied  with  tremor. 
There  is  no  atrophy,  but  the  arms  feel  flabby.  There  are  no  contractures  of  the  upper 
extremities,  and  there  is  no  wrist-clonus.  The  lower  extremities  are  much  more  paretic, 
the  patient  being  unable  to  stand  or  walk.  The  feet  are  extended  and  begin  to  show 
contractures.  Ankle-clonus  is  present,  and  knee-jerks  are  exaggerated.  The  functions  of 
the  bladder  and  rectum  are  normal.  Sensibility  is  intact,  and  the  electric  reactions  are 
unimpaired. 

Case  III.— Mrs.  M.,  aged  twenty-six.'  Her  grandfather  died  quite  suddenly  in  bed. 
Father  died  in  a  tit,  thirteen  years  ago,  aged  thirty-eight.  He  had  fits  (epileptic)  for  ten 
years  previous  to  death,  and  was  paralyzed  during  last  five  years  of  life.  Paralysis  oc- 
curred suddenly  while  patient  was  in  bed,  and  was  diplegic  in  distribution,  involving  both 
upper  and  both  lower  extremities.  Muscles  of  face  not  affected,  and  speech  normal. 
Does  not  remember  as  to  presence  or  absence  of  rectal  or  vesical  symptoms.  The  patient's 
mother  died  of  Bright's  disease.  Both  parents  drank  heavily.  The  patient  is  the  oldest 
of  eight  children,  five  of  whom  are  living.  One  child  died  in  convulsions,  aged  two  days, 
another  from  convulsions  at  the  age  of  two  months,  and  a  third  from  spinal  meningitis  at 
the  age  of  eight  years.  The  other  living  children  are  free  from  nervous  trouble.  The 
patient  had  measles,  scarlet  fever,  and  pneumonia  in  early  childhood,  but  was  free  from 
nervous  trouble  until  eight  years  old.  At  that  age  she  was  kicked  on  the  back  of  the  head 
by  a  horse,  being  knocked  down  and  rendered  temporarily  senseless.  She  does  not  remem- 
ber her  subsequent  condition  distinctly,  but  has  been  told  that  for  some  time  after  the  injury 
she  was  unable  to  walk,  and  ever  since  the  accident  she  has  suffered  from  constant  head- 
ache, dizziness,  and  trembling,  and  lately  with  weakness  in  walking.  She  never  had  a 
convulsion. 

Condition  on  examination. — The  woman  is  fairly  well  developed,  and  muscles  well 
nourished  and  without  wasting.  There  is  no  facial  or  cranial  asymmetry,  and  no  evidence 
of  fracture,  depressed  or  otherwise.  Cicatrices  of  old  suppurating  glands  of  neck,  and  a 
very  offensive  nasal  catarrh  (ozama?),  suggest  syphilis,  though  no  other  evidences  are  to  be 
found  and  the  patient  denies  personal  infection.  She  has  been  married  four  years,  but  has 
no  children.  The  expression  is  heavy  and  stupid,  and  patient  represents  a  low  type  of  in- 
telligence, though  she  can  read  and  write  and  is  fairly  intelligent  in  her  replies  to  questions. 
Both  pupils  are  dilated,  responding  very  sluggishly  to  light,  scarcely  at  all  in  accommoda- 
tion to  distance.  There  is  no  ptosis  or  strabismus,  and  nystagmus  is  absent,  though  the 
patient  states  that  at  times,  under  excitement,  her  eyeballs  have  been  noticed  to  tremble. 
Vision  is  ordinarily  good,  though  she  is  frequently  annoyed  by  a  blurring,  amounting  at 
times  to  a  complete  obliteration  of  a  part  of  the  field  of  vision.  There  is  no  hemianopsia, 
and  ophthalmoscopic  examination  fails  to  show  any  atrophy  or  neuritis.  There  is  present 
a  coarse  general  tremor  affecting  all  the  extremities,  the  head,  and  the  body.  The  tremor 
is  somewhat  more  intense  upon  the  right  side.  When  the  patient  lies  down  the  tremor 
disappears,  but  upon  assuming  the  erect  or  sitting  posture  it  begins  at  once,  starting  with 
lateral  motions  of  the  head  and  affecting  the  entire  upper  half  of  the  body.  There  is  no 
tremor  of  the  legs  except  on  extension,  although  in  the  hands  and  arms  it  is  constantly 
present  unless  the  arms  are  held  by  another.    The  tremor  is  greatly  intensified  by  voluntary 

1  Clinic  for  Mental  and  Nervous  Diseases  of  Prof.  L.  C.  Gray,  Polyclinic,  New  Tork 
City,  1889. 
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efforts,  such  as  drinking  water  or  eating,  the  teeth  clattering  at  times  against  the  glass  or 
fork  like  castanets.  She  holds  one  hand  with  the  other  at  times  in  performing  finer  co- 
ordinate movements,  on  account  of  the  ataxic  tremor  which  is  present.  The  handwriting 
is  characteristic.  There  are  no  bulbar  symptoms,  and  speech  is  only  slightly  affected,  the 
enunciation  being  slower  than  normal,  but  neither  syllabic  nor  scanning.  The  most  notice- 
able mental  defect  is  of  an  amnesic  character,  the  memory  being  decidedly  poor  and  the 
attention  concentrated  with  difficulty.  In  the  lower  extremities  there  is  weakness,  especially 
in  the  right  leg,  according  to  the  patient's  statement,  and  the  right-hand  grasp  is  perceptibly 
weaker  than  the  left.  There  is  no  drag,  nor  is  there  any  peculiarity  in  gait  except  a  slight 
staggering  or  swaying.  No  Romberg.  Both  knee-jerks  are  markedly  exaggerated,  and 
about  equally  so.  There  is  no  ankle-clonus.  There  are  no  parsesthesise,  and  tactile, 
muscular,  and  pain  sense  are  intact.  Temperature  sense  not  tested.  Bladder  and  rectum 
normal. 

The  above  histories  have  been  selected  from  a  large  number  as  present- 
ing symptom-groups  typical  of  the  disease  to  the  degree  of  almost  classical 
perfection,  especially  in  Cases  I.  and  II.  The  proportion,  however,  in 
which  such  a  group  of  symptoms  will  be  observed  is  relatively  a  small  one  : 
a  much  larger  number  will  be  encountered  in  which  the  diagnostic  data  are 
far  less  decisive.  Many  of  the  most  striking  symptoms  will  occasionally 
be  absent,  and  it  is  necessary  to  note  their  relative  constancy  aDd  importance. 
I  shall,  therefore,  consider  briefly  each  symptom  in  detail. 

Tremor. — I  am  not  able  to  recall  an  example  of  the  disease  in  a  child 
in  which  this  symptom  was  noted  as  absent.  Cases  have  been  observed  in 
man  in  which  the  sclerotic  patches  were  dorsad  of  the  pons,  in  which  tremor 
did  not  occur,  and  Hammond 1  and  others  lay  special  stress  upon  this  fact 
in  contending  for  the  recognition  of  a  distinct  spinal  type.  The  tremor  of 
disseminated  sclerosis  is  peculiar,  as  follows :  it  is  coarse  in  character,  affect- 
ing one  extremity,  or,  it  may  be,  the  entire  body  ;  it  is  intensified  by  volun- 
tary muscular  exertions ;  it  ceases  when  the  body  or  limb  is  at  rest.  The 
tremor  may  be  unilateral,2  bilateral,  or  general,  the  latter  being  the  type  in 
advanced  cases,  the  tongue,  head,  and  neck  even  being  involved  at  times. 

Ataxia. — This  symptom  is  quite  constant  at  all  ages  in  certain  forms. 
Station  ataxia  or  Romberg's  symptom  is  not  common,  but  there  is  more  or 
less  marked  incoordination  in  the  movements  of  both  upper  and  lower 
extremities.  In  the  patient's  gait  it  is  at  times  almost  identical  with  the 
ataxia  of  tabes  dorsalis.  In  other  cases  the  gait  is  simply  staggering,  like 
that  of  a  man  under  the  influence  of  alcohol,  and  in  still  a  third  form  the 
patient  walks  with  a  mixture  of  ataxia  and  spastic  rigidity.  In  the  upper 
extremity  the  ataxia  is  first  noted  perhaps  in  a  loss  of  fine  movements ; 
subsequently,  an  inability  to  carry  food  to  the  mouth  (not  due  to  actual 
paralysis  or  to  tremor  alone),  or  to  control  the  hand  in  writing,  may  develop. 

Eye-Symptoms. — Strabismus  is  frequently  an  early  symptom.  It  may 
be  only  temporarily  present,  it  may  be  present  alone,  or  there  may  exist  co- 
incident ptosis,  diplopia,  or  paretic  dilatation  of  the  pupils.  Strabismus  is 
the  most  constantly  observed  of  all  the  symptoms  referable  to  the  organs 


1  Diseases  of  the  Nervous  System. 

2  Duckworth,  Latham,  London  Lancet,  May  16  and  August  29,  1885. 
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of  vision  in  multiple  sclerosis  as  seen  in  children.  Ptosis l  is  much  less 
frequently  encountered,  while  dilatation  of  the  pupils  has  been  repeatedly 
observed.  Diplopia  occurs  probably  more  frequently  than  is  supposed,  but 
because  of  its  transient  character  and  the  early  age  of  the  patient  it  is 
more  rarely  mentioned.  Optic  atrophy  was  noted  in  less  than  ten  per  cent, 
of  the  cases  tabulated  by  the  writer.  It  is  not  stated  to  have  been  of 
the  partial  type  referred  to  by  Gnauck  except  in  one  or  two  instances. 
Nystagmus,  which  Charcot  has  observed  in  fifty  per  cent,  of  his  cases  of 
multiple  sclerosis,  is  also  quite  common  in  children,  the  percentage  being 
about  the  same.  It  is  sometimes  constant,  in  other  instances  it  is  only 
occasionally  manifested  under  excitement,  and  in  still  others  it  is  demon- 
strable only  upon  lateral  or  horizontal  movements  of  the  eyeballs. 

Speech-Defects. — Some  abnormality  of  speech  is  present  in  a  very  large 
proportion  of  cases  (ninety  per  cent.).  The  defect  may  be  due  to  tremor 
of  the  tongue,  it  may  result  from  actual  paralysis  of  the  tongue  or  lips 
(bulbar  origin),  or  it  may  be  amnesic  in  character.  As  regards  the  form 
of  the  defect,  it  may  consist  in  a  simple  indistinctness — a  thickness  or 
slurring — which  is  in  contrast  with  previous  healthy  speech ;  there  may  be 
a  difficulty  in  enunciation,  the  syllables  of  words  being  widely  separated 
and  tremulously  spoken ;  finally,  there  may  be  a  peculiar  rhythmical  inflec- 
tion of  sentences,  constituting  the  typical  scanning  speech.  It  should  be 
remembered,  however,  in  weighing  the  diagnostic  value  of  this  symptom  in 
early  life,  that  the  speech  of  childhood  is  often  peculiar  without  being  of 
pathological  significance.  It  has  no  clinical  importance  alone,  and  unless  it 
be  typically  scanning,  or  in  marked  contrast  with  previous  relative  perfec- 
tion, it  is  of  little  value  in  early  childhood.2 

Mental  Impairment. — A  low  standard  of  intelligence  is  the  rule  in 
disseminated  sclerosis  occurring  in  children.  In  some  cases  this  is  quite 
marked,  amounting  to  absolute  dementia ;  in  others  it  is  a  simple  silliness 
or  an  unduly  emotional  state.  In  a  small  proportion  of  cases  the  intellect 
remains  unimpaired  for  many  months  or  years,  although  very  apt  to  be  in- 
volved as  the  disease  advances. 

Headache :  Vertigo. — Both  of  these  conditions  are  comparatively  infre- 
quent, so  far  as  can  be  determined  by  the  records,  though  it  is  not  improb- 
able that  they  have  been  often  overlooked.  Vertigo  was  noted  by  Charcot 
in  three-fourths  of  the  cases  observed  by  him.  There  is  nothing  character- 
istic of  the  headaches  of  multiple  sclerosis  as  regards  the  locality  or  the 
intensity  of  the  pain.  Its  most  remarkable  feature  is  the  persistence  with 
which  it  sometimes  remains  for  years.3 


1  Ptosis  was  present  in  Sparks's  case  (Medical  Times  and  Gazette,  December  29,  1877), 
and  in  Westphal's  case,  George  Reinghold,  nine  years  old.  This  case  also  showed  optic 
neuritis  and  nystagmus  among  the  eye-symptoms. 

2  Pollard's  patient,  a  hoy  seven  and  a  half  years  old,  could  speak  no  words  distinctly, 
and  had  a  very  limited  vocabulary.     London  Lancet,  August  26,  1878,  p.  183. 

s  Unger's  case,  three  years  ;  case  quoted  by  writer,  sixteen  years. 
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Convulsions. — The  frequency  with  which  convulsive  seizures  inaugurate 
the  disease  in  early  life  is  rather  remarkable.  They  were  observed  in  more 
than  half  the  cases  recorded.  In  some  instances  the  relationship  (causal) 
of  the  convulsion  is  not  as  clear  as  could  be  desired,  but  in  many  cases 
other  typical  symptoms  supervened  immediately,  leaving  no  room  for  doubt 
as  to  the  intimate  connection  between  the  two  events.  The  well-known 
susceptibility  to  eclampsia  in  infancy  and  childhood  affords  a  partial  gen- 
eral explanation  of  their  presence  in  this  disease,  but  the  relationship  is 
decidedly  more  than  a  mere  coincidence  in  the  majority  of  cases.  The 
seizures  may  be  epileptic,  apoplectiform,  or  simply  syncopal.  The  epileptic 
form  is  the  most  common.  The  convulsions  may  be  followed  by  paralysis, 
localized  or  general,  the  paralytic  symptoms  passing  away  rapidly  in  some 
cases,  in  others  remaining  for  some  time.  The  residual  paralysis  is  more 
frequently  permanent  in  childhood  than  in  adult  life. 

Paralysis. — This  is  most  frequently  of  some  cranial  nerve,  affecting 
oftenest  the  third,  or  motor  oculi,  in  the  early  stages.  Paralysis  of  the 
extremities  is  common  in  the  advanced  disease,  though  there  is  frequently  a 
weakness  which  appears  early,  not  genuinely  paralytic.  This  may  remain 
as  the  only  form  of  motor  weakness  in  a  small  number  of  cases.1  Facial 
paralysis  was  observed  in  Schiile's  case  and  others,  and  well-marked  symp- 
toms of  bulbar  paralysis  involving  the  tongue,  lips,  and  pharynx  have 
been  repeatedly  noted  (Dreschfeld,  two  cases,  Schule).2  Muscular  atrophy  is 
rare,  though  it  was  present  in  one  of  Dickinson's  cases  and  in  AVestphal's.3 

Contractures. — These  occur  late,  if  at  all,  and  are  of  no  special  diag- 
nostic importance.  The  literature  of  the  subject  shows  comparatively  few 
cases  of  multiple  sclerosis  in  children  in  which  contractures  were  observed, 
but  it  is  to  be  remembered  that  most  of  these  histories  are  incomplete,  the 
late  stage  of  the  disease  escaping  observation.  The  comparative  frequency 
with  which  they  develop  in  adult  cases  argues  a  similar  condition  in  the 
same  disease  in  early  life.  Both  Charcot  and  Oppenheim4  call  attention  to 
the  fact  that  spastic  paralysis  should  always  excite  a  suspicion  of  multiple 
sclerosis. 

Sensory  Disturbances. — The  paresthesia  of  older  cases  is  rarely  ob- 
served. It  is  difficult  to  test  the  muscular  sense  in  a  child,  and  few  obser- 
vations are  noted  as  regards  its  impairment.  The  most  common  disturb- 
ance of  sensibility  noted  is  a  diminution  of  tactile  perception.  Sensation, 
as  a  rule,  is  not  appreciably  affected  in  children  suffering  from  this  disease, 


1  J.  M.,  a  boy  four  and  two-thirds  years  old,  reported  by  Dickinson  (Medical  Times 
and  Gazette,  February  2,  1878),  could  not  walk  on  account  of  ataxia,  but  there  was  no 


2  Schule,  Deutsches  Archiv  f.  Klin.  Med.,  1871,  Bd.  viii.  p.  223. 

'Dickinson,  Medical  Times  and  Gazette,  February  2,  1878;  Westphal,  Charite 
Annalen,  1887,  Bd.  cxiii.  p.  454. 

4  Charcot,  Jour,  de  Med.  et  de  Chir.,  1887  ;  Oppenheim,  Berlin.  Klin.  Wochen- 
schrift,  1887. 
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or  if  it  is  the  difficulty  and  uncertainty  attending  the  establishment  of  the 
defect  are  such  as  to  make  it  of  little  value. 

Reflexes. — An  exaggerated  patellar  tendon  reflex  is  the  rule.  It  is  often 
quite  an  early  symptom.  In  a  few  cases  the  tendon  reflex  is  much  dimin- 
ished or  is  even  abolished,  indicating  a  predominating  sclerosis  in  the  pos- 
terior columns.  The  superficial  reflexes  are  exceptionally  affected  until  the 
terminal  stage  is  reached.  It  is  sometimes  a  matter  of  difficulty  to  deter- 
mine the  condition  of  the  reflexes  in  very  young  children. 

Among  other  symptoms  occasionally  noted  is  deafness,  which  was 
observed  by  Drummond  in  a  boy  eight  years  old  affected  with  the  disease. 
This  patient  had  also  symptoms  of  diabetes,  accounted  for  by  the  presence 
of  a  sclerotic  patch  in  the  medulla  found  post  mortem.1  Glycosuria  has 
been  repeatedly  observed  where  this  region  was  the  site  of  sclerotic  foei. 
Oppenheim  claims  to  have  found  a  new  symptom  "  in  a  rapid  exhaustion 
of  muscular  power  in  non-paralyzed  parts, — viz.,  a  first  movement  being 
made  with  full  power,  a  second  with  less,  and  so  on  to  complete  inertia."2 

Etiology. — Heredity  plays  an  important  rdle  in  the  etiology  of  multi- 
ple sclerosis.  Pelizaeus3  observed  the  transmission  of  the  disease  directly 
through  successive  generations,  the  symptoms  manifesting  themselves  in 
the  male  members  of  the  family  only,  of  whom  five  were  affected.  Several 
instances  have  been  recorded  of  brothers  and  sisters  who  manifested  un- 
mistakable symptoms  of  disseminated  sclerosis  early  in  life.  Dreschfeld 
published  the  histories  of  two  brothers,  in  one  of  whom  the  initial  symp- 
toms developed  at  the  age  of  fourteen  months,  in  the  other  at  four  years  ; 
and  both  Erb  and  Frerichs  have  observed  the  presence  of  the  disease  in 
several  members  (brothers  and  sisters)  of  the  same  family,  developing, 
however,  in  adult  life.  The  presence  of  some  ancestral  taint  other  than 
the  disease  itself  is  much  more  frequently  observed.  Any  neurosis  in  the 
parent  is  to  be  considered  as  rendering  the  offspring  liable  to  the  inheritance 
of  a  nervous  system  less  resistant  to  disease  than  normally,  and  in  this 
sense  any  neuropathy  in  the  parent  may  be  considered  a  predisposing  cause 
of  disseminated  sclerosis.  This  statement  is  equally  applicable  to  very 
many  other  affections  of  the  nervous  system,  and  why  the  ancestral  taint 
should  manifest  itself  in  any  particular  case,  in  the  development  of  mul- 
tiple sclerosis,  depends  possibly  upon  some  peculiarities  of  either  vascular 
supply  or  anatomical  conformation  of  the  nervous  axis.  Among  the  most 
striking  examples  of  conditions  noted  as  predisposing  through  heredity  to 
the  disease  are  alcoholism  in  the  father  and  syphilis  in  the  mother,  in  the 
case  of  Dickinson ;  the  father's  death  in  a  fit  (chorea  in  a  brother),  in 
Cheadle's  case ;  and  epilepsy  in  an  uncle  (and  a  brother),  alcoholism  in  the 

1  London  Lancet,  1887. 

'  Ibid.,  referred  to  by  Seguin  in  Ann.  of  Univ.  Med.  Sci.  for  1888. 

"  Ernest  Engelman,  eight  years  old,  was  the  only  child  among  the  five  affected.  The 
next  youngest  patient  was  twenty-three  years  old.  Archiv  fiir  Psychiatrie  und  Nerven- 
krankheiten,  Bd.  xvi.  S.  698. 
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father,  and  migraine,  with  a  highly  nervous  temperament,  in  the  mother, 
observed  in  Unger's  case.  The  proportion  of  cases,  however,  in  which  it 
is  possible  to  determine  the  existence  of  an  hereditary  predisposition,  either 
direct  or  indirect,  does  not  amount  probably  to  more  than  twenty  or 
twenty-five  per  cent.,  and  there  is  almost  invariably  an  exciting  cause  which 
must  be  superadded. 

Among  adults,  cold,  and  especially  prolonged  exposure  to  damp  cold,  is 
recognized  as  a  well-known  etiological  factor.  I  do  not  recall  an  instance 
in  which  the  disease  has  been  attributed  to  this  cause  in  childhood,  though 
it  perhaps  holds  a  certain  responsibility. 

Mental  shock,  such  as  sudden  and  intense  fright,  has  inaugurated  symp- 
toms of  disseminated  sclerosis  in  several  well-authenticated  instances  among 
adult  examples  of  the  disease.1  Spitzka  cites  a  case  developing  from  such  a 
cause,  in  a  Bohemian  cigar-maker  ;2  and  Wilson's  case,  in  which  the  patient, 
a  child  one  year  old,  was  thrown  into  the  initial  convulsion  from  fright  at 
having  a  dead  goose  hurled  at  her,  is  a  probable  example  of  the  disease  in 
an  infant  from  this  factor,  though  the  typical  symptoms  did  not  appear 
until  a  few  years  later. 

Traumatic  injury  or  shock  is  a  most  important  exciting  cause  of  the 
affection.  The  injury  may  be  congenital,  and  the  symptoms  of  dissemi- 
nated sclerosis  may  be  present  in  association  with  evidences  of  arrest  of 
development  mentally  and  physically.  The  disease  may  originate  from 
trauma  or  shock  received  later  in  life.  Trauma  is  cited  as  the  exciting 
cause  in  about  fifteen  per  cent,  of  all  the  cases  reported. 

The  development  of  multiple  or  disseminated  sclerosis  as  a  sequel  to 
various  acute  diseases,  especially  of  an  infectious  character,  is  quite  notice- 
able in  the  type  met  with  in  childhood.  Scarlet  fever,  measles,  pertussis, 
diphtheria,  and  probably  small-pox,  typhoid  and  other  fevers,  stand  in  a 
peculiar  and  as  yet  unexplained  etiological  relationship  to  the  disease.  It 
seems  highly  probable,  however,  that  the  relationship  is  at  most  only  an 
indirect  one,  since  in  those  cases  in  which  such  diseases  have  been  men- 
tioned as  present  other  factors  existed  which  were  undoubtedly  of  far 
greater  importance  in  developing  foci  of  nervous  degeneration.  The  case 
of  Willie  R.,  for  example,  reported  by  Pollard,  in  which  typical  tremors 
were  first  noticed  during  convalescence  from  scarlatina,  was  much  more 
probably  due  to  damage  set  up  by  repeated  convulsions  which  occurred 
during  the  attack  of  fever.  The  occurrence  of  other  nervous  diseases, 
however,  characterized  by  degenerative  changes  during  or  immediately  after 
the  acute  infectious  fevers  (poliomyelitis)  gives  credence  to  the  idea  that  it 
is  a  possibility  in  multiple  sclerosis,  and  cases  have  been  cited  in  which  no 
other  cause  could  be  assigned.  As  a  unique  example  of  the  relationship 
of  other  diseases  to  the  one  in  question  may  be  cited  the  case  of  Sparks,  in 

1  Pocke,  Inaugural  Dissertation,  Berlin. 

2  Pepper's  System  of  Medicine,  vol.  v.,  art.  "Disseminated  Sclerosis.'' 
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which  tremors  and  weakness  in  walking,  the  first  symptoms  noted,  devel- 
oped immediately  upon  an  attack  of  herpes  zoster  affecting  the  neck  and 

head. 

As  regards  sex,  individual  experiences  differ  from  general  statistics.  In 
the  cases  which  I  have  tabulated,  the  sexes  are  about  equally  divided,  with 
a  small  excess  of  males,  while  Charcot  expressly  states  that  the  disease  is 
more  common  in  females,  as  do  Boss1  and  Moncorvo,  the  latter  finding 
twelve  girls  and  nine  boys  respectively  in  a  total  of  twenty-one  cases.  It 
must  be  remembered,  in  considering  the  value  of  Charcot's  statement,  that 
females  largely  predominate  in  the  clinics  at  La  Salpetriere. 

Pathological  Anatomy. — The  few  autopsies  made  upon  the  bodies  of 
children  dying  from  multiple  sclerosis  revealed  nothing  radically  at  variance 
with  the  results  of  examinations  in  adult  cases.  In  a  few  instances  anom- 
alous conditions  and  variations,  dependent  perhaps  upon  histological  differ- 
ences, are  mentioned,  but  they  do  not  alter  the  probable  truth  of  the  state- 
ment that  the  pathological  conditions  are  practically  the  same  at  all  ages. 
I  shall  confine  myself,  therefore,  to  a  description  of  the  morbid  anatomy 
and  pathology  as  it  has  been  observed  in  the  disease  generally. 

The  distinctive  characteristic  of  the  affection,  so  far  as  its  morbid  anat- 
omy is  concerned,  is  one  of  location.  To  say  that  the  lesion  is  a  sclerotic 
degeneration  does  not  distinguish  it  from  any  one  of  several  diseases  of  the 
nervous  centres.  Sclerosis,  identical  in  character  with  that  which  occurs  in 
the  disease  we  are  considering,  is  always  present  in  locomotor  ataxia  and  in 
Friedreich's  disease,  and  it  has  been  repeatedly  observed  in  general  paralysis 
of  the  insane,  as  well  as  in  other  affections  of  the  brain  and  cord.  Indeed, 
the  similarity  is  still  more  marked  in  general  paralysis,  the  two  diseases 
often  being  indistinguishable  during  life,  autopsies  showing  patches  of  scle- 
rosis disseminated  here  and  there  through  the  nervous  tissues,  besides  other 
and  more  characteristic  lesions  of  general  paralysis,  without  which  a  diag- 
nosis of  the  latter  affection  could  not  have  been  established.2 

Sclerotic  degeneration,  therefore,  while  it  is  an  essential  post-mortem 
condition  in  multiple  sclerosis,  is  not  a  peculiar  or  distinctive  lesion  as 
regards  the  process  itself.  It  is  only  in  the  erratic  and  multiple  distribu- 
tion of  these  sclerotic  foci  that  we  have  a  condition  which  is  pathognomonic. 
Any  portion  of  the  nervous  axis  may  be  attacked,  and  "  even  the  roots  and 
trunks  of  nerves  have  been  found  affected."  Sometimes  the  patches  or 
plaques  are  so  numerous  as  to  leave  scarcely  a  single  region  uninvolved. 
Hirsch,  for  example,  reported  an  autopsy  in  which  "there  were  twenty 
spots  on  the  left  side,  forty  on  the  right,  in  the  medullary  substance  of  the 
hemispheres,  with  the  pons,  medulla  oblongata,  optic  thalami,  and  much 
of  the  gray  matter  of  the  cord  similarly  affected ;  whilst  in  a  case  men- 
tioned by  Liouville  both  substances  of  the  hemispheres,  the  corpora  striata 


1  Diseases  of  the  Nervous  System,  p.  11. 

2  Mickle  on  General  Paralysis  of  the  Insane,  2d  ed.,  p.  231. 


MULTIPLE   CEREBRO-SPINAL   SCLEROSIS.  505 

and  optic  thalami,  cerebellum,  crura  cerebelli,  corpora  mammillaria,  pons, 
all  the  right  olivary  body,  the  olfactory  nerves,  the  optic,  the  motores  oculi, 
the  left  fifth,  the  left  facial,  and  the  spinal  nerves  were  all  in  a  state  of 
sclerosis." * 

These  spots  or  nodules,  varying  in  size  from  microscopical  smallness  to 
the  dimensions  of  a  pea  or  a  penny,  are  often  so  distinctly  outlined  as  to 
appear  clearly  defined  beneath  the  pia  to  the  naked  eye.  Although  excep- 
tionally noted  as  almost  normal  in  appearance,  pigmentation  is  the  rule,  the 
color  of  the  diseased  tissue  being  a  dirty  gray  or  faint  yellow,  often  presenting 
a  marked  contrast  to  the  surrounding  healthy  structures.  To  the  touch  these 
spots  of  degeneration  vary  in  the  sensation  produced,  in  some  instances  feel- 
ing hard  and  shot-like,  in  others  simply  tough  and  fibrous,  though  always 
harder  than  normal.  On  section  a  nodule  is  found  to  consist  of  "  hyper- 
trophied  neuroglia,  dense,  fibrillated  connective  tissue  of  new  formation, 
fatty  and  granular  cells,  and  remnants  of  degenerated  nerve-elements." 
This  newly-formed  connective  tissue  results  from  the  proliferation  of  pre- 
viously normal  neuroglia  nuclei,  the  cells  becoming  enlarged  and  giving 
off"  a  multitude  of  fibrillar  processes.2  An  excessive  development  of  spider- 
cells  is  considered  by  most  observers  as  a  factor  largely  responsible  for  this 
change.  The  myelin  is  always  affected,  a  rapid  wasting,  resulting  in  a  com- 
plete loss  of  the  axis-cylinder  covering,  having  been  frequently  observed.3 
The  axis-cylinder  itself  in  the  white  substance,  and  the  nerve-cells  in  the 
gray,  are  said  to  show  a  decided  resistance  to  the  morbid  process,  being 
affected  only  in  the  terminal  stages,  if  at  all.  This,  with  the  fact,  noted  by 
several  observers,  that  the  sclerotic  foci  are  encountered  in  the  white  sub- 
stance of  brain  and  cord  with  much  greater  frequency,  the  gray  being  rela- 
tively exempt,  is  the  only  evidence  of  any  selective  affinity  on  the  part 
of  the  morbid  process  for  any  particular  region  or  system.  In  advanced 
cases,  however,  both  substances  are  apt  to  be  involved. 

As  regards  the  primary  step  in  the  formation  of  these  patches  of  scat- 
tered sclerosis,  there  exists  much  difference  of  opinion  among  pathologists. 
The  process  is  interstitial  in  origin  according  to  the  views  of  one  school,  by 
others  it  is  considered  parenchymatous ;  by  some  the  disease  is  said  to  begin 
as  a  simple  nutritional  change,  while  others  assert  that  the  initial  process  is 
essentially  inflammatory  and  attended  with  increased  vascularity,  the  vessels 
becoming  turgid  and  other  evidences  of  inflammation  being  present.  The 
vessels  surrounding  and  traversing  the  diseased  areas  are  certainly  often,  if 
not  always,  involved,  the  "  adventitial  sheath  being  thickened,  the  nuclei 
increased,  and  an  actual  sclerosis  being  often  noticed."  "We  have  the  au- 
thority of  Eindfleisch  for  the  statement  that  examination  of  the  gray  pin- 
head  foci  from  which  sclerosis  starts  will  reveal  the  fact  that  the  centre  is 

1  Pox,  Pathological  Anatomy  of  Nervous  Centres,  p.  119. 

2  Spitzka,  Pepper's  System  of  Medicine,  vol.  v.,  art.  "Disseminated  Sclerosis." 

"  Bourneville  and  Benedikt  assert  that  the  process  is  a  "  diffuse  neuritis,"  and  that  the 
term  "sclerose  en  plaques"  is  a  misnomer. 
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always  a  red  spot  or  line  (according  to  the  section),  said  spot  or  line  being 
a  distended  blood-vessel ;  and  that  these  vessels  are  in  a  state,  under  micro- 
scopical examination,  which  we  should  not  hesitate  to  describe  as  that  of 
chronic  inflammation.1  This  is  true  also  of  the  peri-vascular  lymph-spaces, 
and  it  is  here,  probably,  that  the  initial  step  in  the  development  of  the  dis- 
ease will  be  found  in  many  cases.  There  are  several  factors  which  are 
responsible  for  the  confusion  and  divergence  of  opinion  existing  among 
pathologists  as  regards  this  phase  of  the  subject.  The  difference  of  opin- 
ion, dating  from  the  controversy  of  Cohnheim  and  Virchow,  as  to  the  histo- 
logical character  of  the  neuroglia,  and  as  to  the  possibility  of  the  develop- 
ment of  connective-tissue  new-growth  or  hyperplasia  in  the  nervous  system 
except  as  a  result  of  preceding  inflammation,  is  still  a  factor  in  the  disputed 
pathology  of  sclerosis.2  It  seems  to  be  the  opinion  of  the  majority  to-day 
that  the  neuroglia  is  truly  a  normal  connective  tissue ;  consequently  we  may 
say  that  sclerosis  consists  of  neuroglia  hyperplasia. 

With  reference  to  the  primary  cause  of  this  connective-tissue  overgrowth, 
much  of  the  difference  in  teaching  is  due,  I  believe,  to  a  variance  in  the 
interpretation  of  the  term  inflammation.  The  traditional  idea  that  inflam- 
mation necessarily  requires  a  preceding  injury,  or  direct  and  more  or  less 
violent  exciting  cause,  is  the  Gibraltar  preventing  the  acceptance  of  an 
inflammatory  origin  of  the  disease,  with  many  observers.  With  such  the 
process  is  said  to  start  in  a  functional  disturbance  of  nutrition,  Van  der 
Kolk  teaching  that  sclerosis  was  the  result  of  repeated  congestions  with  exces- 
sive exosmosis  through  the  vessel-walls.  Bevan  Lewis,  whose  exceedingly 
scientific  and  accurate  researches  into  the  microscopical  anatomy  of  nervous 
diseases  have  done  much  to  lift  the  veil  of  obscurity  enveloping  the  subject, 
finds,  in  investigating  the  pathology  of  the  various  insanities  in  which 
sclerosis  occurs,  many  facts  which  apparently  confirm  the  theory  of  an  in- 
flammatory origin.  In  discussing  the  subject  of  miliary  sclerosis  in  con- 
nection with  the  presence  of  that  lesion  in  insanity,  he  states  that  in  im- 
mediate proximity  to  these  patches  of  miliary  sclerosis  the  tissues  are  found 
to  be  in  a  state  of  parenchymatous  degeneration,  which  results  in  the  de- 
struction of  the  essential  elements,  becoming  a  genuine  sclerosis.  He  further 
suggests  that  the  miliary  degeneration  is  directly  due  to  changes  in  the 
blood-vessels  of  a  subacute  inflammatory  character,  "  the  exudation  from  the 
vessels  inducing  such  swelling  of  the  myelin  as  to.  rupture  the  delicate  in- 
vesting albuminous  sheath,  or  possibly  acting  directly  upon  the  latter"  (by 
pressure  ?).3 

To  sum  up  the  subject,  the  evidence  seems  decidedly  in  favor  of  an 
essentially  inflammatory  (subacute  ?)  origin  for  the  sclerosis,  with  preceding 
or  coexisting  alterations  of  nutrition,  dependent  upon  functional  (vaso- 


1  Rindfleisch,  Pathology. 

*  For  full  discussion  see  Strieker's  Histology. 

3  W.  Bevan  Lewis,  Text-Book  of  Mental  Diseases,  p.  463. 
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motor)  disturbances  in  the  local  vascular  supply,  such  disturbances  occur- 
ring as  passive  or  active  congestions,  oft  repeated.  The  sclerosis  seems  to 
be  parenchymatous  in  some  cases,  interstitial  in  others.1  The  syphilitic 
cases  develop  primarily  through  the  lymph-ducts,  and  are  characteristically 
interstitial,  and  this  form  is  considered  by  Moncorvo  and  others,  among 
them  Marie  and  Jendrassfk,  to  be  quite  frequent.  Syphilis  itself,  however, 
or  the  transmitted  cachexia,  is  not  a  very  common  etiological  factor  in  dis- 
seminated sclerosis,  except  in  the  experience  of  Moncorvo,  Marie,  and  per- 
haps a  few  others,  and  it  should  not  be  accepted  as  a  basis  for  pathological 
deductions  unless  absolutely  demonstrated. 

Recurring  to  the  subject  of  the  locality  affected  in  the  disease,  many 
facts  have  been  observed  which  are  of  great  interest  and  importance  from 
a  clinico-pathological  stand-point.  The  symptoms  manifested  during  life 
will  often  point  with  remarkable  consistency  to  the  exact  or  approximate 
location  of  the  sclerotic  patches.  Thus,  in  Drummond's  case  the  presence 
of  persistent  glycosuria  with  polyuria  suggested  the  very  probable  involve- 
ment of  the  medulla,  an  hypothesis  fully  confirmed  by  the  finding  of  a 
well-defined  patch  of  sclerosis  in  the  floor  of  the  fourth  ventricle.  The 
nuclei  of  origin,  or  the  root  fasciculi,  of  the  hypoglossal,  the  facial,  and 
other  nerves,  have  been  invariably  found  to  be  foci  of  disease  in  cases  in 
which  paralysis  of  the  parts  supplied  by  such  nerves  had  been  observed. 
In  the  cord  a  spastic  or  pseudo-spastic  gait  indicates  a  focus  of  disease, 
usually  in  the  lateral  columns,  which  seem,  by  the  way,  peculiarly  liable  to 
invasion  in  multiple  sclerosis.  Decided  trophic  changes,  such  as  wasting 
or  atrophy  (comparatively  rare),  point  to  an  involvement  of  the  anterior 
horns,  while  marked  ataxia  with  parsesthesia  or  other  disturbances  of 
sensation  suggests  very  emphatically  an  involvement  of  the  postero-lateral 
columns.  The  deep  reflexes  are  of  value  here,  in  that  an  exaggerated 
patellar  tendon  reflex  is  almost  conclusive  evidence  of  disease  in  the  lateral 
or  pyramidal  tracts,  an  abolished  reflex  pointing  with  equal  certainty  to 
a  predominating  sclerosis  in  the  posterior  columns  and  root  zones.  The 
location  of  the  diseased  patch  or  patches  in  the  cerebrum  may  be  almost 
as  readily  determined,  the  symptoms  being  more  or  less  distinctly  diag- 
nostic according  to  the  region  involved. 

Differential  Diagnosis. — The  question  of  a  differential  diagnosis  in 
multiple  sclerosis  as  seen  in  patients  of  mature  years  is  often  one  of  ex- 
treme difficulty.  The  very  insidious  development,  extending  over  years 
perhaps,  and  the  absence  in  many  instances  of  symptoms  at  one  time  con- 
sidered essential,  with  the  presence  of  others  of  an  anomalous  character,  are 
factors  adding  much  that  is  confusing.  Tremor,  for  instance,  the  absence 
of  which  a  few  years  ago  was  considered  sufficient  to  refute  a  diagnosis  of 
multiple  sclerosis,  has  been  demonstrated  as  wanting  in  several  cases  among 
adults  in  which  typical  post-mortem  lesions  were  found.     Nystagmus  is 

1  Spitzka,  Text-Book  of  Mental  Diseases,  p.  463. 
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by  no  means  invariably  found  in  the  adult  cases,  and  the  same  is  true  of 
characteristic  speech-defects. 

In  children  the  symptom-group  typical  of  the  disease,  as  described 
clinically  by  Charcot,  is  present  with  apparently  much  greater  uniformity, 
and  with  the  one  exception  of  hereditary  tabes,  or  Friedreich's  ataxia,  there 
is  no  definite  affection  of  the  nervous  system  in  childhood  which  should 
present  any  difficulties  in  diagnosis.  These  two  diseases  are,  however,  in 
many  respects  remarkably  similar  symptomatically.  In  both  there  is  ataxia, 
in  both  nystagmus,  and  in  both  speech-defects  occur.  It  would  be  difficult 
to  establish  a  diagnosis  of  either  without  the  presence  of  one  at  least  of 
these  three  symptoms.  Tremor  is  also  a  common  symptom,  though  differ- 
ing in  quality  and  degree,  and  paralytic  affections  of  the  eye-muscles,  with 
optic-nerve  atrophy,  have  been  not  infrequently  observed  in  both.  Among 
other  symptoms  mentioned  as  occurring  in  the  two  diseases,  though  with 
less  frequency,  are  contractures  and  sensory  disturbances. 

So  remarkable  an  identity  in  symptomatology  argues  an  identical  pa- 
thology, and  the  relationship  is  undoubtedly  a  close  one  in  this  respect. 
There  are,  however,  certain  well-defined  clinical  landmarks  which  clearly 
distinguish  the  one  from  the  other.     The  tremor,  for  instance,  is  a  constant 
symptom  in  multiple  sclerosis  in  children,  having  been  present  without  ex- 
ception in  every  case  reported.     It  is  peculiar  in  type  also,  as  I  have  ex- 
plained in  a  preceding  paragraph.    In  Friedreich's  ataxia  the  tremor,  which 
is  present  in  only  a  small  proportion  of  cases,  is  usually  of  the  choreiform 
variety,  and  is  never  of  the  voluntary  or  intention  type.     Nystagmus  in 
hereditary  tabes  is  almost  invariably  ataxic,  manifesting  itself  only  when 
the  eyes  are  steadily  directed  towards  an  object.     In  disseminated  sclerosis 
the  nystagmus  is  of  the  ordinary  or  static  form,  sometimes  demonstrable, 
however,  only  by  movements  of  the  eyes  in  certain  directions,  as  up  or 
down  (horizontal),1  or  laterally.     Difficulties  in  articulate  speech  may  be 
exactly  similar  in  both  diseases, — halting,   with    separation  of  syllables, 
simply  indistinct,  or  typically  scanning.     In  Friedreich's  disease  it  is  more 
apt  to  be  ataxic,  and  occurs  later,  as  a  rule,  than  in  multiple  sclerosis. 
Ataxia  of  the  extremities  is  decidedly  less  constant  in  the  disease  which 
forms  the  subject  of  this  article,  occurring  in  about  sixty  per  cent,  of  the 
reported  cases,  while  according  to  the  statistics  of  Griffith  it  was  present 
in  either  one  form  or  another  in  nearly  all  of  the  one  hundred  and  forty- 
three  cases  of  Friedreich's  disease  which  form  the  basis  of  his  paper.2    That 
form  of  ataxia  which  is  manifested  in  an  inability  to  stand  steadily  with  the 
feet  approximated  and  the  eyes  closed,  and  which  is  known  as  Romberg's 
symptom,  is  rarely  observed  in  multiple  sclerosis  in  children  except  when 
dependent  upon  actual  or  absolute  loss  of  power  in  the  lower  extremities. 

1  In  Wilson's  case,  a  girl,  Anne  S.,  aged  eight,  the  nystagmus  was  always  and'  only 
horizontal.     British  Medical  Journal,  November  25,  1876. 

2  American  Journal  of  the  Medical  Sciences,  October,  1888,  p.  377. 
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It  is  said  to  have  been  present  in  more  than  fifty  per  cent,  of  the  cases 
tabulated  by  Griffith.  Finally,  in  multiple  sclerosis  the  ataxia  is  a  true 
incoordination,  while  the  titubating  or  staggering  gait  is  said  to  be  the 
most  characteristic  form  in  the  other  affection. 

Abnormal  sensations,  or  parsesthesise,  not  infrequently  occur  in  heredi- 
tary tabes,  especially  the  girdle  or  belt  sensation.  They  have  not  been 
observed  in  children  affected  with  multiple  sclerosis,  though  in  older 
patients  this  symptom  is  not  uncommon.  Sensory  impairment  is  likewise 
rare,  while  a  diminution  of  either  tactile  or  muscular  sense  has  been  re- 
peatedly noted  in  children  the  subjects  of  Friedreich's  ataxia.  Paralytic 
affections  of  the  eye-muscles  are  infrequent  in  the  latter  disease,  while 
either  a  strabismus,  a  ptosis,  or  a  diplopia  is  quite  common  in  disseminated 
sclerosis.  On  the  other  hand,  ophthalmoscopic  examinations  of  the  fundus 
show  an  optic  neuritis  or  atrophy  in  probably  an  equal  percentage  of  cases 
in  both  affections.  Contractures  are  not  common  in  either  disease,  though 
rather  more  frequent,  perhaps,  in  hereditary  ataxia. 

In  addition  to  the  clinical  distinctions  already  enumerated,  there  are  at 
least  three  symptoms  which  afford  a  marked  contrast  in  the  two  diseases, 
and  these  are  the  condition  of  the  reflexes, — especially  the  patellar  tendon, — 
the  mental  state,  and  the  tendency  to  convulsive  seizures  respectively.  As 
regards  the  first,  in  Friedreich's  ataxia  the  knee-jerk  is  almost  invariably 
abolished,  though  in  rare  instances  (two  per  cent.)  it  may  be  normal  or  even 
exaggerated.  In  disseminated  sclerosis  the  opposite  is  true,  the  knee-reflex 
being  much  more  commonly  exaggerated,  rarely  abolished.  The  mental 
faculties  are,  almost  without  exception,  obtunded  in  various  degrees  at  some 
stage  of  the  disease  in  multiple  sclerosis,  usually  in  the  form  of  a  simple 
dementia.  In  Friedreich's  ataxia  the  intellect  is  unimpaired,  exceptional 
cases  manifesting  a  slight  mental  weakness  at  most.  Convulsions  were 
noted  in  more  than  fifty  per  cent,  of  the  cases  of  disseminated  sclerosis  in 
childhood  in  the  literature  of  the  subject  to  which  I  have  had  access.  Though 
occasionally  observed  in  hereditary  tabes,  the  convulsions  were  very  prob- 
ably an  accidental  coincidence,  and  not  essentially  related  to  the  morbid 
process. 

Chorea  may  be  readily  eliminated  in  a  diagnosis  by  the  difference  in  the 
character  of  the  tremor,  and  by  the  absence  of  nystagmus,  of  scanning 
speech,  of  ocular  paralysis,  and  of  true  ataxia.  In  the  so-called  post-hemi- 
plegic  variety  of  chorea  the  symptoms  may  closely  simulate  those  of  mul- 
tiple sclerosis,  and  a  diagnosis  then  becomes  a  matter  of  more  difficulty.1 
The  history  will  aid,  however,  in  determining  the  identity  of  the  affection, 
and  it  is  only  rarely  that  such  cases  give  rise  to  any  confusion. 

Paralysis  agitans  need  only  be  referred  to  incidentally,  since  it  is  ex- 
ceedingly rare  to  meet  with  it  early  in  life,  although  Charcot  has  seen  two 


1  Osier,  in  his  monograph-,  "  The  Cerebral  Palsies  of  Children,"  pp.  66,  67,  calls  atten- 
tion to  the  difficulty  attending  a  differential  diagnosis  in  some  of  these  cases. 
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cases  aged  respectively  twelve  and  sixteen  years.1  The  type  and  location 
of  the  tremor,  the  peculiar  "  bread-crumb"  rolling  position  of  the  thumb  and 
finger,  the  rheumatoid  pains,  the  gait, — "  propulsive  and  retrogressive"  in 
character, — together  with  the  absence  of  nystagmus,  of  ocular  paralysis,  and 
of  ataxia,  will  readily  decide  the  case  to  be  one  of  paralysis  agitans,  and 
there  should  be  little  trouble  in  distinguishing  them. 

Brain-tumors  or  neoplastic  growths  anywhere  in  the  nervous  centres, 
especially  if  multiple,  may  give  rise  to  symptoms  absolutely  identical  with 
those  of  multiple  sclerosis,  and  often  in  such  cases  a  diagnosis  will  become 
impossible.  Within  the  past  few  years  Prof.  L.  C.  Gray  has  observed  the 
symptoms  of  a  multiple  sclerosis  during  life  in  cases  which  showed  simply 
a  lepto-meningitis  at  the  autopsy.2 

Prognosis. — It  is  an  accepted  fact  that,  spinal  or  cerebral  nervous 
tissue  having  been  destroyed  by  disease,  it  is  not  regenerated.  It  follows  as 
corollary  to  this  statement  that  a  permanent  recovery  in  a  well-established 
case  of  disseminated  sclerosis  is  not  to  be  expected  with  our  present  means 
of  combating  the  morbid  process.  In  this  respect  the  affection  is  the  same 
at  any  age.  The  process  of  degeneration  may,  however,  under  favorable 
influences  and  treatment,  occasionally  be  arrested,  at  least  temporarily.  This 
occurs  at  times  spontaneously.  Such  arrests  constitute  the  well-known 
periods  of  remission,  periods  in  which  the  symptoms  may  remain  quiescent 
for  many  months  and  even  for  years,  though  such  remissions  are  not  so  apt 
to  occur  in  cases  developing  in  children,  nor  are  they  so  complete  or  long 
in  duration.  An  explanation  of  this  statement  is  to  be  found  in  the  fact 
that  nervous  structures  in  the  child  are  peculiarly  vulnerable  because  of 
their  unstable  and  highly-vascular  condition  of  development  and  growth, 
and  the  damage  consequent  upon  a  lesion  is  much  more  wide-spread  because 
of  the  subsequent  interference  with  development.  Affections  of  the  central 
nervous  system  in  children  therefore  offer,  broadly  speaking,  a  less  favor- 
able prognosis  than  in  the  adult.  Multiple  sclerosis  seems  to  be  no  ex- 
ception to  the  rule,  and  it  is  in  accordance  with  this  view  that  we  find  the 
disease  less  amenable  to  treatment,  both  as  regards  the  prolongation  of  life 
and  the  amelioration  or  arrest  of  the  symptoms,  even  temporarily. 

The  disease  provokes  a  condition  of  physical  helplessness  much  more 
rapidly  in  children,  and  there  is  a  consequent  increase  in  the  liability  to 
complications,  mechanical  and  trophic  in  origin,  which  characterize  the  bed- 
ridden stage  of  many  nervous  diseases.  Statistics  as  to  the  duration  of  life 
after  the  disease  has  been  recognized  are  not  sufficieutly  numerous  or  reliable 
to  allow  of  any  positive  deductions  in  this  particular,  but  it  is  probable  that 
the  duration  is  much  shorter.  Death  from  disseminated  sclerosis  per  se  is 
not  common  at  any  age,  but  the  general  impairment  of  nutrition  associated 
with  or  resulting  from  the  bedridden  state,  or  the  supervention  of  bladder- 

1  Duehenne  has  reported  a  case  in  a  boy  of  sixteen,  and  Meschede  one  in  a  patient 
twelve  years  old,  also  a  boy. 

'  Medical  Record,  September  18,  1888. 
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troubles,  or  of  bulbar  paralysis,  with  consequent  inability  to  take  food,  or 
of  pulmonary  congestions,  may  in  any  case  give  rise  to  a  fatal  termination. 
Convulsions  are  an  added  factor  in  the  disease  of  the  gravest  import  in 
prognosis,  since  a  seizure  may  abruptly  precipitate  a  fatal  result. 

The  intelligence  is  almost  invariably  defective  sooner  or  later  in  this 
disease  at  all  ages,  though  with  this  difference,  that  the  defect  is  in  children 
more  in  the  sphere  of  receptivity,  and  in  adults  of  an  amnesic  character. 
The  child's  psychical  centres  never  having  been  stored  with  impressions,  or 
only  partially  so,  his  vacuity  and  dementia  are  more  obtrusive ;  and  this  is 
true  in  degree  the  earlier  the  child  is  affected. 

Treatment. — There  is  no  known  drug  or  combination  of  drugs  which 
can  be  demonstrated  as  possessing  a  specific  property  in  arresting  the  mor- 
bid process  in  multiple  sclerosis.  It  may  be  still  more  positively  stated 
that  we  are  utterly  powerless  to  restore  the  damage  which  has  been  done  to 
the  nervous  axis  or  any  portion  of  it  with  any  therapeutic  agent.  In  view 
of  these  facts,  the  treatment  to  be  observed  in  any  case  of  disseminated 
sclerosis  must  be  largely  experimental  and  symptomatic.  I  do  not  mean 
that  it  should  be  inferred  that  we  are  without  any  known  resources  which 
are  of  value  in  this  affection.  On  the  contrary,  there  are  several  drugs, 
besides  other  measures,  which  have  in  repeated  instances  produced  an  ameli- 
oration of  the  symptoms.  Iron,  ergot,  potassium  iodide,  nitrate  of  silver, 
turpentine,  arsenic,  and  mercury  have  all  been  persistently  administered 
by  many  observers,  and  with  apparent  benefit  in  the  case  of  some  of  the 
number. 

Of  these,  iron  seems  to  be  of  use  solely  in  counteracting,  by  its  tonic 
properties',  the  debility  which  occasionally  is  an  accompaniment  of  the  disease. 
Ergot,  though  widely  used,  I  have  never  seen  followed  by  evidences  of  im- 
provement in  adult  cases.  It  seems  to  have  crept  into  the  therapeutics  of 
multiple  sclerosis  through  the  claims  of  Brown-Sequard  and  other  advocates 
that  its  use  was  followed  by  benefit  in  that  kindred  disease  tabes  dorsalis. 
It  has  become  the  fashion  to  suggest  potassium  iodide  in  any  and  all  chronic 
affections  of  the  nervous  centres  ;  nor  is  this  suggestion  in  the  line  of  empir- 
icism, though  it  would  be  of  undoubted  advantage  to  outline  more  clearly 
its  indications.  In  multiple  sclerosis  in  children  there  are  few  data  to  show 
that  its  use  has  ever  been  followed  by  benefit  which  could  be  directly  at- 
tributed to  the  drug.  I  do  not  care  to  assume  the  extreme  position  of  con- 
demning its  use  entirely,  but  it  seems  to  me  that  only  in  those  cases  which 
afford  some  special  indication  in  a  syphilitic  inheritance  (a  small  percentage) 
should  the  drug  be  relied  upon  to  the  exclusion  of  other  and  more  useful 
remedies.  In  such  cases  it  is  probable  that  the  conjoint  administration  of 
the  iodide  with  mercury,  or  the  two  alternately,  would  give  better  results 
than  either  alone.  Nitrate  of  silver  has  long  been  in  use,  and  at  one  time 
was  held  in  high  favor,  in  all  forms  of  chronic  degenerative  or  sclerotic 
disease  of  the  spinal  cord  and  brain.  A  consensus  of  opinion  tends  more  and 
more  to  the  belief,  in  the  light  of  careful  and  scientific  observation,  that  the 
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beneficial  effect  following  the  use  of  silver  in  this  disease  was  post  and  not 
propter  hoc.  The  same  may  be  said,  in  passing,  of  gold  and  barium  chlo- 
rides although  neither  of  these  drugs  has  had  any  extensive  trial  in  the 
cases  of  multiple  sclerosis  which  have  occurred  during  childhood.  Arsenic, 
from  its  almost  specific  action  in  chorea,  a  disease  which  in  some  important 
respects  is  known  to  resemble  multiple  sclerosis,  and  which  it  is  not  im- 
probable will  be  found  to  be  still  more  closely  related  to  it,  should,  I  believe, 
be  tried  faithfully  in  every  case.  The  liquor  potassii  arsenitis  (Fowler's 
solution)  is  the  form  most  effectively  administered. 

Amono-  the  many  other  drugs  which  may  be  mentioned  as  having  been 
tried,  phosphorus,  on  physiological  grounds,  at  one  time  held  a  position  of 
some  prominence.  Its  use  has,  however,  been  attended  either  by  results 
negative  in  character,  or,  as  in  the  cases  of  Bristowe,  by  an  aggravation 
of  the  symptoms.1  Cod-liver  oil  in  the  debility  or  emaciation  sometimes 
present  is  indicated,  and  its  use  in  conjunction  with  phosphate  of  iron  was 
followed  in  one  case  (Wilson's)  by  decided  benefit  and  a  marked  remission 
of  symptoms. 

"With  the  German  school  of  neurologists  electricity  in  the  form  of  gal- 
vanism is  a  routine  measure  of  treatment.  Following  the  teachings  of  Erb, 
small  doses  and  short  and  infrequent  applications  are  recommended.  From 
three  to  five  milliamperes  administered  through  large  sponge  electrodes,  the 
negative  over  the  cervical  sympathetic  ganglia,  the  positive  passed  slowly 
down  the  opposite  side  of  the  spine,  on  alternate  days,  is  the  method  in  use 
in  Erb's  clinic.  The  seances  are  of  three  minutes'  duration.  In  the  Eng- 
lish clinics  and  in  this  country  much  stronger  currents  are  used  and  the  dura- 
tion of  the  seance  is  longer.  In  the  early  stages  of  the  disease  the  German 
method  is  advisable,  except  that  the  applications  should  be  made  daily  or 
twice  a  day ;  but  in  cases  which  have  passed  through  the  initial  stage,  and 
in  which  the  disease  is  established  as  a  chronic  organic  affection,  stronger 
currents  (from  five  to  ten  or  twelve  milliamperes)  should  be  used  and  the 
seances  should  be  longer.  Very  decided  improvement  follows  in  some 
cases.  Humphrey's  patient  (Annie  J.  S.)  was  relieved  of  tremor  for  one 
month  following  the  use  of  galvanism,  though  the  symptoms  all  returned 
afterwards  and  remained  uninfluenced  by  any  treatment.  The  faradic  cur- 
rent is  serviceable  in  arresting  the  wasting  of  muscles  which  sometimes, 
though  not  often,  occurs.  In  such  cases  mild  currents  from  the  secondary 
coil  should  be  passed  through  the  affected  muscles  daily. 

Recognizing  the  absence  of  any  knowledge  of  a  specific  for  the  disease, 
the  treatment  in  many  cases  has  been  purely  symptomatic,  and  even  here 
the  results  have  not  been  very  encouraging. 

For  the  relief  of  tremor,  the  symptom  which  is  most  annoying  and 
harassing  to  the  patient,  rendering  him  helpless  and  dependent  at  times, 

1  Bristowe's  case,  female,  aged  thirteen,  Medical  Times  and  Gazette,  June  21,  1879, 
p.  673. 
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many  remedies  have  been  suggested.  A  partial  list  includes  couium,  atro- 
pine, hyoscyamus  (Charcot,  Seguin)  and  its  alkaloid,  the  bromides,  arsenic, 
cimicifuga,  strychnine  (Hammond,  Trousseau),  zinc  sulphate,  physostigma, 
curare  (Erlenmeyer),  veratrum  (Feris,  Spitzka),  and  electricity. 

Of  these  the  most  reliable  is  hyoscyamine,  given  in  doses  of  from  one 
two-hundredth  to  oue  one-hundredth  of  a  grain  twice  or  three  times  daily, 
the  tremor  disappearing  within  a  few  hours  after  its  administration,  and 
remaining  absent  for  several  days  during  the  continuance  of  the  drug. 
Conium  seems  objectionable,  because  of  the  depressing  effect  which  follows 
its  use,  as  well  as  from  the  fact  that  it  only  exceptionally  modifies  or  con- 
trols the  shaking.  Atropine  acts  very  similarly  to  its  ally  hyoscyamine, 
though  the  dryness  of  the  mouth  and  the  vertigo  which  result  from  its  use 
are  strong  objections.  Besides,  it  is  not  nearly  so  effective  as  hyoscyamine. 
Strychnine  has  been  recommended  by  Trousseau,  Hammond,  and  others ; 
but  Charcot  states  that  it  aggravates  the  tremors.  No  instance  is  recorded 
in  which  its  use  was  followed  by  any  benefit  in  the  disease  as  observed  in 
childhood.  Physostigma,  sulphate  of  zinc,  and  cimicifuga  are  all  objection- 
able either  negatively  or  positively,  and  are  probably  only  worthy  of  con- 
sideration after  all  others  have  been  tried  ineffectually.  The  bromides  will 
undoubtedly  to  a  partial  extent  control  the  tremors  of  disseminated  sclerosis 
in  man,  though  it  is  necessary  to  push  the  drug  to  its  full  physiological 
effect,  and  the  attendant  depression  and  disturbance  of  digestive  function 
make  the  slight  relief  an  expensive  one.  In  a  patient  of  Erlenmeyer's  the 
tremor  disappeared  for  two  days  under  curare.  Spitzka,  following  the  sug- 
gestion of  Feris,  found  veratrum  in  small  doses  repeated  every  few  hours 
quite  effective,  but  considered  it  objectionable  because  of  the  necessity  of 
increasing  the  dose  to  almost  toxic  quantities.  Arsenic  has  been  tried  re- 
peatedly, and  next  to  hyoscyamine  seems  most  reliable.  It  has  been  used 
by  Eulenberg  hypodermically  for  the  relief  of  tremors  met  with  in  cases 
other  than  multiple  sclerosis,  and  with  success.  Seasoning  by  analogy,  it 
might  seem  justifiable  to  resort  to  the  same  measure  in  these  cases,  but  it 
appears  probable  that  the  unstable  temperament  of  a  child  would  render 
hypodermic  medication  a  questionable  procedure  in  this  disease.  Galvanism 
applied  as  in  the  method  described  for  general  treatment  is  sometimes  pallia- 
tive as  regards  the  tremor. 

There  are  few  other  symptoms  which  require  special  attention  or  treat- 
ment. The  headache  usually  observed  only  during  the  earlier  period  may 
persist  and  prove  troublesome,  as  in  Unger's  case,  in  which  it  remained  for 
three  years  obstinately.  Galvanism  applied  to  the  brain,  one  electrode  to 
the  occiput  and  the  other  over  the  frontal  bone,  has  been  suggested  for  the 
relief  of  headache  when  present.  The  current  in  such  cases  should  be 
applied  very  gradually,  through  a  rheostat  or  the  physician's  hand,  begin- 
ning at  zero  and  increasing  to  two  or  at  most  three  milliamperes.  The 
pains  in  the  extremities  which  are  not  uncommon  in  adult  patients  affected 
with  multiple  sclerosis  seldom  occur  in  childhood. 
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The  first  accurate  description  of  tubercular  meningitis  was  given  by 
Robert  Whytt  (1768),  under  tbe  name  of  hydrops  of  the  cerebral  ventricles. 
Capuron  and  Chauvel  employed  the  term  brain  fever  (fi&vre  cfribrale). 
Fabre  et  Constant  introduced  the  term  "tubercular  meningitis"  into  our 
present  nomenclature  in  1835.  Since  that  time  the  literature  of  the  subject 
has  been  so  immense  that,  as  this  work  is  designed  to  supply  the  clinical 
wants  of  the  practitioner,  I  prefer  to  abstain  from  extensive  references  and 
limit  my  remarks  to  as  comprehensive  a  review  of  the  subject  as  can  be 
accomplished  within  the  briefest  possible  space. 

A  large  percentage  of  the  cases  of  tubercular  meningitis  admits  of  a 
subdivision  of  the  symptoms  into  three  parts,  or  stages,  which  correspond 
more  or  less  distinctly  with  the  development  of  anatomical  changes.  The 
first  is  that  of  hypersemia  of  the  pia  mater  and  irritation,  the  second  exhibits 
the  symptoms  of  exudation,  pressure,  and  consecutive  anaemia,  and  the  third 
those  of  the  extinction  of  the  functions  of  the  centres.  Still,  it  is  impos- 
sible fully  to  discriminate  the  boundary-lines  between  them  in  every  case. 

The  first  signs  of  a  diseased  condition  are  of  a  very  indefinite  nature. 
Many  of  the  children  have  a  previous  history  of  pallor  and  debility,  diar- 
rhoea and  vomiting,  "  colds,"  bronchitis,  conjunctivitis,  eczema,  and  lymph- 
adenitis,— "  scrofula."  They  emaciate,  are  pale,  lose  their  appetite,  become 
quiet,  unwilling  to  play,  peevish,  cry  a  good  deal,  or  appear  perfectly  listless. 

The  physical,  intellectual,  and  moral  changes  are  well  remembered  by 
the  attendants  when  the  further  development  of  the  case  suggests  inquiry 
into  the  previous  history.  The  moroseness,  peevishness,  and  depression 
are  often  relieved  by  sleep,  which,  however,  is  frequently  interrupted. 
Many,  indeed,  sleep  badly,  complain  of  headache,  avoid  the  light,  and 
hold  their  head  in  their  hands.  Often  it  is  one  and  the  same  spot  that 
is  constantly  supported  or  pressed.  There  is,  as  a  rule,  no  elevation  of 
temperature  at  this  time,  and  rarely  is  there  an  increase  in  the  frequency 
of  the  pulse ;  on  the  contrary,  it  begins  rather  early  to  be  retarded  and 
slightly  irregular.  The  tongue  is  furred,  an  occasional  brief  vomiting-spell 
occurs,  and  the  "  gastric"  symptoms  are  treated  unsuccessfully.  The  vomit- 
ing is  not  preceded  by  nausea,  is  quick  and  propulsive,  and  mostly  takes 
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place  while  the  child  is  being  moved  on  the  bed  or  raised  from  the  pillow 
the  same  as  in  pregnancy  or  sea-sickness.  There  is  constipation,  with 
much  headache,  and  the  quantity  of  urine  diminishes.  Some  hyper- 
esthesia of  the  abdomen,  reminding  of  peritonitis,  is  liable  to  mislead 
the  diagnosis.  Gradually  there  is  more  somnolence,  more  photophobia, 
and  now  and  then  some  increase  of  temperature,  which  usually,  however, 
does  not  exceed  100|°  or  101°  F.  In  this  way,  in  addition  to  a  few  weeks 
filled  with  the  premonitory  symptoms  detailed  above,  a  week  or  more  may 
pass. 

The  pulse  becomes  more  slow  and  irregular,  even  intermittent,  the 
headache  more  severe ;  there  is  a  constant  frown.  Though  the  patients  do 
not  complain,  they  are  evidently  suffering  much.  They  grind  their  teeth, 
cry  in  their  somnolence  suddenly,  unexpectedly,  at  longer  or  shorter  inter- 
vals, are  delirious  or  dull  and  apathetic.  From  their  apathy  they  are  easily 
roused,  however,  look  surprised,  give  a  brief  answer,  and  drop  again  into 
their  drowsiness.  They  yawn  often  ;  respiration  is  interrupted,  and  restored 
by  deep  and  long  sighs;  the  abdomen  is  retracted.  The  pulse  is  still  more 
retarded,  60  or  less,  more  irregular,  for  many  days  in  succession.  The 
secretion  of  urine  becomes  more  scanty,  the  constipation  more  obstinate ; 
the  eyes  are  but  half  closed,  under  the  falling  eyelid  the  balls  are  seen  to 
move  slowly  about  from  side  to  side,  and  with  a  peculiar  expression  of  utter 
fatigue  and  forlorn  absent-mindedness  the  upper  eyelid  is  gently  raised, 
reveals  the  blank  soulless  ball,  and  gently  falls  again.  Now  and  then  one 
of  the  eyelids  is  more  drawn  than  the  other,  one  eye  more  perceptible  than 
its  mate.  The  pupils  begin  to  dilate,  sometimes  both,  sometimes  one  more 
than  the  other,  and  the  staring  expression  becomes  more  intense.  The  face 
is  apt  to  flush  suddenly,  mostly  in  circumscribed  spots ;  the  skin  in  con- 
tact with  the  pillow  is  congested,  and  the  mark  of  the  touching  finger  is 
easily  seen  for  some  time.  A  gentle  friction  results  in  the  appearance  of  a 
well-circumscribed  blush  corresponding  with  the  size  of  the  friction  (Trous- 
seau's "  mark") :  it  appears  slowly,  after  a  few  seconds  or  a  minute,  stands 
out  in  distinct  relief  a  few  minutes  or  more,  and  disappears  as  slowly. 
Consciousness  is  gradually  waning  more  completely,  a  slight  twitching  is 
seen  round  the  mouth  or  eyelids,  or  suddenly  a  general  convulsion  may  set 
in,  followed  by  ptosis,  facial  paralysis,  strabismus,  or  paralysis  of  the 
extremities.  This  paralysis  is  more  apt  to  be  unilateral,  however,  than 
general.  The  convulsions  may  reappear,  may  be  general  or  partial,  and  are 
accompanied  with  more  dilatation  of  the  pupils,  and  more  loss  of  conscious- 
ness, which  rarely  returns  for  a  few  moments.  Indeed,  all  the  cerebral 
symptoms  may  exhibit  peculiar  alterations :  sometimes  quite  unexpectedly 
the  paralysis  may  pass  by,  or  become  more  local ;  sometimes  there  is  an 
arm  paralyzed  without  the  leg  or  the  face  participating, — never,  however, 
a  lower  extremity  without  the  upper.  Even  ptosis  may  disappear  tem- 
porarily. 

The  convulsions  are  not  always  clonic, — sometimes  there  are  tonic  con- 
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tractions  •  the  rigidity  of  the  neck  becomes  more  intense,  the  face  more 
flushed,  perspiration  sets  in,  the  pulse  increases  in  frequency,  the  tem- 
perature begins  to  rise  to  102°  or  more.  This  is  the  beginning  of  the  end, 
which  generally  arrives  in  about  three  days.  More  convulsions,  deeper 
coma,  rapid  pulse,  from  150  to  240,  higher  temperature,  from  103°  or  104° 
to  107°,  injected  and  purulent  conjunctivae,  and  Cheyne-Stokes  respiration, 
predict  and  usher  in  the  final  dissolution,  after  an  observation  of  generally 
three  or  four  weeks,  and  a  duration  of  all  the  symptoms,  the  premonitory 
included,  of  from  five  to  six  weeks. 

A  latent  form  of  the  disease  is  occasionally  met  with  in  children  who 
have  been  phthisical  for  some  time.  In  them  the  cerebral  symptoms  do  not 
become  perceptible  until  two  or  three  days  before  death.  The  sopor,  even  at 
this  late  stage,  is  mild,  and  the  convulsions  are  not  violent.  In  other  cases 
marked  with  previous  general  tuberculosis  the  symptoms  are  more  severe. 
Vomiting  and  headaches  are  very  marked,  delirium  and  convulsions  very 
pronounced,  the  pupillary  symptoms  often  unilateral.  In  many  there  is 
diarrhoea  in  place  of  constipation,  and  a  tumid  abdomen  instead  of  the 
retraction.  In  the  infant  the  fontanel  may  be  found  raised  and  pulsating 
until  near  the  end.  It  is  at  that  early  age  that  the  premonitory  symptoms 
and  the  initiatory  stage  described  above  are  often  absent.  The  attack  is 
very  sudden ;  temperature  is  high  in  the  beginning ;  strabismus,  trismus, 
opisthotonus,  or  general  convulsions  set  in  at  a  very  early  period,  and  death 
occurs  in  a  few  days.  Thus  it  is  that  the  diagnosis  is  often  difficult. 
There  are  quite  a  number  of  cases,  particularly  in  older  children  and  in 
adults,  in  which  from  the  beginning  a  peculiar  typhoid  condition  obscures 
the  recognition  of  the  exact  condition  of  things.  In  these,  somnolence, 
headaches,  delirium,  and  convulsions  appear  early,  and  alternate  with  one 
another ;  the  abdomen  is  not  retracted,  the  fever  is  very  high  from  the 
beginning,  the  thoracic  symptoms  predominate,  and  the  patients  die  soon 
with  the  symptoms  of  both  cerebral  and  general  acute  miliaiy  tuberculosis. 

Ophthalmoscopic  examination  reveals  hyperemia  of  the  retina.  Some- 
times tubercles  are  discovered  in  the  choroid,  in  the  shape  of  spherical 
white  spots  near  the  optic  papilla.  But  they  are  far  from  being  of  con- 
stant occurrence. 

Pathological  Anatomy. — The  morbid  changes  are  mainly  found  in 
the  pia,  on  the  surface  of  the  brain,  in  the  ventricles,  and  principally  all 
over  the  base.  The  fossa  Sylvii,  pedunculi,  chiasma,  cerebellum,  and  pons 
are  the  main  seats  of  exudation.  The  pia  is  less  transparent  than  normally, 
thickened  and  succulent,  and  can  easily  be  detached.  Exudation  is  some- 
times copious,  either  serous,  or  purulent,  or  gelatinous,  sometimes  quite 
consistent;  the  cavities  are  dilated  with  either  a  clear  or  a  turbid  fluid. 
In  the  exudation  are  found  a  number  of  small  tubercles,  yellow  when  older, 
semi-transparent  when  recent.  They  are  mostly  found  in  the  walls  of 
small  blood-vessels,  the  lumen  of  which  is  often  contracted  by  their  pres- 
ence and  by  the  accompanying  proliferation,  particularly  of  the  adventitious 
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membrane  (Cornil),  and  of  the  nuclei  of  the  neuroglia  and  the  varices  of  the 
capillaries  (Hayem).  The  mechanical  obstruction  of  circulation  depending 
thereon,  and  the  supervening  arteritis,  together  with  the  pressure  of  the 
solid  exudation  on  the  blood-vessels,  often  give  rise  to  softening  of  the 
cerebral  substance,  either  locally  or  over  a  large  area.  In  the  brain-sub- 
stance there  are  other  changes  depending  on  the  presence  and  amount  of  the 
exudation.  The  ventricles  are  dilated,  their  walls  sometimes  hardened  by 
the  pressure,  but  more  often  softened  ;  the  convolutions  are  flattened,  the 
substance  is  oedematous,  and  capillary  apoplexies  resulting  from  the  changes 
described  as  having  occurred  in  the  blood-vessels  are  frequent.  Such  capil- 
lary hemorrhages  are  particularly  common  in  the  choroid  plexus. 

The  tubercular  conglomerates  are  sometimes  found  to  be  quite  numer- 
ous, and  still  there  is  little  or  no  meningitis.  In  others  there  is  either  a 
hydrocephalic  effusion,  or  a  jelly-like  or  solid  exudation  without  a  local 
tuberculosis,  while  in  all  of  them  the  number  of  tubercles  in  the  other 
organs  is  very  large,  thus  rendering  the  nature  of  the  intracranial  affection 
certain.  Indeed,  there  are  but  few  cases  in  all  the  forms  of  tubercular 
meningitis  in  which  the  bacillus  has  not  been  found. 

The  other  organs  show  tubercular  degeneration.  In  most  cases  the 
whole  course  of  the  disease,  and  the  results  of  the  autopsies,  are  those  of 
miliary  general  tuberculosis.  In  adolescents  the  lung-symptoms  are  the 
most  predominant,  in  the  child  (besides  the  brain)  the  peritoneum  and  the 
bronchial  glands  are  thoroughly  affected.  The  liver,  the  spleen,  the  kidney, 
and  particularly  the  pleurae,  exhibit  tubercles  in  all  their  stages,  mostly 
recent ;  the  bronchial  and  mediastinal  glands,  not  rarely  those  of  the  neck 
also,  are  caseous  or  suppurating  in  their  centres,  and  the  lungs  are  seldom 
intact.  Bones  are  often  carious,  parts  of  the  surface  are  covered  with 
eczema,  and  now  and  then  we  find  an  arthritis  ("  tumor  albus"),  or  lupus. 
Old  tubercular  infiltrations  in  the  lungs  and  glands  are  very  commonly 
found  in  the  autopsies  of  such  cases ;  occasionally  also  in  the  kidneys,  spleen, 
and  liver.     In  some  of  these  cases  the  cerebral  changes  are  but  trifling. 

Etiology. — Tubercular  meningitis  is  not  frequent  in  the  first  months 
of  life,  but  is  more  so  than  is  supposed  by  many.  Indeed,  as  the  symptoms 
differ  from  those  exhibited  in  later  years,  mistakes  in  diagnosis  are  easily 
made.  After  the  seventh  year  its  prevalence  is  not  great.  The  large 
majority  of  cases,  therefore,  are  observed  between  the  end  of  the  second  and 
the  seventh  year.  Dentition,  worms,  frights,  falls,  blows,  have  troubled 
more  seriously  the  brains  of  writers  than  of  children  dying  with  tuber- 
cular meningitis.  This  and  meningeal  tuberculosis  generally  are  infectious 
diseases,  or  rather  parts  of  a  general  tubercular  infection.  Thus  the  main 
cause  is  in  a  specific  invasion,  which,  with  our  present  knowledge,  means 
the  importation  of  the  tubercle-bacillus.  It  spreads  along  the  lymph-ducts 
and  blood-vessels  and  thus  excites  inflammation.  It  is  true,  however,  that 
the  amount  of  inflammation  and  the  number  of  eruptions  need  not  be 
parallel  to  each  other :  sometimes  there  may  be  even  meningitis  without  a 
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localized  tubercle,  while  there  is  a  general  tubercular  infection  of  the  whole 
body.  Children  of  phthisical  parents  are  more  liable  to  be  affected,  among 
them  boys  more  than  girls.  But,  according  to  our  present  knowledge  of 
the  rare  occurrence  of  direct  hereditary  transmission,  it  is  certain  that  the 
principal  danger  lies  in  the  congenital  insufficiency  of  the  tissues,  and, 
more  positively,  in  the  many  opportunities  for  contagion  by  food  (breast- 
milk  and  cow's  milk)  and  inhalation. 

I  knew  a  family  in  indigent  circumstances  and  with  limited  dwelling- 
space,  in  which  ten  children  died  of  tuberculosis,  many  of  them  of  tuber- 
cular meningitis.  But  one  of  the  eleven  survived, — now  a  man  of  over 
thirty,  with  a  narrow  chest,  but  in  fair  health.  A  number  of  cases  in  the 
same  family  are  observed  frequently.  The  children  are  often  delicate, 
of  less  than  normal  weight,  lively,  intellectual,  prematurely  overburdened 
with  mental  work,  impressionable  :  some  I  have  known  to  be  active  mastur- 
bators.  But  there  are  those  who  are  fat,  rotund,  of  apparently  vigorous 
health,  but  with  long,  thin  eyelashes  and  occasional  catarrh  of  the  con- 
junctivae or  the  nose ;  again,  those  who  have  always  been  believed  to  be  in 
health,  in  whom  nothing  but  an  accidental  exposure  to  the  virus,  often 
not  traced,  can  be  accused  of  being  the  cause  of  the  mischief.  But  the 
history  of  every  patient  must  be  thoroughly  studied.  In  many  cases  the 
origin  of  tubercular  meningitis  can  be  traced  to  the  bronchial  glands,  in 
which  tubercular  degeneration  may  remain  dormant  for  years.  Through 
them,  whooping-cough  and  measles  may  give  rise  to  a  general  tubercular 
invasion  after  years  have  elapsed ;  another  proof  of  the  perversity  of  the 
"expectant"  treatment  in  "self-limited"  diseases,  and  of  the  fact  that  thera- 
peutic nihilism  is  as  dangerous  as  over-medication. 

Uffelmann,  Oehme,  and  Baeumler  report  cases  of  tubercular  meningitis 
connected  with  (or  depending  on)  erythema  nodosum,  which  is  itself  both 
the  cause  and  the  result  of  embolic  processes  not  only  on  the  extensor  sides 
of  the  extremities  and  the  tendons,  but  also  in  other'  regions  of  the  body 
(mouth,  throat,  conjunctiva,  endocardium,  pleura,  kidneys).  Oehme's  case 
died  of  tubercular  meningitis  a  few  weeks  after  the  termination  of  a  febrile 
erythema  nodosum.  Baeumler  saw  three  cases  of  the  same  affection  com- 
plicated with  vesicular  eruptions  on  the  conjunctiva;.  Two  of  them  had 
a  protracted  high  fever,  one  multiple  lymphomata  and  tumefaction  of  the 
spleen,  one  bilateral  pleurisy  and  neuralgias  on  arms,  legs,  and  head,  and 
one  was  suddenly  taken  with  the  symptoms  of  acute  hydrocephalus.  At 
the  autopsy  he  found  miliary  tuberculosis  of  the  bronchial  glands,  the  pia, 
pleura,  liver,  spleen,  and  kidneys,  and  central  softening  in  a  gland  adjoining 
the  tracheal  bifurcation. 

Diagnosis.— The  diagnosis  of  tubercular  meningitis,  in  the  majority  of 
cases  occurring  between  the  second  and  the  seventh  year,  is  not  very  diffi- 
cult. After  the  premonitory  stage  of  irascibility,  peevishness,  or  depres- 
sion, the  temperature  being  normal  or  nearly  so,  the  respiration  becomes 
irregular,  the  pulse  retarded  and  irregular,  vomiting  and  constipation  set  in, 
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the  urine  is  diminished  in  quantity,  the  abdomen  is  retracted,  and  the  in- 
tense headache  changes  gradually  into,  or  alternates  with,  stupor  increasing 
into  coma. 

Sighing  is  noticed  at  a  very  early  period.  Cheyne-Stokes  respiration  is 
a  symptom  of  paralysis  and  an  ominous  sign. 

The  pulse  may  be  rapid  at  first,  particularly  in  infants,  but  is  mostly 
slow  while  being  irregular,  from  sixty  to  eighty  beats,  or  less,  in  a  minute, 
of  changeable  quality,  now  and  then  almost  imperceptible,  towards  the  end 
(the  last  three  days)  very  rapid  and  then  more  regular.  It  must  be  remem- 
bered, however,  that  the  pulse  may  also  be  both  quite  slow  and  irregular  in 
gastric  disorders  and  in  chronic  anaemia.  I  have  observed  this  pulse  in 
anaemic  children  through  years,  and  have  often  been  in  anxious  suspense 
about  its  significance. 

Vomiting  sets  in  suddenly,  without  preceding  nausea,  usually  while  the 
head  is  raised,  but  also  while  on  the  pillow,  and  is  propulsive  and  quick. 
It  is  mostly  a  symptom  of  irritation  of  the  pneumogastric  nerve,  and  is 
therefore  characteristic  of  meningitis  at  the  base.  In  meningitis  of  the  con- 
vexity there  is  little  or  no  vomiting,  and  the  pupils  remain  equal,  but  there 
is  ptosis ;  there  is  more  unconsciousness,  sopor  and  coma,  and  the  disease  is 
of  shorter  duration. 

Headache  accompanies  the  whole  course  of  the  disease.  At  first  it  is 
continuous  and  uniform ;  the  patient  frowns  constantly,  and  is  apt  to  carry 
the  hand  up  to  the  head.  Afterwards  there  are  occasional  abrupt  shrieking 
yells,  which  are  apt  to  persist  until  complete  stupor  sets  in. 

Constipation  is  quite  obstinate,  but  there  is  diarrhoea  sometimes  in  very 
young  infants.  As  in  them  the  retraction  of  the  abdomen  may  be  absent, 
the  differential  diagnosis  between  tubercular  meningitis  and  typhoid  fever 
may  become  difficult. 

The  temperature  of  the  body  (rectum)  is  not  characteristic ;  it  is  not 
typical,  and  has  no  regular  curves.  It  is  at  first  usually  nearly  normal, 
sometimes  subnormal ;  only  in,  the  very  young  it  is  high,  because  in  them 
tuberculosis  is  apt  to  be  universal.  When  in  children  of  four  or  five  years 
the  temperature  is  high  and  less  intermittent  at  an  early  period,  the  case 
is  probably  one  of  purulent  meningitis.  There  is  no  regular  proportion 
between  pulse  and  temperature.  Towards  the  end  it  becomes  very  high,  in 
proportion  to  the  increasing  paralysis.  The  latter  may  result  either  from 
pressure  brought  about  by  the  presence  of  the  exudation,  or  from  anaemia. 
In  this  case  the  paralysis  may  be  but  temporary. 

Convulsions  may  set  in  at  almost  any  time.  They  may  be  localized  or 
general,  mild  or  severe,  clonic  or  tonic.  Death  is  rarely  the  immediate  re- 
sult of  an  attack  of  convulsions,  but  a  local  paralysis  (motor  oculi,  facial, 
an  upper  extremity,  or  total  hemiplegia)  may  set  in  immediately  after  such 
an  attack.  This  symptom  is  pathognomonic  for  the  diagnosis  from  uraemia, 
in  which  a  local  affection  is  extremely  rare. 

D'Espine  and  Picot  describe  a  symptom  which  they  call  static  ataxia. 
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It  appears  at  a  pretty  early  period.  When  the  child  is  placed  on  his  feet, 
he  totters,  his  walk  is  undulating,  his  features  exhibit  fear  and  anxiety. 

Eetraction  of  the  head  and  stiffness  of  the  muscles  of  the  neck  constitute 
a  frequent  symptom  of  tubercular  meningitis.  But  the  same  symptom  is 
met  with  in  other  cerebral  and  spinal  diseases,  as  in  cerebro-spinal  and  spinal 
meningitis,  and  in  either  idiopathic  or  secondary  muscular  affections.  Torti- 
collis is  observed  as  both  an  acute  and  a  chronic  affection,  as  the  result  of 
rheumatism,  trauma,  angina,  articular  inflammation,  and  adenitis,  the  pos- 
sible existence  of  one  of  which  must  be  taken  into  account  in  every  case  of 
retraction.  In  most  of  those  cases  it  begins  quite  suddenly,  and  with  some 
fever  and  moist  surface ;  passive  or  active  motion  is  exceedingly  painful, 
but  both  the  rigidity  and  the  pain  are  mostly  confined  to  one  side  only. 
There  is  no  lack  of  consciousness,  as  in  meningitis,  and  there  are  no  con- 
vulsions. The  course  of  the  acute  symptoms  is  short,  though  convalescence 
be  ever  so  protracted  and  relapses  frequent.  Still,  A.  Legroux1  reports 
a  case  the  symptoms  of  which  were  so  doubtful  as  to  render  the  differ- 
ential diagnosis  from  tubercular  meningitis  quite  difficult.  It  lasted  eleven 
days.  Among  the  symptoms  of  these  acute  retractions  Legroux  counts 
fever,  perspiration,  lassitude,  pain,  rigidity,  vomiting,  and  constipation.  A 
very  close  local  examination  is  required  to  diagnosticate  in  such  cases  be- 
tween meningitis,  pharyngitis,  otitis,  and  bronchitis.  The  author  relies  on 
the  localization  of  muscular  hardness  as  one  of  his  best  differential  signs, 
and  states  that  in  his  cases  the  abdomen  was  not  retracted  as  in  tubercular 
meningitis,  and  the  vomiting  lasted  but  a  short  time. 

The  differential  diagnosis  of  tubercular  meningitis  from  simple,  and 
syphilitic,  and  cerebro-spinal  meningitis  is  by  no  means  easy  in  every  case. 
Meningitic  symptoms  occurring  in  a  syphilitic  child  will  find  their  explana- 
tion in  a  conscientious  consideration  of  the  history  and  of  the  general  signs 
of  syphilis ;  they  are  mostly  not  accompanied  by  high  fever.  This  form 
is  liable  to  recover  after  a  protracted  anti-syphilitic  treatment.  Cerebro- 
spinal meningitis  is  frequently  seen  as  an  epidemic,  but  the  number  of  cases 
occurring  in  a  community  is  apt  to  be  so  small  that  the  practitioner  who  is 
called  upon  to  decide  in  an  individual  case  will  find  his  task  quite  difficult. 
It  is  not  preceded  by  a  long  term  of  prodromi,  as  tubercular  meningitis 
mostly  is,  and  begins  with  a  higher  temperature  than  the  latter.  In  a  short 
time  the  characteristic  eruption  makes  its  appearance  in  cerebro-spinal  fever, 
but  it  may  be  absent.  After  a  while  hemorrhages  will  appear  in  the  latter ; 
consciousness  is  preserved  more  intact  than  in  the  tubercular  form ;  the  dila- 
tation of  the  pupils,  or  one  of  them,  is  perceptible  at  a  very  early  period, 
it  being  the  result  of  irritation  of  the  sympathetic,  while  in  tubercular  menin- 
gitis it  results  from  oculo-motor  paralysis.  The  vaso-motor  disturbances 
(Trousseau's  "marks")  are  observed  at  the  very  beginning  of  a  cerebro- 
spinal meningitis,  while  they  do  not  appear  until  late  in  the  tubercular  cere- 
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bral  form.  In  simple  meningitis,  the  "  acute  hydrocephalus"  proper,  there 
are  hardly  ever  any  prodromi.  Its  onset  is  more  sudden,  the  symptoms 
more  marked,  its  temperature  higher,  and  its  course  more  rapid.  Recov- 
eries are  possible,  as  they  are  also  in  rheumatic  meningitis,  which  occurs 
more  frequently  than  some  authors  (D'Espine  and  Picot)  appear  to  believe. 
They  quote  but  fifteen  cases.  Still,  this  kind  of  meningitis  will  be  more 
frequently  diagnosticated  when  observers  become  aware  of  the  fact  that 
acute  rheumatism  in  infancy  and  childhood  is  easily  overlooked,  for  the 
reason  that  its  articular  symptoms  are  liable  to  be  but  trifling,  the  local  pain 
and  swelling  not  being  necessarily  in  proportion  to  the  dangerousness  of 
the  affection.  In  rheumatic  meningitis  the  onset  is  sudden,  and  the  fever 
high  from  the  very  beginning.  The  suddenness  of  the  attack  makes  it 
resemble  the  cerebral  symptoms  produced  by  the  influence  of  an  acute  erup- 
tive fever,  such  as  scarlatina,  which  is  apt  to  prove  fatal  within  a  day,  with 
high  temperature,  unconsciousness,  convulsions,  and  early  heart-failure, 
without  the  characteristic  eruption  making  its  appearance. 

I  have  seen  cases  in  which  the  diagnosis  between  tubercular  meningitis, 
typhoid  fever,  and  acute  yellow  atrophy  of  the  liver  was  very  difficult ;  in 
a  few  it  became  impossible.  The  latter,  rare  though  it  be,  will  exhibit, 
besides  the  high  temperature  and  the  grave  brain  symptoms,  a  large  amount 
of  albumin  in  the  urine,  and  jaundice.  Typhoid  fever,  when  running  its 
typical  course,  may  exhibit  its  peculiar  temperature-curve,  which,  however, 
is  absent  in  most  cases.  Ehrlich's  test  is  not  always  conclusive.  Abnormal 
cases  of  typhoid  fever,  moreover,  will  commence  with  a  high  temperature, 
and  can  easily  be  mistaken  for  the  abnormal  cases  of  tubercular  meningitis, 
which  may  also  begin,  particularly  in  the  very  young,  with  elevation  of  tem- 
perature. Besides,  typhoid  fever,  while  influencing  the  cerebral  functions 
either  directly  or  through  participation  of  the  kidneys  in  the  morbid  pro- 
cess, is  liable  to  be  actually  complicated  with  meningitis  to  such  an  extent 
that  the  diagnosis  may  become  very  difficult  indeed. 

Acute  nephritis,  or  the  uraemia  of  chronic  nephritis,  may  often  be  mis- 
taken for  tubercular  meningitis.  The  examination  of  the  urine  ought  never 
to  be  omitted,  even  in  cases  which  do  not  appear  doubtful.  Inequality  of 
the  pupils  speaks  more  for  the  presence  of  some  form  of  meningitis,  but  there 
are  cases  of  uraemia,  occasionally,  though  rarely,  in  which  the  dilatation  of 
the  pupils  is  not  equal.  This  dilatation,  when  produced  by  direct  cerebral  pa- 
ralysis, is  more  stationary  and  less  easily  influenced  by  light,  while  very  often 
the  pupils  of  ursemia,  when  dilated,  will  contract  somewhat  under  the  influence 
of  light,  dilate  again,  and  appear  to  float  gently  between  its  two  extremes. 

The  cerebral  symptoms  which  accompany  inflammatory  diseases  of  the 
lungs  are  frequently  mistaken  for  genuine  simple  or  tubercular  meningitis. 
The  brain  suffers  in  pneumonia  mainly  when  this  occurs  in  the  upper  lobes, 
but  there  are  exceptions  to  this  rule.  In  a  number  of  cases  I  made  the 
diagnosis  from  the  absence  both  of  prodromal  symptoms  and  of  slowness 
and  irregularity  of  respiration.     The  latter  is  apt  to  be  accelerated  in  pneu- 
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monia,  even  under  the  influence  of  a  secondary  meningeal  congestion  or 
exudation.  On  examination,  the  physical  symptoms  of  pneumonia  were 
then  easily  detected. 

The  ophthalmoscopic  examination  may  be  very  useful  in  doubtful  cases, 
but  is  so  actually  but  seldom ;  for  there  are  proportionately  but  few  cases 
of  tubercular  meningitis  in  which  it  is  not  negative. 

In  Marshall  Hall's  "  hydrocephaloid"  condition  there  are  a  number  of 
symptoms  which  also  occur  in  tubercular  meningitis,  such  as  a  moderate 
amount  of  fever,  gritting  the  teeth,  and  sighing,  also  pallor  and  collapse, 
half-closed  eyes,  injected  conjunctiva,  coma,  and  convulsions.  But  there  is 
also  the  history  of  an  acute  disease  (gastro-enteritis)  preceding  the  cerebral 
symptoms,  which  facilitates  the  diagnosis. 

Prognosis. — The  prognosis  of  tubercular  meningitis  is  a  very  bad  one. 
It  is  true  that  recoveries  have  been  reported.  Rilliet  has  seen  some  cases 
getting  well  :  one  of  them  had  a  relapse,  and  the  post-mortem  examination 
showed  the  correctness  of  the  diagnosis.  Lebert  also  proved  by  an  autopsy 
that  one  of  his  cases  had  terminated  favorably,  previously.  A  few  such 
cases  are  reported  in  JJ 'Union  MMicale,  April  12,  1881.  Many  recoveries 
are  claimed  by  those  authors  who  recommend  specific  treatment,  as,  for  in- 
stance, Hahn,  whose  treatment  consisted  in  the  application  of  tartar  emetic 
ointments.  A  famous  New  York  teacher  and  consultant  claimed  six  recov- 
eries out  of  a  hundred  cases,  but  admitted  that  he  saw  each  of  the  cases 
but  once,  that  he  had  to  rely  on  the  reports  of  the  attendants  casually 
given,  and  that  mistakes  in  diagnosis  were  possible. 

I  have  seen  what  I  thought  to  be  a  recovery ;  it  was  followed  by  death 
from  necrosis  of  the  cranial  bones  and  secondary  meningitis  superinduced 
by  the  tartar  emetic  torture.  Another  case  of  mine  was  that  of  a  boy  of 
two  years,  who  "  recovered."  When  growing  up  he  was  stupid,  eccentric, 
wilful,  lazy.  He  is  now  nearly  thirty  years  old,  and  lives  in  an  insane  asy- 
lum. A  third  case,  in  which  the  diagnosis  of  tubercular  meningitis  was 
possibly  correct,  terminated  in  incurable  blindness.  These  are  the  best 
results  I  can  boast  of. 

D'Espine  and  Picot  and  Baginsky  never  saw  a  case  getting  well. 
Cadet  de  Gassicourt  claims  that  his  recoveries  were  those  of  meningitis 
occurring  around  tumors,  syphilitic  gummata,  and  cerebral  sclerosis. 

Thus,  when  the  diagnosis  is  beyond  doubt,  the  prognosis  may  be  con- 
sidered absolutely  bad.  Doubt,  hoAvever,  is  justified  in  a  number  of  cases 
of  acute  simple  meningitis  of  the  base  and  ventricles. 

Treatment. — Every  baby  in  a  tubercular  family  or  surroundings  is  liable 
to  be  infected  with  meningeal  tuberculosis.  Therefore  whatever  preventive 
treatment  of  scrofula  and  tuberculosis  has  been  detailed  in  the  second  vol- 
ume of  this  work  and  found  available  in  practice  ought  to  be  utilized. 
Besides,  the  hair  ought  to  be  worn  short,  the  head  kept  cool,  no  feather 
pillows  used,  the  skin  accustomed  to  cold  water.  Eczema  must  be  cured, 
the  bowels  must  be  kept  regular.     Though  it  be  true  that  tubercular  men- 
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ingitis  is  an  infectious  disease,  it  is  still  a  meningitis,  and  irritation  and 
hyperemia  of  the  brain  are  predisposing  causes.  Therefore  before  the 
eighth  year  there  ought  to  be  for  a  predisposed  child  no  schooling,  and  after 
that  time  no  overwork  must  be  permitted.  Cod-liver  oil  and  arsenic  may 
be  administered  for  months  and  years  in  succession,  the  latter  with  occa- 
sional interruptions.  Iron  is  to  be  given  in  digestible  and  small  doses,  as 
long  as  there  is  no  vascular  excitement. 

When  tubercular  meningitis  is  diagnosticated  during  the  prodromal 
stage, — a  rare  occurrence, — noise  and  light  must  be  excluded,  and  absolute 
rest  enforced.  Even  at  this  early  period  the  prognosis  is  bad.  Altogether, 
no  treatment  can  be  entered  upon  with  any  degree  of  probability  of  saving 
the  patient.  There  are  indications  for  treatment,  and  in  the  present  condi- 
tion of  therapeutics  we  can  do  no  better  than  to  fulfil  them,  with  conscien- 
tiousness and — hopelessness.  Leeches  and  vesicatories  I  have  seen  to  do  no 
good.  The  latter  irritate  and  bother.  Other  external  measures  have  been 
the  use  of  blue  ointment,  oleate  of  mercury,  croton  oil,  ointments  containing 
tartar  emetic  (1  to  8-12),  and  lately  iodoform.  Forty  years  ago  it  was  the 
former  that  "  saved"  the  patient ;  four  years  ago1  it  was  the  latter.  A  dose 
of  calomel  may  be  given  to  relieve  constipation,  and  repeated  from  time 
to  time ;  or  some  other  convenient  purgative  and  enemata.  On  the  suppo- 
sition that  the  inflammatory  element  was  predominant,  mercurials  have 
been  administered  persistently. 

Iodide  of  potassium  appears  indicated  partly  as  an  absorbent  and  partly 
for  its  effect  on  the  circulation.  I  know  that  in  some  cases  that  took  large 
doses  for  weeks,  though  there  were  hundreds  of  tubercles,  but  little  effusion 
was  found  in  the  post-mortem  examination.  Large  doses  appear  to  be  re- 
quired for  that  end ;  they  are  easily  tolerated,  a  child  of  two  years  readily 
taking,  and  retaining,  from  one  to  two  or  three  drachms  daily. 

Persistent  vomiting  requires  pills  of  ice  and  opiates  ;  if  the  stomach  be 
intolerant,  the  remedy  may  be  introduced  into  the  rectum,  or  Magendie's 
solution  into  the  mouth,  on  the  tongue,  where  it  is  readily  absorbed.  So  long 
as  the  intolerance  of  the  stomach  continues,  rectal  alimentation  must  be  re- 
sorted to.  During  all  this  time,  the  heart  being  weak,  cardiac  stimulants 
may  be  given, — digitalis,  strophanthus,  spartein,  camphor ;  but  no  caffein, 
and  no  alcohol. 

Convulsions  indicate  the  inhalation  of  chloroform,  the  use  of  chloral 
(occasionally  morphine)  by  mouth  or  rectum  or  subcutaneously,  and  the 
bromides.  A  warm  bath  may  be  given,  but  care  must  be  taken  that  there 
is  no  undue  tossing  about.  Cold  to  the  head  ought  not  to  be  thought  of 
except  when  the  fontanels  are  raised  and  the  head  hot  and  the  temperature 
elevated, — hence  mainly  towards  the  end  of  the  disease.  Infants  do  not 
stand  ice  to  the  head  for  any  length  of  time ;  unless  watched,  it  produces 
collapse  and  heart-failure.     As  the  bacillus  proliferates  fast  in  high  tem- 


i  Nilson,  in  Arch.  f.  Kinderk.,  1886. 
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peratures,  antipyrin  or  phenacetiu  will   act   agreeably,  provided  they  be 
not  given  without  one  of  the  permissible  cardiac  stimulants. 

Tubercular  peritonitis  appears  to  have  been  benefited,  occasionally,  by 
laparotomy.  Will  tubercular  meningitis  ever  be  improved  by  similar  inter- 
ference ?  It  is  not  probable.  For  no  operation  of  any  kind  could  be  made, 
without  the  danger  of  shock,  on  the  skull  of  a  child  afflicted  with  tubercu- 
lar meningitis,  except  where  fontanels  and  sutures  were  still  open ;  and 
the  intracranial  space,  though  opened,  is  not  a  cavity  accessible  to  air  and 
capable  of  being  emptied,  in  the  sense  of  the  abdominal  cavity.  Thus 
if  there  be  any  cases  of  spontaneous  recovery  in  tubercular  meningitis,  it 
does  not  appear  that  our  direct  therapeutics  in  that  malady  are  other  than 
hopeless. 


CEREBRAL  HEMORRHAGE,  THROMBOSIS, 
AND  EMBOLISM. 


By  B.  SACHS,  M.D. 


The  brain  of  the  child,  as  of  the  adult,  is  subject  to  marked  disturb- 
ances of  its  blood-supply.  We  may  have  a  large  effusion  of  blood  from 
rupture  of  one.  or  more  blood-vessels  (hemorrhage) ;  or  an  occlusion  of  one 
or  more  blood-vessels  due  to  coagulation  of  blood  in  situ  (thrombosis) ;  or 
the  occlusion  of  a  blood-vessel  by  a  plug  whirled  into  it  from  some  distant 
part  of  the  circulatory  apparatus  (embolism).  Much  as  these  pathological 
processes  differ  from  one  another,  the  clinical  symptoms  resulting  there- 
from have  many  points  in  common,  so  that  we  are  justified  in  considering 
cerebral  hemorrhage,  thrombosis,  and  embolism  under  one  head.  We  shall 
be  compelled,  however,  to  note  carefully  certain  important  distinctions,  not 
only  as  regards  the  etiology  and  morbid  anatomy  of  each  process,  but  also 
with  reference  to  the  variations  in  the  mode  of  onset  and  in  the  develop- 
ment of  other  symptoms  due  to  these  several  lesions. 

Hemorrhage,  thrombosis,  and  embolism  have  long  since  been  recognized 
as  the  most  frequent  causes  of  adult  apoplexy ;  not  so  with  regard  to  the 
cerebral  apoplexies  of  early  life.  There  was  supposed  to  be  a  marked  dis- 
tinction between  the  child  and  the  adult  individual  in  this  respect.  Only  a 
few  years  ago  Bernhardt  considered  cerebral  hemorrhage  a  rather  rare  occur- 
rence in  the  child,  and  referred  to  an  exceptional  case  of  Bastian.1  Henoch, 
Rilliet  and  Barthez,  and  other  authors  were  of  the  same  opinion.  Certain 
it  is  that  these  vascular  disturbances  are  very  much  rarer  in  childhood  than 
in  later  years ;  but  in  a  recent  study  of  cerebral  palsies  of  early  life  by  the 
author  and  Dr.  F.  Peterson 2  it  was  clearly  shown  that  in  one  hundred  and 
five  cases  of  cerebral  infantile  palsies  thirty-five  cases  were  due  either  to 
hemorrhage,  thrombosis,  or  embolism,  and  that  this  percentage  would  have 
been  materially  increased  if  the  reported  cases  of  atrophy,  sclerosis,  and 
cysts,  forty  out  of  one  hundred  and  five,  most  of  which  were  originally 
due  to  hemorrhage,  had  been  added  to  the  list.     Osier,3  in  sixteen  out  of 


1  Lancet,  1883. 

2  Sachs  and  Peterson,  Journal  of  Nervous  and  Mental  Diseases,  May,  1890. 

3  The  Cerebral  Palsies  of  Children,  Monograph,  Philadelphia,  1889. 
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ninety  autopsies  of  hemiplegia,  found  embolism  seven  times  and  hemorrhage 

nine  times.  ,,  .,.        ,    , 

The  scarcity  of  early  autopsies  accounts  for  the  prevailing,  but  mis- 
taken, views  on  this  subject.  For  detailed  proofs  of  the  writer's  views 
the  reader  is  referred  to  the  paper  mentioned  above,  which  will  be  quoted 
again  and  again  in  the  course  of  this  article.  The  entire  subject-matter  was 
gone  over  so  thoroughly  in  that  paper  that  reference  to  it  will  avoid  frequent 
repetitions. 

ETIOLOGY  AND   PATHOLOGY. 
Under  this  heading  it  will  be  necessary  to  consider  each  process  sepa- 
rately. .  ,     , 
Hemorrhage.— Rupture  of  a  blood-vessel  in  the  brain  of  a  child  may 

be  brought  about  by  a  variety  of  causes— either  by  a  diseased  condition 
of  the  blood-vessel  itself,  or  by  the  application  of  some  extraneous  force. 
Taking  the  latter  cases  first,  we  have  to  include  among  them  those  in  which 
the  difficulties  of  labor  (contracted  pelvis,  protracted  labor,  instrumental 
delivery)  are  equivalent  to  a  traumatic  injury  to  the  skull  and  brain.  Dr. 
Sarah  McNutt 1  has  shown  that  the  extravasation  of  blood  (chiefly  menin- 

Pio.  l. 


Meningeal  hemorrhage  in  a  new-born  child ;  death  on  twenty-second  day.    (After 
Dr.  Sarah  McNutt.) 

geal)  is  more  apt  to  be  at  the  base  in  cases  of  head-presentation,  and  over 
the  convexity  in  cases  of  foot-presentation.  The  application  of  the  forceps 
was  formerly  supposed  to  be  the  element  of  greatest  danger,  but  by  a  com- 
parison of  statistics  it  was  shown  by  us  (S.  &  P.)  that  protracted  labor  was 


1  American  Journal  of  Obstetrics,  1885. 
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a  more  potent  cause  of  harm  to  the  child's  brain  than  the  application  of  the 
forceps.1 

First-born  children  are  most  apt  to  suffer  in  this  way.  Gowers2  found 
in  twenty-four  cases  of  meningeal  hemorrhage  that  seventeen  were  first-born. 
The  intense  venous  congestion  which  accompanies  prolonged  compression  of 
the  brain  is  made  worse  by  the  asphyxia  at  birth.  It  is  directly  responsible 
for  the  hemorrhage,  which  issues  in  all  probability  from  the  smaller  vessels 
of  the  pia  and  not  from  any  large  artery. 

Apart  from  these  congenital  cases,  traumatism  is  a  factor  of  some,  though 
not  of  great,  importance  in  the  causation  of  hemorrhage.  In  ninety-one 
cases  of  acute  cerebral  palsies  six  only  were  due  to  traumatism,  and  these 
six  were  no  doubt  cases  of  hemorrhage.  The  following  case,  with  autopsy 
by  Dr.  Peterson,  is  to  the  point : 


:  I.— A.  W.,  male,  aged  fifteen,  bright  at  school,  expert  swimmer,  at  the  age  of 
eight  or  nine  years  was  in  the  habit  of  diving  a  distance  of  twenty  to  thirty  feet  from  a 
railroad  bridge.  He  soon  began  to  have  intense  headaches,  growing  worse  until  the  age 
of  twelve  years,  when  mental  changes  began  to  be  apparent.     Admitted  to  Poughkeepsie 


Showing  extent  of  pachymeningitis  hsemorrhagica  over  superior  surfaces  of  hemispheres. 
(Sachs  and  Peterson.) 

Asylum.  One  month  later,  severe  epileptic  fit.  Two  days  thereafter,  right  hemiplegia, 
with  constant  right-sided  hemi-epilepsy  ;  coma ;  four  days  later,  death.  The  wide-spread 
pachymeningitis  hsemorrhagica  interna  will  be  seen  on  the  accompanying  figures  (2  and  3). 


1  Loc.  cit.,  p.  308. 

2  Diseases  of  the  Nervous  System,  p.  801. 
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Over  the  convexity  of  the  left  hemisphere  the  hematoma  was  very  thick,  consisting  of 
strata  of  various  ages,  some  of  them  undoubtedly  dating  from  the  beginning  of  the  symp. 
toms.  The  brain  weighed  thirty-five  and  one-fourth  ounces.  No  other  lesion  in  any  part 
of  the  brain. 

Fio.  3. 
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Showing  extent  of  process  on  inferior  surfaces  of  the  left  hemisphere. 
(Sachs  and  Peterson.) 


However  severe  the  traumatic  injury  may  be,  a  subdural  or  subarach- 
noidal hemorrhage  is  much  more  likely  than  an  intracerebral  clot ;  but  sucli 
intracerebral  hemorrhages  do  occur,  and  in  these  cases  the  symptoms  very 
much  resemble  those  of  adult  apoplexy. 

We  now  pass  to  a  consideration  of  the  diseased  condition  of  the  blood- 
vessels which  renders  them  liable  to  rupture  and  hemorrhage.  That  a  nor- 
mal blood-vessel  (artery  or  vein)  will  resist  any  sudden  increased  pressure, 
and  that  if  diseased  it  will  probably  give  way  under  normal  and  surely 
under  increased  pressure,  are  facts  so  well  known  that  we  need  not  do  more 
than  merely  mention  them.  In  the  adult  we  have  accepted  it  as  a  fact  that 
the  bursting  of  a  miliary  aneurism  is  the  direct  cause  of  an  effusion  of 
blood ;  the  researches  of  Virchow,  of  Kolliker,  of  Meynert,  and,  above  all, 
of  Charcot  and  Bouchard,  have  settled  this  beyond  dispute.  The  miliary 
aneurism,  more  apt  to  occur  in  the  smaller  intracerebral  vessels,  is  formed 
by  a  proliferation  of  the  cell-nuclei  in  the  adventitia  or  outer  coat, — peri- 
arteritis. Eichler  and  Zenker,  however,  maintain  that  the  process  begins 
in  the  inner  coat, — an  endarteritis.  Whatever  the  true  condition  may  be, 
the  pressure  of  the  blood  against  the  diseased  wall  causes  a  bulging  which 
gradually  forms  into  a  small  aneurismal  sac.     In  the  adult  these  changes  in 
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the  smaller  blood-vessels  occur  in  conjunction  with  atheromatous  changes 
in  the  larger  blood-vessels,  yet  they  do  not  hold  any  direct  causal  relation 
to  one  another.  Inasmuch  as  there  are  no  atheromatous  changes  in  the 
blood-vessels  of  the  young,  the  existence  of  aneurisms  in  early  life  was 
formerly  seriously  questioned;  but  they  have  been  found  in  a  youth  of 
twenty  (Gowers),  in  a  boy  of  fifteen  (Baker),1  and  Prof.  Osier  has  found  a 
large  aneurism  of  the  anterior  cerebral  artery 2  in  a  boy  six  years  of  age. 
With  further  inquiry  on  this  point  there  can  be  no  doubt  that  miliary 
aneurisms  will  be  often  found.3 

As  a  rule,  the  autopsies  have  been  made  years  after  the  onset  of  the 
trouble.  It  is  often  difficult  to  find  the  initial  lesion.  For  this  reason  it 
has  not  been  possible  to  formulate  for  children  such  a  table  as  Durand- 
Fardel  gave  for  adult  apoplexies.  According  to  this  table,  miliary  aneu- 
risms occurred  most  frequently  in  the  blood-vessels  of  the  optic  thalamus 
and  corpus  striatum ;  then  followed  in  regular  order  the  blood-vessels  of 
the  cerebral  convolutions,  of  the  pons,  of  the  centrum  semi-ovale,  of  the 
cerebellar  peduncles,  of  the  crura  cerebri,  and  of  the  medulla.  A  study  of 
a  large  number  of  cases  of  cerebral  hemorrhage  in  the  adult  proves  that  the 
order  named  above  will  also  stand  for  the  relative  frequency  of  lesions  in 
the  different  parts  of  the  brain. 

On  several  occasions*  I  have  called  attention  to  a  peculiar  degeneration 
of  the  walls  of  the  cerebral  blood-vessels  of  the  young.  Von  Keckling- 
hausen 5  lays  some  stress  upon  the  fatty  degeneration  occurring  in  the  blood- 
vessels of  children,  but,  as  far  as  I  can  see,  this  condition  has  never  been 
considered  in  connection  with  this  subject.  Considering  all  things,  it  is 
surprising  that  hemorrhage  is  not  more  frequent.  The  following  interest- 
ing table,  taken  from  Gowers's  work,6  shows  a  steady  increase  in  the  liability 
to  hemorrhage  from  the  first  year  of  life  up  to  the  age  of  eighty. 


Age. 

Liability  (number  of  eases  in  1000  %  persons 
living  in  each  decade). 

1-10 

11-20                    

1.8 
o 

6 
12 
19 

21-30             

31-40                

41-50                        .               

Direct  Causes. — All  conditions  which  bring  about  increased  blood- 
pressure  are  apt  to  cause  hemorrhage.  Thus,  we  have  hemorrhage  in  renal 
disease,  with  hypertrophy  of  left  ventricle  and  increased  blood-pressure. 

1  Annals  of  Anatomical  and  Surgical  Society,  Brooklyn,  1879. 

2  Canada  Medical  and  Surgical  Journal,  1886. 

3  See  this  Cyclopaedia,  vol.  ii.  p.  874,  article  by  Dr.  Warren. 
1  Journal  of  Nervous  and  Mental  Diseases,  1887  and  1890. 

5  Tathologie  des  Kreislaufes  und  der  Ernahrung,  p.  84. 

6  Diseases  of  the  Nervous  System,  p.  777. 
Vol.  IV.— 34 
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Traube  has  shown  that  in  the  compensatory  hypertrophy  of  valvular 
disease  of  the  heart  the  blood-pressure  is  not  increased,  and  these  conditions 
are  not  so  apt,  either,  to  produce  hemorrhage.  It  will  be  well  to  keep  these 
facts  in  mind,  though  I  cannot  recall  the  record  of  a  single  case  of  early 
cerebral  hemorrhage  in  which  renal  disease  played  an  important  part.  The 
sudden  increase  of  pressure  in  the  cerebral  vessels  while  lifting  heavy 
weights,  while  violently  throwing  the  head  backward,  while  straining  at 
stool,  and  during  the  paroxysms  of  whooping-cough,  favors  the  occurrence 
of  hemorrhage ;  but  there  are  other  and  still  more  potent  causes,  and  here 
we  must  mention  first  and  foremost  the  acute  infectious  diseases,— measles, 
scarlet  fever,  pneumonia,  typhoid,  small-pox,  diphtheria,  and  cholera.  In 
one  case  which  I  reported  some  years  ago,  the  hemiplegia,  which  was  in 
all  probability  due  to  an  intracerebral  clot,  came  on  after  an  ordinary  non- 
diphtheritic  tonsillitis.1 

In  some  instances  the  apoplexy  follows  immediately  upon  the  initial 
convulsions ;  in  other  cases  it  develops  in  the  later  course  of  the  disease. 
If  the  palsy  follow  immediately  upon  the  convulsions,  the  mechanical  con- 
gestion during  the  convulsions  may  be  chiefly  to  blame.  Then,  again,  we 
(S.  &  P.)  have  shown  that  the  cerebral  palsies  of  early  life,  of  which  a 
large  percentage  is  due  to  hemorrhage,  occur  after  ordinary  convulsions, 
and  sometimes  after  a  single  convulsive  seizure.  I  append  a  table  showing 
the  causes  in  eighty-three  cases  of  hemiplegia.  It  should  be  remembered, 
however,  that  not  all  of  these  cases  were  due  to  hemorrhage,  thrombosis,  or 
embolism. 

HEMIPLEGIA. 
Causes  Given.  No.  of  Cases. 

Convulsions    .    .  .  •    •        .20 

Pneumonia ...      6 

Trauma  to  head 6 

Pertussis 4 

Measles     .    .  •        -2 

Scarlatina        .  ...  3 

Onset  with  fever  .    .  .  .    .  .2 

Hereditary  syphilis  .        .  .    .  .  2 

Cerebro-spinal  meningitis     .  .  2 

Onset  with  fever  and  convulsions  only 2 

Fright 2 

Hydrocephalus 

Vaccinia  .    .  .  

Typho-malarial  fever 

Small-pox    .    .  

Tonsillitis 

Epileptic  seizure .    .  

Gastro-enteritis  

Unascertained        26 

Total 83 


1  Intracerebral  Hemorrhage  in  the  Young,  Journal  of  Nervous  and  Mental  Diseases, 
September  and  October,  1887. 
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As  a  matter  of  fact,  Eichler1  and  Rilliet  and  Barthez2  have  found  that 
changes  in  blood-vessels  are  most  apt  to  occur  after  typhoid,  rheumatism, 
scarlatina,  cholera,  icterus,  acute  miliary  tuberculosis,  and  scrofula.  Most 
of  these  diseases  figure  in  our  clinical  statistics  (see  table),  and  there  would 
be  considerable  justice  in  regarding  this  as  evidence  that  many  of  these 
early  cerebral  palsies  are  due  to  vascular  troubles. 

Hereditary  syphilis  is  a  factor  not  to  be  overlooked.  No  doubt  throm- 
bosis is  the  more  common  sequel  of  syphilis.  But  since  Lechner3  has  shown 
that  twenty-three  per  cent,  of  three  hundred  cases  of  syphilis  in  the  adult 
exhibited  some  form  of  cerebral  hemorrhage,  there  is  every  reason  to 
fear  that  congenital  syphilis  is  apt  to  do  the  same  for  the  brain  of  the 
child.4 

O.  Heubner5  refers  to  pachymeningitis  hemorrhagica  in  a  syphilitic 
infant  under  one  year  of  age,  and  Hans  Chiari6  describes  the  syphilitic 
degeneration  of  the  cerebral  blood-vessels  in  a  child  fourteen  months  old. 

Hemorrhage  may  occur  in  the  course  of  a  general  tuberculosis,  and  also 
during  the  growth  of  a  cerebral  tumor. 

If  an  effusion  of  blood  has  occurred  into  the  substance  of  the  brain, 
the  blood  rapidly  coagulates  and  forms  a  dark-red  clot;  by  degrees  this 
clot  turns  a  lighter  color, — brown  or  yellowish  brown.  The  red  blood- 
corpuscles  become  disintegrated,  the  coloring-matter  of  the  blood  is  changed 
into  a  large  number  of  hsematoidin  crystals,  the  white  blood-corpuscles 
assimilate  fat,  and,  as  granular  corpuscles,  abound  in  the  clot.  By  degrees 
the  clot  grows  smaller,  its  surface  is  well  worn  off,  and  in  course  of  time 
a  so-called  apoplectic  cyst  marks  its  former  seat.  In  the  course  of  years 
even  this  cyst  may  disappear,  and  nothing  but  a  scar  then  remains.  In 
many  of  the  cases  which  have  been  examined  post  mortem  no  trace  of  a 
hemorrhage  could  be  discovered,  while  the  secondary  conditions,  such  as 
atrophy,  sclerosis,  and  cystic  formations,  were  very  prominent.7 

Thrombosis. — In  the  adult,  thrombosis  occurs  with  well-marked  athe- 
romatous degeneration  of  the  arteries.  The  next  most  frequent  cause  is 
syphilitic  endarteritis ;  and,  lastly,  thrombosis  is  the  result  of  disordered 
states  of  the  blood.  In  the  child  the  two  latter  are  the  more  important 
factors.  Our  table  shows  that  thrombosis  was  present  in  five  out  of 
seventy-nine  cases  of  hemiplegia.  It  would,  therefore,  appear  to  be  less 
frequent  than  either  hemorrhage  or  embolism.  This  fact  should  be  borne 
in  mind,  though  on  the  post-mortem  table  it  is  at  times  impossible  to  say 

1  Archiv  fur  Klinische  Medizin,  1878,  vol.  xxii. 

2  Maladies  des  Enfants. 

3  Jahrbueh  fur  Psychiatrie,  1881. 

4  On  this  subject,  see  Kumpf,  Die  Syphilitischen  Erkrankungen  des  Nervensystems, 
chapter  v. 

5  Virchow's  Archiv,  vol.  lxxxiv.  p.  269. 
B  Ibid.,  vol.  lv.  p.  368. 

7  The  subject  of  secondary  degenerations  after  cerebral  lesions  is  treated  in  another 
portion  of  this  volume. 
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whether  the  plugging  of  an  artery  is  due  to  embolism  or  to  thrombosis. 
Abercrombie  relates  two  eases  which  are  very  much  to  the  point  r1 

Case  //.—Boy,  aged  six  years  ;  diphtheria ;  on  the  fifteenth  day  convulsions,  left  hemi- 
plegia;  death  eleven  days  later.     Thrombus  in  right  middle  cerebral  artery;   no  heart, 

disease ;  no  source  of  embolism.  ,.„,,,  ,       ■,         •-.,., 

Case  ///.-Girl,  aged  six  years ;  history  of  syphilis  ;  fell  down  paralyzed  on  right  side. 
Autopsy  five  years  later.  Old  thrombus  in  middle  of  longitudinal  sinus.  Atrophy  of  left 
hemisphere  and  sclerosis  of  convolutions ;  thickened  membranes;  middle  cerebral  arteries 
diseased. 

This  last  case  of  Abercrombie  and  the  clinical  history  of  an  interesting 
case  by  Seibert2  point  to  thrombosis  as  the  direct  cause  of  hemiplegia, 
possibly  of  other  forms  of  cerebral  palsies  in  children  with  hereditary 
syphilis.  Thrombosis  in  the  course  of  a  tubercular  meningitis  deserves 
notice,  though  little  attention  is,  as  a  rule,  paid  to  the  resulting  hemiplegia, 
which  often  occurs  only  a  few  days  before  death. 

Thrombosis  in  consequence  of  altered  states  of  the  blood  is  conceivable 
and  probable.  This  may  account  for  the  cerebral  paralyses  of  exhausting 
diseases,  and  particularly  for  those  which  are  subsequent  to  summer  diar- 
rhoea and  chronic  gastro-intestinal  catarrh.  And,  lastly,  we  have  to  con- 
sider a  theory  of  Gowers,  who  insists  that  a  thrombosis  of  superficial  cere- 
bral veins  and  sinus-thrombosis  constitute  a  frequent  cause  of  hemiplegia 
in  children.  Hemorrhage  may  be  associated  with  such  thrombosis.  This 
morbid  condition  is  a  well-known  one,  without,  however,  being  necessarily 
associated  with  hemiplegia.3  Attractive  as  this  theory  of  Gowers  is,  the 
proof  is  still  lacking.  I  repeat  what  was  said  in  the  article  on  cerebral 
palsies :  "  The  autopsies  analyzed  give  no  evidence  whatever  of  this  con- 
dition." 4 

Embolism. — It  cannot  be  surprising  to  find  that  paralysis  from  em- 
bolism of  a  cerebral  artery  is  a  not  uncommon  occurrence  in  children,  for 
the  conditions  favoring  embolism  are  often  present.  Wherever  there  is  a 
diseased  valve  with  vegetations  or  thrombosis  of  the  pulmonary  veins,  as 
in  a  case  reported  by  Henoch,5  there  is  liability  to  embolism.  "Whence  it 
follows  that  the  acute  infectious  diseases,  particularly  scarlatina,  diphtheria, 
measles,  small-pox,  acute  and  chronic  bronchitis,  and  pneumonia,  are  the 
diseases  most  frequently  complicated  with  cerebral  paralysis  (generally 
hemiplegia)  due  to  embolism.6  I  must  remind  the  reader,  however,  thatm 
all  these  diseases  cerebral  hemorrhage  is  possible. 

The  reported  cases  of  cerebral  embolism  in  children  are  too  few  in 

1  British  Medical  Journal,  June  18,  1887. 

2  Jahrbuch  fur  Kinderheilkunde,  No.  22,  1885. 

3  Case  of  Handford,  British  Medical  Journal,  1887,  p.  1098. 

4  Gowers  refers  to  one  such  case  by  Money  (Treatment  of  Disease  in  Children,  p.  445). 

5  Vorlesungen  fiber  Kinderkrankheiten,  1881,  p.  223. 

6  Osier,  op.  cit.,  p.  93,  suggests  that  in  diphtheria  there  may  be  plugging  of  the 
smaller  cerebral  arteries  with  micrococci. 
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number  to  yield  any  proof  as  to  the  greater  liability  of  the  plug  reaching 
one  artery  rather  than  another ;  but,  since  the  conditions  are  the  same  as  in 
the  adult,  the  order  of  preference  is  probably  the  same.  In  the  adult  the 
middle  cerebral  arteries  and  their  branches  are  the  chief  seat  of  embolism. 
Those  of  the  left  side  are  more  often  affected  than  those  of  the  right.  Next 
in  order  come  the  posterior  cerebral  and  the  vertebral  arteries.  Embolism 
of  the  anterior,  the  cerebellar,  and  the  basilar  arteries  is  extremely  rare. 
A  case  of  embolism  of  the  basilar  artery  was  reported  by  Gowers  in  1882.1 
Of  the  large  number  of  cases  of  acute  cerebral  palsies  which  the  present 
writer  has  seen,  not  one  has  exhibited  symptoms  pointing  to  lesions  in  any 
other  part  of  the  brain  except  the  cortex  or  the  vicinity  of  the  internal 
capsule.  The  large  majority  of  these  were  evidently  due  to  lesions  within 
the  distribution  of  the  middle  cerebral  artery,— another  proof  of  the  fact 
that  the  same  laws  obtain  here  as  in  the  cerebral  lesions  of  adult  life.  A 
few  cases  in  which  embolism  or  the  secondary  effects  of  embolism  were 
found  post  mortem  will  be  of  interest  in  this  connection : 

Fig.  4. 


^S 


Cyst  formed  by  softening  of  brain-substance  secondary  to  obstruction  of  middle  cerebral 
artery  beyond  the  first  branch.  Child,  nineteen  months  old.  Death  seven  months  after 
onset  of  paralysis.    (After  Ashby  and  Wright.) 

Case  IV.'1 — Boy,  one  year  old ;  marked  cyanosis,  due  to  obstructive  pulmonarj'  disease 
and  constant  d}*spepsia;  was  seized  with  vomiting  and  convulsions,  followed  by  paralysis 
of  left  arm  and  leg.  Child  apparently  quite  blind;  no  retinal  hemorrhages;  optic  disks 
normal.  Face  drawn  to  right  side ;  apparent  loss  of  sensation  in  arm  and  leg  (child  was 
semi-comatose. — S.).  Rapid  recovery  from  most  of  the  symptoms,  but  rigidities  in  arm 
and  leg.  Seven  months  after  seizure,  death  from  bronchitis.  Autopsy  showed  a  large  cyst 
occupying  the  central  part  of  the  convexity  of  the  right  hemisphere-  (Fig.  4),  within  the 
distribution  of  the  right  middle  cerebral  artery,  excepting  the  branch  to  the  inferior  frontal 
convolution.     Thrombosis  or  embolism  of  middle  cerebral  artery. 

Case  V. — Boy,  aged  two  and  a  half  years,  suffering  from  chronic  pneumonia  and  case- 
ous degeneration  of  bronchial  glands.  Sudden  development  of  right  hemiplegia,  with  con- 
tracture. Post-mortem  examination  revealed  embolism  of  left  arteria  Sylvii.  The  heart 
was  normal,  but  the  embolus  had  evidently  come  from  a  thrombus  in  a  large  branch  of  the 
right  pulmonary  vein  (a  similar  occurrence  in  the  case  of  Henoch  referred  to  above). 

1  Brain,  vol.  i.  2  Ashby  and  "Wright,  Diseases  of  Children,  p.  389. 
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Case  VI>— A  boy,  seven  years  of  age,  suddenly  manifested  right  hemiplegia  with 
aphasia.  Autopsy  showed  plugging  of  the  left  anterior  and  middle  cerebral  arteries.  The 
particles  of  fibrin  composing  the  plug  were  evidently  derived  from  a  coagulum  attached  to 
the  margin  of  the  mitral  orifice. 

Thrombosis  and  embolism  may  give  rise  to  the  occlusion  of  cerebral 
arteries.  In  the  former  case  it  is  brought  about  gradually ;  in  the  latter, 
suddenly.  The  post-mortem  appearances  are  often  very  similar,  aud  in 
imany  instances  it  is  not  possible  to  state  whether  the  clot  has  been  formed 
in  situ  or  whether  it  has  come  from  a  distance.  In  cases  of  thrombosis,  if 
the  clot  is  not  too  old,  the  successive  layers  of  deposit  can  be  recognized  by 
a  difference  in  color ;  if  old,  it  is  very  firmly  attached  to  the  artery-wall,* 
while  on  the  side  away  from  the  heart  there  is  apt  to  be  the  more  recent 
and  darker  deposit.  A  thrombus  may  take  up  any  part  or  the  whole  of  a 
cerebral  artery,  while  an  embolus  is  commonly  lodged  at  a  point  between 
two  arteries,  or  at  least  at  a  point  where  the  lumen  of  the  artery  becomes 
suddenly  narrower.  If  the  embolus  is  of  old  standing,  it  has  gathered  so 
much  additional  blood  about  it  that  it  cannot  be  distinguished  from  a 
thrombus. 

The  immediate  effect  of  occlusion  of  an  artery  is  to  cut  off  the  blood- 
supply  of  a  definite  region.  This  is  a  permanent  effect,  except  in  those 
rare  cases  in  which  an  embolus  is  broken  up  and  the  smaller  particles  are 
carried  away  by  the  blood-current.  In  so-called  terminal  arteries  such  a 
procedure  is  impossible.  Heubner2  has  reported  a  very  unusual  case  in 
which  two  clots,  one  in  each  middle  cerebral  artery,  were  found.  Each  clot 
was  perforated  and  permeable.  But  such  perforation  does  not  take  place 
early  enough  to  be  of  any  service  to  the  diseased  territory. 

The  area  supplied  by  an  occluded  artery  soon  undergoes  marked  changes. 
At  first  the  tissue  grows  paler,  the  nerve-elements  disintegrate,  and  the 
whole  area  becomes  softer  (anaemic  necrosis).  A  little  hemorrhage  often 
takes  place,  in  consequence  of  the  rupture  of  the  capillary  vessels,  and  the 
area  of  softening  assumes  a  reddish  appearance.  By  degrees  this  red 
softening  is  changed  into  yellow  softening.  White  softening  is  found  in 
very  late  stages  of  red  and  yellow  softening,  and  more  particularly  in  those 
areas  of  the  brain  which  have  a  very  limited  blood-supply. 

If  the  person  survive  for  a  long  time,  the  area  of  softening  will  have 
undergone  still  further  changes.  There  is  a  distinct  line  or  area  of  demar- 
cation between  the  diseased  area  and  the  surrounding  healthy  parts.  At 
this  boundary  slight  hemorrhages  are  very  apt  to  occur  ;  the  softened  area 
sinks  in,  there  is  an  accumulation  of  fluid  over  it,  and  in  the  course  of  time 
a  distinct  cyst  is  developed.  Such  embolic  cysts  cannot  be  distinguished  in 
every  instance  from  cysts  due  to  hemorrhage,  except  that  in  the  latter,  if 
the  lesion  be  not  of  too  old  a  date,  we  are  apt  to  find  an  abundance  of 

1  Mentioned  by  Dr.  Sansom,  in  his  article  on  chronic  endocarditis,  this  Cyclopaedia, 
vol.  ii.  p.  832. 

2  Wiener  Med.  Blatter,  1883. 
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hsematoidin  crystals.  In  other  cases  connective  tissue  forms  in  the  softened 
area;  the  nerve-elements  disappear,  and  the  fluid  is  absorbed.  Finally 
a  cicatrix  with  considerable  atrophy  marks  the  former  area  of  softening. 
No  doubt  some  of  the  cases  of  infantile  cerebral  palsies  associated  with 
atrophy,  sclerosis,  and  cysts  were  originally  of  embolic  origin. 

Softening  may  occur  in  any  part  of  the  brain,  but  the  cortex,  corpus 
striatum,  and  optic  thalamus  are  the  areas  most  frequently  affected.  The 
corpus  striatum  and  optic  thalamus  are  supplied  by  terminal  arteries. 
Collateral  blood-supply  is  impossible  unless  there  be  an  anomalous  dis- 
tribution of  blood-vessels.  The  cortex,  on  the  other  hand,  has  a  capillary 
net  over  the  larger  part  of  its  surface,  which  may  permit  the  restoration 
of  circulation  to  a  very  limited  extent;  but  the  frequent  occurrence  of 
cortical  softening  proves  that  this  capillary  net-work  cannot  be  depended 
upon.  The  area  about  the  fissure  of  Sylvius  suffers  most  from  obstruction 
of  the  middle  cerebral  artery,  while  the  regions  higher  up  often  escape. 

SYMPTOMATOLOGY. 

Excepting  perhaps  the  mode  of  onset,  cases  of  cerebral  hemorrhage, 
thrombosis,  and  embolism  may  present  the  self-same  symptoms.  This  part 
of  the  subject  has  been  gone  over  so  minutely  in  the  paper  published  to- 
gether with  Dr.  Peterson  that  the  statements  here  made  are  based  upon  the 
deductions  contained  in  that  paper.  The  study  of  the  symptoms  of  onset 
will  be  easier  for  us  if  we  divide  the  cerebral  spastic  palsies  into  those  which 
come  on  at  birth  (birth-palsies),  or  are  congenital,  and  those  which  come  on 
in  an  acute  fashion  in  the  earlier  years  of  life. 

The  truly  congenital  cases — i.e.,  those  not  due  to  traumatism  at  birth — 
are  in  all  probability  not  cases  of  embolism,  thrombosis,  or  hemorrhage, 
and  do  not,  therefore,  concern  us  here.  Among  these  are  undoubtedly  to 
be  classed  many  cases  of  porencephalus,  defective  development,  and  cases 
of  cortical  agenesis,  such  as  have  been  described  by  Kast1  and  the  writer.2 

The  birth-palsies  and  some  of  the  truly  congenital  cases  are,  as  a  rule, 
cases  of  difficult  labor, — either  merely  protracted  labor  with  head-presenta- 
tion, or  cases  of  foot-  or  breech-presentation  in  which  the  head  has  been 
compressed  tightly  in  the  pelvic  canal  and  instrumental  delivery  was  neces- 
sary. At  birth  the  child  is  asphyxiated  ("  blue  child"),  the  funis  may  or 
may  not  be  wound  about  the  neck,  and  considerable  effort  is  necessary  to 
resuscitate  the  child.  When  once  regular  respiration  is  established,  no 
further  symptoms  may  be  noted  for  days,  weeks,  or  months ;  in  other  cases, 
a  closer  examination  reveals  paralysis  of  one  or  more  members  of  the  body, 
and  the  paralysis  may  take  the  form  of  a  hemiplegia,  a  diplegia  (both  arms 
and  both  legs),  or  a  paraplegia  (both  legs).  Monoplegias  occur,  but  are 
rare,  while  the  simultaneous  involvement  of  both  sides  of  the  face  and 


1  Archiv  f.  Psych.,  1888,  vol.  xix.  p.  297. 

2  Journal  of  Nervous  and  Mental  Diseases,  August,  1887. 
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of  both  arms  and  legs  has,  so  far  as  I  can  see,  never  been  noted.  In  all 
such  cases  rigidity  of  an  arm  or  of  a  leg  is  soon  established,  and  convulsive 
seizures  of  the  parts  paralyzed  are  apt  to  occur.  These  convulsive  move- 
ments very  often  do  not  appear  until  weeks  or  months  have  elapsed,  even 


Fia.  5. 


Fig.  6. 


Pig.  7. 


Figs.  5, 6,  and  7  are  intended  to  show  deformities  in  cases  of  infantile  cerebral  palsy. 

in  cases  in  which  the  paralysis  dates  from  birth.  This  is  to  be  accounted 
for  by  the  well-known  fact  that  the  convulsive  movements  are  due  to  irrita- 
tion of  the  cortical  motor  areas,  and  that  these  areas  do  not  become  "  irrita- 
ble"— i.e.,  are  not  sufficiently  developed — until  some  time  after  birth.1 

In  a  few  cases  both  the  paralysis  and  the  convulsions  do  not  appear  until 
some  weeks  after  birth,  although  everything  may  point  to  the  birth  act  as 
the  cause  of  the  injury  sustained  by  the  brain.  From  now  on,  such  cases 
as  we  have  described  behave  exactly  like  those  with  acute  onset.2 

In  cases  in  which  there  is  an  acute  onset  of  the  paralysis,  the  latter 
may  appear  in  the  midst  of  perfect  health,  or,  as  is  more  often  the  case, 
during  or  after  an  acute  infectious  disease.  The  onset  is  marked  in  the 
majority  of  cases  by  loss  of  consciousness,  more  or  less  prolonged  coma, 
and  convulsions.     Exceptions  to  this  rule  will  be  given  later  on.    A  rise 


1  Soltmann's  observations  (Meynert,  Psychiatry,  translated  by  Sachs,  p.  166)  are  to 
the  point. 

2  In  the  paper  so  often  referred  to,  we  have  given  distinct  proof  that  it  is  a  mistake 
to  attribute  all  diplegias  and  paraplegias  to  meningeal  hemorrhage  at  birth,  and  to  sup- 
pose that  the  acute  cases  are  almost  invariably  hemiplegic  in  form.  We  have  hemiplegia 
due  to  traumatism  at  birth,  and  diplegias  as  well  as  paraplegias  of  acute  onset. 
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of  temperature  generally  accompanies  the  onset  of  these  acute  cerebral 
spastic  palsies,  varying  from  101°  to  104°  and  in  some  cases  to  107°  F. 
Unusually  high  temperatures  appear  as  a  forebocliug  of  a  fatal  termination. 
Bourneville  insists  that  there  is  subnormal  temperature  at  the  very  beginning 
of  an  attack,  but  I  have  never  been  able  to  convince  myself  of  the  truth 
of  this  in  children.  Perhaps  the  cases  are  not  seen  early  enough.  During 
the  condition  of  coma  one  side  of  the  body  may  already  give  evidence  of 
paralysis,  or  the  fact  that  convulsive  seizures  begin  in  or  are  limited  to 
definite  parts  of  the  body  points  to  a  probable  paralysis  or  paresis  of  such 
parts.  The  eyes  may  look  to  the  side  of  the  lesion.  The  distribution  of 
the  paralysis  may  result  in  a  hemiplegia  (the  most  frequent  form),  or  in  a 
diplegia  or  a  paraplegia.  Aphasia  is  often  present.  A  spastic  rigidity  or 
slight  contracture  may  be  added  to  the  paralysis.  The  tendon  reflexes  in 
the  paralyzed  members  are  exaggerated  ;  this  is  particularly  true  of  the 
wrist,  biceps,  and  triceps  reflexes,  and  of  the  knee-jerks.  Ankle-clonus  is 
not  so  frequently  elicited,  because  the  opposing  contracture  forbids  the  free 
excursion  of  the  foot.  In  all  these  cases  peculiar  disturbances  of  motion 
are  developed,  resulting  in  choreiform,  athetoid,  or  associated  movements. 
In  addition  we  find  a  retardation  of  growth  of  the  part  or  parts  paralyzed, 
and  in  many  cases  considerable  mental  impairment.  No  marked  changes 
in  sensibility  (tactile  or  otherwise)  were  observed  in  the  many  cases  the 
writer  has  seen,  nor  has  he  been  able  in  any  case  to  discover  hemianopsia, 
although  Freud1  of  Vienna  has  described  two  undoubted  instances  of  this 
in  very  young  children.  The  electrical  reactions  are  not  seriously  altered ; 
there  is  at  least  in  no  single  instance  an  approach  to  a  reaction  of  degenera- 
tion. In  consequence  of  the  wasting  of  some  muscles  and  the  contracture 
of  opposing  muscles,  the  faradic  and  galvanic  responses  may  be  considerably 
diminished. 

Several  of  the  symptoms  referred  to  above  deserve  further  considera- 
tion.2 

The  Form  op  Paralysis. — Hemiplegia  is  so  frequent  a  form  of 
paralysis  that  many  authors  have  made  the  "  acute  cerebral  [spastic]  palsy 
of  children"  and  "  infantile  hemiplegia"  synonymous  terms.  We  need  not 
insist  again  upon  the  injustice  of  this  procedure.  Remembering  that  me- 
ningeal or  cortical  hemorrhages  are  so  much  more  frequent  in  children  than 
in  adults,  and  that  this  hemorrhage  may  be,  and  often  is,  bilateral,  we  have 
at  least  one  reason  why  diplegias  or  paraplegias,  and  not  simple  hemiplegias, 
are  developed.  The  face  is  at  times  involved,  but  not  so  frequently  as  in 
adult  apoplexy ;  this  also  is  accounted  for  by  the  position  of  the  face-centre 
in  the  cortex,  which  is  not  so  frequently  covered  by  clots  as  are  the  arm- 
and  leg-centres.  If  recovery  sets  in,  the  paralysis  diminishes  very  much, 
after  the  fashion  of  adult  apoplexy, — the  leg  first  and  most,  the  arm  last 

1  Wiener  Med.  Wochenschrift,  Nos.  32  and  33,  1888. 

1  Coma  and  convulsions  will  be  discussed  under  the  head  of  Diagnosis. 
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and  least;  the  face  recovers  more  rapidly  than  in  adults;  a  case  now 
under  my  observation  at  the  Montefiore  Home,  of  a  boy  six  years  of' 
age,  with  left  hemiplegia,  is  one  of  the  few  in  which  there  is  permanent 
paralysis  of  one-half  of  the  face.  Strabismus  I  have  observed  in  one  case 
of  right  hemiplegia,  in  four  cases  of  left  hemiplegia,  and  in  three  cases 

of  diplegia. 

As  for  aphasia,  my  own  studies  have  led  me  to  believe  that  the  same 
laws  obtaiu  as  in  the  cases  of  adult  apoplexy.  I  have  recorded  seventeen 
cases  of  hemiplegia  with  aphasia.  Ten  were  cases  of  right  hemiplegia  and 
seven  were  casesof  left  hemiplegia.  Eight  of  these  seventeen  cases  were 
observed  in  private  practice,  about  which  the  information  was  thoroughly 

reliable. 

Of  these  eight,  five  had  been  distinctly  aphasic,  and  three  of  the  five 
were  cases  of  left  hemiplegia.  This  relatively  large  proportion  of  aphasia 
in  cases  of  left  hemiplegia  is  in  striking  contrast  to  the  conditions  in  the 
adult.  My  own  experience  is  in  accord  with  that  of  Bernhardt,1  who  finds 
that  aphasia  in  children  accompanies  left  as  well  as  right  hemiplegia.  Prof. 
Osier,  on  the  other  hand,  in  thirteen  cases  of  aphasia  finds  but  one  case 
with  left  hemiplegia.  By  way  of  parenthesis,  I  add  that  defective  speech 
is  present  in  mauy  cases,  and  is  to  be  regarded  as  one  of  the  symptoms 
of  mental  impairment. 

The  reflexes  are  exaggerated,  but  in  eight  cases  of  hemiplegia  we  found 
them  normal  in  four,  diminished  in  one,  and  absent  in  three  cases.  These 
exceptional  cases,  and  also  those  in  which  the  element  of  spasticity  is  en- 
tirely wanting,  must  be  accounted  for  on  the  supposition  that  the  initial 
lesion  was  slight,  or  that,  for  some  other  reason,  secondary  changes  did  not 
ensue. 

The  majority  of  cases  of  peculiar  disturbances  of  motion2  are  cases 
of  early  cerebral  palsies.  We  distinguish  choreiform,  athetoid,  associated, 
rhythmical,  and  ataxic  movements.  Thus,  in  one  hundred  and  five  cases 
of  hemiplegia  choreiform  movements  occurred  in  six,  athetoid  movements 
in  twenty-one,  associated  movements  in  fifteen,  rhythmical  movements  in 
one,  ataxia  in  one,  and  tetanoid  contractions  in  one ;  and  in  twenty-four 
cases  of  diplegia  choreiform  movements  occurred  in  one,  ataxia  in  one, 
athetoid  movements  in  one,  and  nystagmus  in  two. 

A  word  about  associated  movements.  In  some  cases  of  infantile  hemi- 
plegia the  movements  of  the  sound  side,  particularly  of  the  sound  arm  and 
hand,  bring  about  movements  in  the  corresponding  parts  of  the  paralyzed 
side,  and  vice  versa.  Thus,  if  a  patient  attempt  to  squeeze  the  hand  of  the 
physician  with  his  sound  hand,  the  paretic  hand  also  closes,  or  at  least  imi- 
tates the  movement.    We  succeeded  in  obtaining  tracings  of  such  associated 


1  Virohow's  Archiv,  1885,  vol.  cii. 

2  This  condition  has  been  ably  described  and  analyzed  by  P.  0.  Knapp,  Journal  of 
Nervous  and  Mental  Diseases,  1887,  p.  480. 
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movements  in  the  case  of  a  patient  in  whom  this  symptom  was  so  well 
developed  that  in  buttoning  or  unbuttoning  his  clothes  the  paretic  hand 
would  repeat  every  movement.1 

Fig.  8. 


A  and  B,  movements  of  the  normal  hand ;  a  and  6,  movements  of  the  paretic  hand.    The 
patient  was  asked  to  draw  a  zigzag  line  on  a  blackboard,  using  his  sound  hand. 

Contractures  are  very  apt  to  be  developed  early  and  permanently. 
In  some  cases  the  contracture  is  so  extreme  as  to  make  a  leg  or  an  arm 
entirely  useless.  The  common  forms  of  contracture  are  given  in  the 
following  table: 


1  Sachs  and  Peterson,  p.  313. 
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Form  op  Conteactuee.  Hemiplegia. 

Plexors  of  elbow 29 

Plexors  of  carpus  and  fingers 23 

Plexors  of  knee 5 

Extensors  of  knee 1 

Talipes  equino-varus 17 

Talipes  equino-valgus 3 

Talipes  equinus 2 

Flexors  are  more  apt  to  be  involved  than  extensor  muscles ;  adductors 
more  than  abductors.  In  this  the  construction  of  joints  may  come  into 
play.  Wernicke1  has  recently  shown  that  these  groups  showed  the  same 
difference  as  regards  the  development  of  paralysis  in  adult  hemiplegia. 
This  fact  was  well  known  to  me,  and  has  been  regularly  demonstrated  to 
my  classes  of  students  at  the  New  York  Polyclinic.  But  this  is  not  peculiar 
to  hemiplegia :  I  have  found  it  to  be  true,  also,  of  paralyses  due  to  spinal- 
cord  lesions. 

Since  epilepsy  is  not  only  a  degenerative  neurosis,  but  also  a  symptom 
of  cortical  disease,  it  need  not  be  surprising  that  it  is  so  frequent  an  accom- 
paniment of  infantile  cerebral  palsies.  And  such  patients  may  suffer  either 
from  general  epilepsy  or  from  the  Jacksonian  form.     Among  one  hundred 

PlQ.  9. 


Case  of  paraplegia.    Photographed  during  an  epileptic  seizure. 

and  five  cases  of  infantile  hemiplegia  there  were  forty-one  cases  of  general 
epilepsy,  nine  of  the  Jacksonian  type,  and  one  case  of  petit  mal.  About  fifty 
per  cent,  of  all  hemiplegics  were  epileptics.  This  percentage  tallies  fairly 
well  with  the  statistics  given  by  Gaudard,  Wallenberg,  and  Osier.  In  at 
least  one  case  which  I  have  seen,  of  a  girl  aged  seventeen  years,  the  epilepsy 
was  the  only  active  symptom  of  a  lesion  which  had  caused  left  hemiplegia 
four  years  previously. 

The  following  tables  are  given  for  brevity's  sake,  and  will  impart  all 
needed  information  with  regard  to  mental  defects  and  cranial  deformities:2 

1  Berlin.  Klin.  Wochenschrift,  1890. 

2  See  also  a  paper  by  Drs.  Pisher  and  Peterson,  Cranial  Measurements  in  Twenty  Cases 
of  Infantile  Cerebral  Hemiplegia,  New  York  Medical  Journal,  April  6,  1889. 


CEREBRAL   HEMORRHAGE,   THROMBOSIS,   AND   EMBOLISM.  54} 

TABLKShoimng  the  Relation  of  Mental  Defect  to  the  Age  of  Onset  of  Palsy. 

AGE  OF  ONSET  OF  PARALYSIS.                  ^^          IMBECILITY.  IDI0CV.         TOTAL. 

Congenital 6                   15  u            ^ 

Under  three  years 10                   18  6             34 

Prom  three  to  five  years 2  3 

Prom  five  to  ten  years 2                     3  c 

Over  ten  years 1 


Total 21  39 


20  80 


TABLE— Showing  the  Relation  of  Mental  Defect  to  the  Form  of  Palsy. 
Form  of  Mental  Defect.  Hemiplegia.       Diplegia.      Paraplegia.      Total. 

Peeble-mindedness 16  2  3  01 

Imbecility 31  7  1  3g 

Idiocv 7  8  5  20 

Insanity  (epileptic) 1  ,  j 

Total 55"  {7"  "g"  ^ 

TABLE— Analysis  of  Stigmata  Degeneratkmis  {exclusive  of  Contractures)  present  in 
Fifty-Seven  Cases  of  Cerebral  Palsy  in  Children.  , 
Hemiplegia. 

Microcephalus 21 

Leptocephalus 19 

Macrocephalus 4 

Marked  cranial  asymmetry  ...    25 
Marked  facial  asymmetry     ...    19 

Cranium  proganseum 5 

"  Gothic"  palate 9 

Imperfectly-developed  teeth    .    .    10 

Supernumerary  teeth 

Hirsuteness 

Neuropathic  ear 1 

Strabismus 5 

In  the  above  the  writer  has  assumed  that,  if  paralysis  follow  upon 
cerebral  hemorrhage,  thrombosis,  and  embolism,  it  will  take  the  form  of  . 
hemiplegia,  diplegia,  or  paraplegia.  That  this  is  practically  so,  may  be 
inferred  from  the  fact  that  in  over  one  hundred  and  sixty  cases  of  infantile 
cerebral  palsies  I  have  not  seen  a  single  case  which  would  not  come  under 
one  of  these  clinical  subdivisions.  But  hemorrhage,  thrombosis,  and  em- 
bolism may  occur  in  other  parts  of  the  brain  as  well  as  in  the  cortex  and 
in  the  vicinity  of  the  subcortical  ganglia ;  and,  if  so,  other  symptoms  will 
arise.     Such  cases  have  been  reported. 

Lannelongue1  refers  to  a  boy  eight  years  of  age  who  had  left  hemiplegia 
with  aphasia,  followed  by  convulsions,  coma,  and  death.  Autopsy  revealed 
a  clot  in  the  right  crus  cerebri,  also  red  softening  along  the  left  fossa  Sylvii, 
and  thrombosis  of  the  longitudinal  sinus  and  of  the  veins  of  the  pons. 
This  was  a  complicated  case,  and  of  the  one  important  symptom  of  crus 

1  Cited  by  Steffen,  Gerhardt's  Handbuch,  vol.  v.  p.  339. 


'LEGIA. 

Paraplegia. 

Total. 

5 

2 

28 
20 

1 

5 

2 

27 

19 

7 

10 

-1 

1 

12 
1 
1 
2 

3 

8 

542  CEREBRAL   HEMORRHAGE,   THROMBOSIS,   AND   EMBOLISM. 

lesions,  paralysis  of  the  oculo-motor  nerve  of  the  side  of  the  lesion  (oppo- 
site to  the  paralyzed  side),  nothing  is  said.  H6ven1  and  Wallenberg2  have 
reported  cysts  in  this  same  region.  Lesions  in  the  pons  would  be  charac- 
terized by  paralysis  of  the  fifth,  sixth,  or  seventh  nerve,  with  hemiplegia 
of  the  opposite  side ;  if  the  lesion  be  high  up  in  the  pons,  it  will  be  diffi- 
cult to  distinguish  such  a  case  from  ordinary  hemiplegia.  In  addition  we 
may  expect  marked  sensory  disturbance,  loss  of  the  conjugate  movements 
of  both  eyes  towards  the  side  of  the  lesion.  According  to  the  position  of 
the  lesion,  we  may  also  have  paresis  of  both  lower  and  both  upper  extremi- 
ties as  I  have  seen  in  one  adult  case.  There  is  no  case  that  should  be 
more  carefully  examined  than  one  of  suspected  pons  lesion  ;  but,  inasmuch 
as  I  have  not  found  a  single  well-authenticated  case  of  this  kind  in  a  child, 
I  have  not  the  right  to  enter  at  length  upon  the  symptoms  due  to  disease 
of  the  pons.  Lesions  of  the  medulla,  which  are  particularly  prone  to  prove 
fatal,  have  little  practical  interest ;  cases  of  syphilitic  disease  of  the  basilar 
arteries,  with  thrombosis  and  softening,  are  the  only  ones  which  might  call 
for  a  differential  diagnosis.  The  well-known  bulbar  symptoms,  difficul- 
ties of  speech  and  of  deglutition,  irregular  respiration,  hemiatrophy  of  the 
tongue,  associated  with  unilateral  or  bilateral  paralyses,  would  suggest  a 
lesion  in  the  medulla  oblongata.  As  a  review  of  the  more  important  symp- 
toms of  cases  of  possible  thrombosis,  hemorrhage,  and  embolism  in  children, 
I  give  the  condensed  histories  of  a  few  cases  of  cerebral  spastic  palsies : 

Case  VII— A..  P.,  aged  four  and  a  half  years,  male,  first  child,  difficult  lahor  and  in- 
strumental delivery.  From  very  first  day,  right  hemiplegia.  Slight  athetosis  and  associ- 
ated movements.  Contracture  at  elbow,  formerly  pes  equino- varus,  improved  by  operation. 
All  reflexes  of  right  side  lively.     Mental  condition  fair. 

Case  VIII.— J.  K.,s  male,  aged  seventeen  years.  Eight  hemiplegia  at  eight  years  of 
age  following  typho-malarial  fever;  was  delirious  and  unconscious  during  nineteen  days; 
no  convulsions.  After  recovering  from  coma,  right  arm,  face,  and  leg  were  found  para- 
lyzed. Complete  aphasia  and  entire  loss  of  memory  of  everything  occurring  before  typhoid. 
Had  to  be  re-educated.  Athetoid  and  associated  movements.  Reflexes  exaggerated  on  right 
side.  Enormous  contracture  of  flexors  of  right  hand  and  fingers,  and  great  retardation  of 
growth  of  right  upper  extremity.  Right  leg  somewhat  smaller  than  left ;  right  talipes 
valgus ;  asymmetry  of  face.  Electrical  reactions  and  sensation  entirely  normal.  Has  re- 
covered speech  fully,  and  is  bright,  but  several  years  behind  others  in  education. 

Case  IX. — J.  0.,  female,  aged  sixteen.  Congenital  diplegia  ;  mother  kicked  in  abdo- 
men by  horse  two  months  before  birth  of  child  and  made  unconscious  thereby.  Three 
other  children,  all  healthy.  Tedious  labor ;  no  instruments  used  ;  no  fits  or  convulsions. 
Did  not  attempt  to  creep  or  walk  ;  teeth  at  usual  age.  Patient  has  menstruated  since  tenth 
year,  and  was  weak  in  back,  arms,  and  leg  from  earliest  childhood.  Extreme  spastic  con- 
tracture of  adductors  and  flexors  of  thighs ;  double  talipes  varus,  equinus  on  right  side. 
Left  arm  worse  than  right.  Athetoid  movements  of  left  hand.  Has  frog  walk.  Intelli- 
gence good. 

Case  X. — M.  L.,  male,  aged  three  years.  Congenital  diplegia.  Asphyxiated  during 
labor.  Mother  had  pneumonia,  and  died  five  days  post  partum.  Rigidity  of  arms,  legs, 
and  back.     Hands  did  not  unclinch  for  two  years.     Frequent  convulsive  seizures  alter- 

1  Arch.  f.  Psych.,  1888,  vol.  xix.  p.  563. 

2  Ibid.,  vol.  xix.  p.  297.  8  See  Fig.  7. 


CEREBRAL   HEMORRHAGE,   THROMBOSIS,    AND   EMBOLISM.  543 

nately  of  right  and  left  side,  including  face.    Cannot  talk,  walk,  or  stand.    Feeble-minded ; 
cross-legged  position  and  all  reflexes  exaggerated. 

Case  XI. — M.  M.,  boy,  two  and  one-half  years  old ;  one  and  one-half  years  previously 
had  pneumonia  and  tonsillitis,  with  fever  up  to  102°  P.  Pour  days  after  this,  typical  right 
hemiplegia  and  aphasia,  positively  without  coma  or  convulsions.  The  onset  was  as  typical 
as  in  the  ordinary  mild  hemorrhage  into  the  internal  capsule  in  the  adult,  and  the  progress 
of  the  disease  and  the  mode  of  recovery  (which  became  complete)  were  quite  like  what  we 
see  in  adult  cases. 

DIAGNOSIS. 

The  general  diagnosis  of  infantile  cerebral  palsy,  or  spastic  cerebral 
paralysis,  of  infantile  cerebral  hemiplegia,  diplegia,  or  paraplegia,  is  easy 
to  make.  But  how  can  we  distinguish  between  meningeal  and  intracerebral 
lesions,  and  between  thrombosis,  hemorrhage,  and  embolism  ? 

In  children  the  presumption  is  in  favor  of  cortical  or  meningeal  lesions. 
We  must  bear  in  mind  the  unusual  delicacy  of  the  blood-vessels  of  these  parts. 
It  is  only  or  chiefly  in  those  cases  which  resemble  adult  apoplexy  (clin- 
ically) that  we  need  be  suspicious  of  intracerebral  (capsular)  lesions.  Other 
things  being  equal,  prolonged  coma  and  repeated  convulsions  are  in  favor 
of  meningeal  lesions ;  coma  of  short  duration  or  entire  absence  of  coma 
and  convulsions  is  indicative  either  of  intracerebral  lesion  or  of  very  slight 
surface  lesions.  The  rapid  development  of  idiocy  and  epilepsy  is  also  more 
apt  to  follow  meningeal  (cortical)  lesions.  Paralysis  of  arm  and  leg  with- 
out involvement  of  face,  and  monoplegia,  point  to  the  cortex.  Convulsive 
movements  of  paralyzed  parts  are  generally  due  to  cortical  irritation. 

Birth-palsies  are  apt  to  be  due  to  meningeal  hemorrhage ;  palsies  de- 
veloping during  acute  infectious  diseases  are  often  of  intracerebral  origin. 

Cranial  deformities  are  more  apt  to  accompany  surface  lesions. 

The  points  of  differential  diagnosis  between  hemorrhage,  thrombosis, 
and  embolism  are  difficult  to  give.  Almost  every  author  has  endeavored 
to  formulate  the  differential  points,  but  one  of  the  latest,  and  a  very  able 
author,1  realizes  that  the  task  is  as  difficult  as  it  ever  was.  In  many  cases 
it  is  well-nigh  impossible  to  come  to  any  definite  conclusion  on  this  point, 
and  the  scarcity  of  autopsies  on  children  makes  it  impossible  properly  to 
test  our  theories.  The  symptoms  will  vary  not  only  according  to  the  nature 
of  the  morbid  process,  but  also  according  to  the  location  and  size  of  the 
area  affected.  The  symptoms  of  the  onset  are  of  the  greatest  importance, 
for  they  are  the  symptoms  which  indicate  the  general  effect  upon  the  brain 
as  a  whole,  and  not  the  local  effect  of  the  lesion  itself. 

What  can  we  infer  from  the  occurrence  of  coma  and  convulsions  ?  The 
most  diverse  views  have  been  held  with  regard  to  these  symptoms,  as  any 
one  can  discover  who  will  read  Dr.  Browning's  paper  on  the  occurrence  of 
coma  in  sudden  spontaneous  brain  lesions.2 

I  submit  the  following  points,  not  that  I  think  them  absolutely  correct, 


1  Edes,  Pepper's  System  of  Medicine. 

2  Medical  News,  February  18,  1888. 
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but  because  they  are  the  result  of  much  reflection  on  the  subject  and  have 
been  deduced  from  an  unusually  large  clinical  experience.  This  has 
especial  reference  to  children. 

Meningeal  Cases. — Hemorrhage. — Birth  case;  coma;  convulsions; 
paralysis  present  at  birth  or  developed  very  soon  thereafter ;  convulsions 
often  repeated  ;  cranial  asymmetries. 

Thrombosis. — Acquired  ;  syphilis  or  marasmus ;  gradual  onset ;  no  loss 
of  consciousness ;  convulsive  twitchings  precede  paralysis. 

Embolism. — Very  sudden  development  of  paralytic  symptoms ;  heart- 
disease;  increasing  paralysis;  monoplegias.  Coma  and  convulsions  may 
or  may  not  be  present. 

Intracerebral  Lesions  (less  frequent  in  children). — Hemorrhage.— 
Acquired  case ;  if  slight,  little  or  no  coma ;  no  convulsions ;  paralysis  in- 
volving face,  arm,  and  leg  of  one  side ;  rapid  improvement ;  very  little,  if 
any,  mental  change  ;  possible  complete  recovery.  If  hemorrhage  is  large, 
prolonged  coma,  initial  convulsions,  but  convulsions  are  not  apt  to  be 
repeated ;  sudden  complete  hemiplegia ;  little  mental  change,  but  contrac- 
tures may  remain  ;  onset  during  acute  infectious  disease. 

Thrombosis. — Specific  or  scrofulous  history ;  gradual  onset,  with  pro- 
dromata,  such  as  headache,  dizziness,  weakness,  etc. ;  no  coma,  or  paresis 
leads  up  to  coma  ;  no  convulsions  unless  ganglionic  masses  are  involved ; 
paralysis  develops  gradually,  but  remains  as  it  is  for  a  long  time. 

Embolism. — Sudden  onset  of  motor  symptoms  ;  coma  possible,  but,  as 
a  rule,  rapid  recovery  therefrom ;  cardiac  disease ;  initial  convulsions,  not 
apt  to  be  repeated. 

Previous  to  the  publication  of  Strumpell's1  lecture  in  1884  on  polio- 
encephalitis acuta,  it  would  not  have  been  necessary  to  question  the  oc- 
currence of  hemorrhage,  thrombosis,  and  embolism  in  many  cases  which 
are  now  supposed  (by  many)  to  be  due  to  polioencephalitis.  Strumpell's 
views — that  infantile  cerebral  palsy  is  the  analogue  of  infantile  spinal 
palsy,  and  that  the  former  is  due  to  a  polioencephalitis,  as  the  latter  is 
due  to  a  poliomyelitis — have  taken  such  a  hold  upon  the  medical  public 
that  this  condition  is  often  diagnosticated  without  good  cause.  I  cannot 
do  better  than  to  reproduce  here  what  was  said  in  the  article  written  a 
few  months  ago,  and  those  who  have  thought  that  polioencephalitis  helped 
us  out  of  the  difficulty  will  be  surprised  to  find  what  little  evidence  there 
is  of  such  a  morbid  process  : 

"  First  of  all,  in  order  to  distinguish  this  from  two  other  lesions  which 
have  been  termed  polioencephalitis  inferior  (progressive  bulbar  paralysis) 
and  polioencephalitis  superior  (nuclear  ophthalmoplegia),  let  us  speak  of 
this  as  polioencephalitis  corticalis.  What  proof  have  we  that  there  is  such. 
a  condition  ?  Anatomical  proof,  none :  we  are  willing  to  concede,  however, 
that  some  of  the  many  cases  of  atrophy  and  sclerosis  may  have  been  due  to 

1  Juhrb.  f.  Kinderheillc,  N.  P.,  1884,  vol.  xxii. 
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this  polioencephalitis,  but  it  is  unfortunate  for  Striimpell's  theory  that  all 
of  the  autopsies  made  soon  after  the  onset  of  the  disease  have  shown  other 
conditions,  and  not  a  polioencephalitis.  But  let  us  be  charitable  or  just, 
and  say  that  even  these  autopsies  were  not  made  in  cases  sufficiently  recent. 
We  must  add,  however,  that  cases  which  correspond  very  closely  to  the  cases 
which  Striimpell  considered  typical  of  polioencephalitis  corticalis  showed 
hemorrhage,  embolism,  etc.,  of  recent  origin.  Striimpell  says,  however, 
that  not  all  cases  of  infantile  hemiplegia  need  be  due  to  this  cause,  and  that 
many  authors  have  misinterpreted  his  views.  Is  there  no  probability,  then, 
that  a  few  or  any  of  the  cases  of  infantile  hemiplegia  are  cases  of  polioen- 
cephalitis corticalis  ?  There  is  some  circumstantial  evidence  showing  that 
there  is  a  brain-lesion  which  would  seem  to  be  analogous  to  spinal  palsy  of 
children  (poliomyelitis  anterior).  Mobius  gives  the  history  of  two  children 
of  one  family,  aged  one  and  one-half  and  three  years  respectively,  who 
were  stricken  down  with  fever,  loss  of  appetite,  and  somnolence.  One  de- 
veloped a  typical  poliomyelitis  of  the  upper  extremity ;  the  other,  spasmodic 
hemiplegia  without  aphasia.  This  is  striking  clinical  evidence,  though 
some  might  claim  it  to  have  been  merely  a  coincidence.  Another  proof: 
Striimpell  has  but  very  recently  reported  two  cases  of  adult  apoplexy  in 
which  every  one  would  have  made  the  diagnosis — and  indeed  he  made  it — 
of  embolic  softening,  but  the  post-mortem  examination  revealed  a  condition 
of  encephalitis  hsemorrhagica  of  the  gray  as  well  as  of  the  white  matter. 
Marie,  who  is  inclined  to  support  Striimpell,  expressed  the  opinion  in  1885 
that  the  encephalitis  would  attack  the  white  as  well  as  the  gray  matter,  and 
thinks  that  this  would  not  destroy  the  analogy  with  poliomyelitis,  for  in 
that  condition  the  white  fibres  are  sometimes  involved.  Jendrassfk  and 
Marie  favor  the  perivascular  (inflammatory)  origin  of  the  condition  of 
lobar  sclerosis,  which  they  have  carefully  described.  In  view  of  all  this, 
we  venture  the  opinion  that  polioencephalitis  corticalis  may  be  the  cause 
of  some  of  the  cases  of  infantile  palsies ;  but,  we  add,  not  of  the  hemi- 
plegia alone,  for  we  have  seen  several  cases,  including  one  seen  by  the 
courtesy  of  Dr.  Holt,  in  which  all  the  symptoms  were  those  of  Striimpell's 
disease,  but  there  was  a  diplegic  and  not  a  hemiplegic  form  of  palsy.  In 
these  cases  the  cerebral  character  of  the  symptoms  was  so  distinct  that  a 
confusion  with  poliomyelitis  was  out  of  the  question. 

"We  insist  that,  until  further  pathological  proof  shall  be  forthcoming, 
polioencephalitis  corticalis  shall  be  diagnosticated  last,  not  first." 

All  that  we  can  safely  say  is  that  some  of  the  cases  of  acute  cerebral 
palsy  in  children  coming  on  during  acute  infectious  diseases,  or  without  any 
known  cause,  with  high  fever,  coma,  and  convulsions,  may  be  due  to  a 
polioencephalitis. 

I  am  inclined  to  suspect  this  condition  in  those  cerebral  cases  in  whicli 
the  invasion  symptoms  are  very  marked  and  entirely  out  of  keeping  with 
the  lasting  paralyses. 

It  is  known  that  hemorrhages  and  other  vascular  troubles  are  apt  to 
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come  on  in  the  course  of  general  tuberculosis;  hemorrhages  also  occur  in 
the  case  of  tumors  of  the  brain ;  moreover,  tumors  sometimes  cause  the 
sudden  development  of  cerebral  palsy.  This  fact  should  be  borne  in  mind; 
but  the  general  symptoms  of  intracranial  tumor,  headaches,  dizziness,  optic 
neuritis,  will  furnish  the  points  of  differential  diagnosis. 

Lastly,  in  the  case  of  congenital  hemiplegias,  diplegias,  or  paraplegias,  it 
will  be  necessary  to  differentiate  between  those  cases  due  to  hemorrhage  or 
early  softening,  and  those  due  to  other  processes,  to  an  early  encephalitis, 
or  to  a  condition  of  cortical  agenesis,  to  a  defective  development  (poren- 
cephalus),  and  so  on.  It  is  no  easy  task  to  give  such  points,  and  only  a 
few  can  be  given. 

Birth  palsies  are  generally  due  to  meningeal  or  cortical  hemorrhage; 
the  child  is  blue.  In  the  truly  congenital  cases  of  early  encephalitis  or 
porencephalia  we  generally  get  a  history  of  traumatism  to  the  mother, 
while  the  child  is  apparently  healthy  at  birth,  though  often  prematurely 
born.     Defective  mentality  and  paralysis  appear  soon  after  birth. 

"Where  there  is  a  very  high  degree  of  idiocy  without  convulsions,  but 
with  wide-spread  paralysis,  the  condition  of  cortical  agenesis,  a  simple 
arrest  of  development,  as  described  in  cases  by  Kast  and  myself,  may  be 
present.  Any  active  inflammatory  condition  of  the  cortex  which  sets  iu 
during  the  intra-  or  extra-uterine  period  is  apt  to  cause  convulsions  in 
early  life. 

Between  the  conditions  of  cortical  agenesis  and  idiopathic  porencephalia 
I  can  see  no  points  of  distinction  other  than  these.  The  cortical  agenesis 
is  apt  to  be  a  diffuse  condition ;  hence  idiocy  and  wide-spread  paralyses. 

Porencephalus  may  be  limited  to  a  definite  area ;  and  we  may  have  ex- 
treme paralytic  symptoms  without  any  mental  defect.  But  all  these  points 
have  a  tentative  value  only.  It  remains  to  be  seen  how  far  further  autopsies 
will  bear  out  the  writer's  reflections. 

PEOGNOSIS. 

Under  this  heading  it  will  be  wiser  to  make  a  distinction  between  the 
congenital  cases  (including  birth  palsies)  and  the  acute  cerebral  paralyses 
of  children.  In  giving  the  prognosis  of  congenital  affections,  little  can  be 
said  until  the  first  few  months  have  elapsed,  except  in  instances  in  which 
the  child  is  born  deeply  asphyxiated,  has  repeated  convulsions,  and  breathes 
stertorously.  Under  such  circumstances  the  gravest  prognosis  must  be 
given,  as  death  usually  results  within  a  few  hours  or  at  the  utmost  within  a 
few  days.  As  soon  as  regular  respiration  has  been  maintained  for  days, 
the  prognosis  quoad  vitam  is  not  bad.  If  there  are  no  convulsions,  there  is 
good  reason  to  think  that  the  hemorrhage  (for  these  are  generally  cases  of 
hemorrhage)  is  not  of  unusual  extent,  and  the  possibility  of  the  child's  gain- 
ing fair  use  of  its  limbs  is  to  be  borne  in  mind.  As  regards  the  future  de- 
velopment of  the  child's  mind,  absolutely  nothing  can  be  said  within  the 
first  few  months.     If  at  the  age  of  four  or  five  months,  or  even  up  to  the 
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Case  ok  Spastic  Diplegia.    Attempt  to  Walk.    Cross-legged  Progression. 
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Case  of  Congenital  Diplegia. 
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age  of  nine  months,  the  child  begins  to  notice  its  surroundings,  to  play 
with  things  that  are  given  it,  complete  idiocy  will  probably  not  ensue.  In 
every  case  let  the  physician  be  extremely  cautious  in  expressing  his  opinions, 
for  he  is  apt  to  be  surprised  by  unlooked-for  changes  in  the  child's  progress. 
Anxious  parents  should  be  told  that  the  brain  will  have  the  most  favorable 
conditions  for  development  if  the  child  is  carefully  nourished,  if  the  hy- 
gienic conditions  are  properly  regulated,  and  if  the  parents  themselves  will 
refrain  from  putting  such  a  brain  to  constant  but  useless  tests.  No  amount 
of  medication  and  no  training  in  the  earlier  years  will  avail  much  in  de- 
veloping a  defective  or  injured  brain.  The  development  of  idiocy  is  the 
feature  most  to  be  feared.  The  fewer  the  convulsions,  the  earlier  some 
outward  signs  of  mental  activity  appear,  the  better  the  outlook  in  this 
respect. 

In  a  large  majority  of  cases,  idiocy  is  developed  in  those  cases  in  which 
paralysis  is  most  extreme  and  convulsions  most  frequent.  In  some  cases, 
however,  of  which  I  have  seen  some  striking  examples,  marked  paralytic 
troubles  are  associated  with  a  normal  development  of  mind.  The  case  of 
a  little  girl  aged  six  years,  whose  photograph  is  reproduced  in  this  article 
(Photo.  I.),  and  that  of  J.  O.  (Photo.  II.),  described  on  p.  542,  are  very 
much  to  the  point.  But  of  course  I  cannot  speak  with  any  certainty  as  to 
the  exact  morbid  process  in  these  two  cases.  From  the  table  on  p.  541  we 
may  infer  that,  on  the  whole,  the  prospects  of  a  normal  development  of 
mind  are  better  in  cases  of  hemiplegia  than  in  cases  of  either  diplegia  or 
paraplegia.     Striking  exceptions  to  this  rule  are  often  found. 

The  prognosis  of  acute  cerebral  palsies  must  be  given  on  entirely  differ- 
ent lines.  Prolonged  coma,  severe  and  oft-repeated  convulsions,  stertorous 
breathing,  constitute  the  serious  features  of  a  given  case,  and  death  is  apt  to 
supervene  unless  a  decided  improvement  in  one  or  all  of  these  symptoms 
takes  place  within  a  few  days.  As  long  as  the  child  is  in  deep  coma,  it  is 
safer  to  make  the  prognosis  unusually  grave.  As  soon  as  the  coma  dimin- 
ishes, the  danger  of  death  is  very  much  less,  but  the  possibility  of  the  child 
coming  out  of  the  comatose  condition  and  relapsing  into  the  same  condition 
again  should  be  borne  in  mind.  In  the  initial  stages  of  coma  an  inference 
as  to  the  amount  of  paralysis  or  as  to  the  side  paralyzed  can  sometimes 
be  made  by  examination  of  the  extremities.  In  some  instances,  however, 
there  may  be  little  paralysis  and  yet  the  lesion  may  be  a  serious  one,  for  it 
should  be  remembered  that  very  large  portions  of  the  brain,  particularly 
the  frontal  and  occipital  regions,  may  be  involved  without  any  resulting 
paralysis.  The  motor  areas  may  have  escaped,  but  if  the  general  cerebral 
symptoms  point  to  a  severe  lesion,  there  is  all  the  more  reason  to  fear  that 
the  mind  will  be  impaired. 

As  soon  as  the  child  comes  out  of  the  comatose  condition  the  prognosis 
as  regards  the  amount  of  paralysis  will  be  demanded  of  the  physician. 
Here,  again,  it  is  well  to  be  on  one's  guard,  and  to  say  that  the  sooner  the 
movements  return  in  any  part  of  the  body  the  greater  the  likelihood  that 
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the  child  will  recover  partial  use  of  that  part.  As  regards  the  future  course 
of  the  disease,  the  physician  must  not  be  misled  by  his  experience  with 
cases  of  apoplexy  in  the  adult,  for  the  younger  the  child  the  more  serious 
the  results  of  an  apoplectic  stroke  are  apt  to  be.  In  my  large  experience  I 
have  seen  very  few  cases  in  which  permanent  rigidities  and  contractures  have 
not  set  in.  I  have  given  elsewhere  the  histories  of  one  or  two  exceptional 
cases.  The  rigidities  of  the  upper  extremities  are  most  frequent,  and  yet  it 
is  to  be  considered  a  very  fortunate  circumstance  if  a  child  that  has  had 
an  apoplectic  stroke  ever  regains  an  entirely  normal  walk.  A  very  large 
percentage  of  the  worst  cases  seen  in  orthopaedic  dispensaries  and  hospitals 
are  due  to  early  cerebral  disease. 

TREATMENT. 
In  the  birth  and  truly  congenital  cases,  treatment  should  be  directed 
entirely  to  the  general  condition  of  the  child.  Constitutional  defects  should 
be  remedied,  and  the  ancestral  history  of  the  child  carefully  considered. 
Wherever  there  is  the  least  suspicion  of  hereditary  syphilis,  antisyphilitic 
treatment  should  be  instituted  at  as  early  a  day  as  possible.  Even  in  deli- 
cate  children  such  treatment,  by  inunctions  either  of  the  gray  ointment  or 
of  the  oleate  of  mercury,  drop  by  drop,  is  in  order.  In  cases  of  premature 
birth,  the  well-known  general  rule  of  keeping  the  child  wrapped  up  in 
cotton,  or  even  in  an  incubator,  should  be  applied.  If  the  child  is  suffi- 
ciently developed  to  nurse  at  the  breast,  a  good  wet-nurse  is  superior  to  any 
form  of  medication.  Cod-liver  oil  baths  and  small  doses  of  the  oil  of  phos- 
phorus (a  few  drops  daily)  may  be  given,  if  parents  demand  that "  some- 
thing be  done  for  the  child."  I  have  little  faith,  however,  in  the  efficacy 
of  either  of  these  remedies,  except  possibly  in  those  cases  in  which  hydro- 
cephalus and  other  symptoms  of  rickets  are  present. 

Before  leaving  this  subject,  I  repeat  the  caution  given  in  a  previous 
article,  that  the  obstetrician  do  all  in  his  power  to  prevent  injury  to  the. 
child's  brain.  Protracted  labor  being  the  greatest  danger,  a  physician  who 
is  skilful  in  the  use  of  the  forceps  should  lose  no  time  in  applying  them. 
A  little  hemorrhage  from  the  temporary  compression  by  the  forceps  is  less 
dangerous  than  the  venous  congestion  and  extensive  hemorrhage  which  are 
apt  to  occur  if  the  child's  brain  has  been  compressed  for  hours  within  the 
narrow  limits  of  a  pelvic  canal.  As  the  child  grows  older,  the  treatment 
of  secondary  changes  should  be  the  same  as  in  the  acute  cases,  which  we 
shall  now  consider. 

In  these  acute  cases  the  initial  coma  and  convulsions  call  for  immediate 
treatment.  While  it  is  not  necessary  nor  desirable  to  arouse  a  comatose  or 
semi-comatose  child  by  the  use  of  counter-irritants,  vinegar  injections  into 
the  rectum,  and  the  like,  it  is  absolutely  imperative  upon  the  physician  to 
check  convulsions,  for  the  convulsions  themselves  are  a  source  of  great 
danger.  The  congestion  during  convulsions,  the  stertorous  breathing,  are 
the  most  favorable  conditions  for  further  and  incalculable  harm  to  the  brain. 
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Much  time  is  generally  wasted  through  the  old-fashioned  mustard  bath, 
blistering,  and  the  like.  It  is  far  better,  in  case  the  physician  reaches  the 
child  in  time,  to  check  the  convulsions  by  the  prompt  use  of  inhalations 
of  chloroform.  A  very  few  drops  poured  upon  a  handkerchief  and  placed 
at  the  child's  nostrils  are  often  sufficient.  In  every  such  case  the  physician 
should  not  leave  the  bedside  until  several  hours  after  the  initial  convulsion, 
in  order  to  use  prompt  measures  as  soon  as  the  child  shows  the  slightest 
twitchings  in  any  part  of  the  body.  I  have  had  an  opportunity  of  testing 
this  method  in  a  number  of  cases,  and  have  no  reason  to  regret  having 
used  it. 

As  soon  as  the  danger  of  convulsions  is  past,  everything  should  be  done 
to  prevent  a  recurrence.  I  believe  in  the  application  of  cold  to  the  head, 
and  in  keeping  the  room  in  which  the  child  lies  absolutely  dark  and  quiet. 
The  child  is  not  to  be  lifted  from  the  bed  or  from  the  lap  upon  which  it  is 
lying,  lest  the  mere  change  of  position  give  rise  to  further  trouble.  These 
are  the  conditions  under  which  bromides,  which  are  generally  so  much 
abused,  should  be  given.  According  to  the  age  of  the  child,  from  five  to 
ten  grains  of  the  bromide  of  sodium  should  be  given  in  milk,  or,'  if  the 
child  do  not  swallow,  from  five  to  ten  or  possibly  more  grains  of  the  hydrate 
of  chloral  should  be  administered  per  rectum.  Whatever  one's  practice 
may  be  with  regard  to  adult  cases,  I  consider  the  administration  of  ergot, 
and  particularly  of  nitrite  of  arhyl,  very  objectionable.  If  the  pulse  is  ex- 
tremely weak,  the  use  of  a  drop  of  the  fluid  extract  of  digitalis  or  of  a 
good  infusion  of  digitalis  or  a  drop  or  two  of  the  tincture  of  strophanthus 
is  very  much  to  be  preferred.  There  is  no  reason  to  depart  from  this  medi- 
cation for  several  weeks. 

As  soon  as  the  acute  symptoms  have  passed,  and  the  paralysis  has 
become  established,  the  relief  of  this  condition  will  come  up  for  considera- 
tion. I  have  been  in  the  habit  of  continuing  the  bromides,  and  with  them 
.  the  iodides,  in  small  doses  for  the  first  weeks  or  months  after  an  attack. 
The  exact  amount  to  be  administered  will  depend  upon  the  age  and  con- 
dition of  the  child.  We  must  be  guided  by  the  effect  of  the  bromides,  and 
must  use  our  judgment  as  to  the  amount  of  stupor  that  we  are  willing  to 
develop  in  any  given  case.  It  is  good  practice,  after  the  child  has  had  bro- 
mides for  some  time,  to  lessen  the  amount  gradually,  and  to  diminish  still 
further  if  there  are  no  active  symptoms ;  but  I  prefer  to  deepen  or  maintain 
a  condition  of  semi-stupor  in  case  the  slightest  twitching  appears  when  the 
drug  is  reduced.  The  iodide  is  added  as  a  sorbefacient ;  but  both  bromides 
and  iodides  should  be  discontinued  as  soon  as  the  stomach  becomes  in- 
tolerant of  them. 

It  is  an  important  duty  that  devolves  upon  the  physician  to  counteract 
the  development  of  contractures,  inasmuch  as  these  depend  upon  the  ex- 
istence of  secondary  degenerations.  It  is  doubtful  whether  anything  is  to 
be  gained  by  active  treatment.  On  the  basis  of  practical  experience,  how- 
ever, I  favor  the  use  of  massage  and  faradic  electricity.     In  this  way  the 
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tendency  to  contractures  may  be  partially  overcome,  and  I  have  known  old 
contractures  to  relax  a  little  under  the  application  of  just  these  means. 
Certain  it  is  that  the  condition  of  numerous  muscles  is  very  much  improved 
by  stimulating  them  into  activity  with  the  use  of  the  electrical  current.  If 
the  contractures  do  not  yield  to  such  treatment,  the  services  of  the  orthopaedic 
surgeon  will  be  required.  A  number  of  cases  with  contractured  arms  and 
with  various  degrees  of  talipes  equinus  and  equino-varus  have  done  well 
under  Dr.  Gibney's  hands,  to  whom  I  am  indebted  for  a  very  large  amount 
of  my  clinical  material.  I  earnestly  protest,  however,  against  the  appli- 
cation of  any  electrical  current  to  the  head  for  the  purpose  of  diminishing 
the  size  of  a  clot  or  of  improving  cerebral  circulation.  Until  we  have  more 
positive  knowledge  as  regards  the  effect  of  a  galvanic  current  upon  the 
blood-vessels  of  the  brain,  it  will  be  better  not  to  experiment  upon  this 
delicate  and  diseased  structure. 

The  treatment  of  the  defective  mind  of  a  child  is  the  most  puzzling 
problem  of  all.  As  in  the  case  of  J.  K.,  referred  to  on  p.  542,  a  child 
that  has  had  a  normal  mind  preceding  the  attack  may  have  to  be  re-edu- 
cated, and  often  with  good  results.  If  there  be  idiocy  or  imbecility,  careful 
training  by  a  competent  teacher,  or  placing  the  child  in  a  fit  school  for 
feeble-minded  children,  will  do  some  good,  and,  if  the  brain  is  doomed  to 
remain  below  par,  the  youth  may  still  be  able  to  learn  some  trade  and 
thus  gain  the  means  of  subsistence.  But,  in  spite  of  all  that  we  may  try, 
many  of  these  patients  will  necessarily  become  the  inmates  of  public  insti- 
tutions. In  case  the  idiocy  is  associated  with  epilepsy,  the  treatment  must 
be  directed  to  the  latter,  and  for  this  the  reader  is  referred  to  the  article  on 
Epilepsy. 


INTRACRANIAL  TUMORS. 


By  M.  ALLEN   STAER,  M.D. 


In  this  article  tumors  of  the  brain,  tumors  of  the  meninges,  and  intra- 
cranial aneurisms  are  included. 

Tumors  of  the  brain  and  its  coverings  are  not  infrequent  in  childhood 
and  youth,  individuals  below  the  age  of  nineteen  being  about  as  liable  as 
those  above  that  age.1  The  following  table  shows  the  varieties  of  tumor 
found  within  the  cranium,  the  relative  frequency  of  each  variety  in  persons 
under  nineteen,  and  the  relative  frequency  of  tumors  in  various  parts  of  the 
brain.  The  collection  of  cases  was  made  from  the  collections  of  Bernhardt 2 
and  Steffan,3  duplicates  being  excluded,  and  from  the  journals,  German, 
French,  English,  and  American,  of  the  past  ten  years. 

TABLE  I.—BEAIN-TUMOES. 
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II.  Centrum  ovale 

III.  Cerebral  axis : 

1.  Basal  ganglia  and  lateral 

2.  Corpora     quadrigem 
and  crura  eerebii 

ma 

• 

4.  Medulla  oblongata 

5.  Fourth  ventricle     . 

6.  Base  of  brain      .    . 
IV.  Cerebellum 

V.  Multiple  tumors .... 

Total 

152 

37 

34 

5 

10 

l 

30 

299 

The  table  shows  that  tubercular  tumors  are  the  kind  most  frequently 
found  in  young  persons,  that  these  are  often  multiple  and  affect  all  parts  of 
the  brain,  but  are  most  frequently  located  in  the  cerebellum  and  upon  the 
base.  They  occupy  the  place  in  children  held  by  gummata  in  adults.  The 
next  tumor  in  frequency  is  glioma,  which  is  closely  followed  by  sarcoma 
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and  by  glio-sarcoma.  Carcinoma,  lipoma,  myxoma,  psammoma,  and  gumma 
are  very  rare  in  youth,  and  parasitic  cysts,  which  appear  to  be  frequently 
found  in  Germany,  are  quite  exceptionally  met  with  in  this  country.  Since 
the  diagnosis  of  the  variety  of  tumor  present  in  any  case  is  a  matter  of 
inference  and  probability,  such  statistics  have  a  certain  diagnostic  value. 

PATHOLOGY. 

I.  Tubercular  tumors,  though  occasionally  appearing  in  the  brain  or 
meninges  as  the  first  evidence  of  tubercular  disease,  are  commonly  second- 
ary to  tubercular  affection  of  the  bronchial  glands,  lungs,  mesenteric  glands, 
and  other  organs ;  or  to  tubercular  disease  of  the  orbit,  ear,  or  cranial  bones. 
In  over  one-fifth  of  all  cases  tubercular  tumors  in  the  brain  are  multiple. 
Such  tumors  vary  in  size  from  a  small  collection  of  miliary  tubercles  to  a 
large  mass  with  hard  cheesy  centre  and  surrounding  zones  of  tubercular  in- 
filtration and  of  congestion.  They  also  vary  in  shape  from  a  single  round 
encapsulated  neoplasm  to  a  diffuse  layer  of  tubercular  deposit  covering  an 
extensive  area  of  the  surface.  Very  commonly  several  irregularly-shaped 
masses  of  tubercle  lie  on  the  base  of  the  brain  in  the  meshes  of  the  pia 
mater,  compressing  the  adjacent  tissue  and  involving  the  cranial  nerves. 
The  infrequency  with  which  tubercular  tumors  are  found  within  the  cere- 
bral or  cerebellar  hemispheres  indicates  that  it  is  especially  upon  the  mem- 
branes of  the  brain  that  these  tumors  originate.*  Starting  from  the  vessels 
and  lymphatics  of  the  pia  mater  and  invading  the  brain  along  the  perivas- 
cular spaces,  the  tubercular  cells  and  stroma  so  infiltrate  both  gray  and 
white  nervous  tissue  that  their  structure  is  altered  and  their  function  im- 
paired. Finally  there  is  formed  a  mass  of  tubercular  tissue  in  which  a  few 
nerve  cells  and  fibres  are  scattered.  In  other  cases  a  distinct  limiting  layer 
surrounds  the  tubercular  mass  which  is  undergoing  cheesy  degeneration  at 
its  centre  and  is  growing  by  accretion  at  its  periphery,  the  brain  being  com- 
pressed and  thus  destroyed  without  being  infiltrated  with  tubercle  cells. 

If  the  tumor  is  on  the  surface,  the  pia  mater  is  thickened  by  a  tubercular 
deposit  and  is  adherent  to  the  tumor ;  the  dura  mater  may  also  be  adherent ; 
and  in  a  few  cases  the  cranial  bones  have  been  eroded.  It  must  not  be  for- 
gotten that  a  tubercular  meningitis  may  develop  secondarily  to  a  tubercular 
tumor  of  the  brain.  The  histological  character  of  these  various  forms  of 
tubercular  tumor  is  to  be  found  in  text-books  on  pathology.5' 6' 7 

The  existence  in  the  patient  of  hereditary  tendency  to  tuberculosis,  the 
history  of  symptoms  pointing  to  tubercular  disease,  glandular,  bronchial, 
or  visceral,  and  the  presence  of  local  signs  or  general  evidences  of  tubercu- 
losis, should  always  be  looked  for  in  a  child  presenting  any  symptoms  of 
brain-tumor ;  and  in  children  who  are  tubercular  the  possible  development 
of  brain-tumor  should  be  kept  in  mind. 

II.  Glioma  is  not  uncommon  in  childhood.  This  tumor  is  a  product 
of  the  neuroglia,  and  presents  the  appearance  of  a  connective-tissue  fibril- 
lary net-work  containing  a  greater  or  less  number  of  small  embryonal  and 
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of  large  branching  cells,  the  latter  being  so-called  spider-cells.8  Gliomata 
vary  in  density,  some  being  hard  and  separable  from  the  brain-tissue  like 
sarcomata,  others  being  softer,  of  the  consistence  of  the  brain,  and  without 
definite  limit,  the  tissue  of  the  tumor  shading  off  into  the  neuroglia  of  the 
brain.  The  greater  the  number  of  embryonal  cells  the  softer  the  tumor.9 
They  grow  most  frequently  in  the  white  substance  of  the  brain,  but  some- 
times develop  in  the  gray  matter,  in  almost  any  region ;  and  as  they  in- 
crease in  size  they  destroy  the  brain-tissue  by  extending  around  and  be- 
tween the  nerve-cells  and  fibres.  They  grow  less  rapidly  than  sarcomata, 
and  never  involve  the  membranes.  If  a  glioma  is  well  defined  it  may 
undergo  fatty  degeneration  and  break  down.  In  any  case  the  vascular  sup- 
ply of  a  glioma  is  unusually  rich,  and  hence  symptoms  referable  to  changes 
of  circulation  in  the  tumor,  and  hemorrhages  within  the  tumor  or  in  the 
adjacent  brain-substance,  are  frequently  observed.  Glioma  of  the  brain 
may  develop  secondarily  to  glioma  of  the  retina,  but  is  usually  primary. 

III.  Sarcoma  is  next  in  frequency  to  glioma.  Round-cell  and  spindle- 
cell  sarcomata  are  met  with  more  frequently  than  glio'Sarcomata  or  myxo- 
sarcomata,  and  these  forms  are  single.  Multiple  melano-sarcomata  may 
occur  in  youth,  but  are  very  rare.10  This  form  of  tumor  is  well  defined  and 
easily  separable  from  the  brain-tissue,  which  is  destroyed  usually  by  com- 
pression, and  sometimes  also  by  an  infiltration  with  sarcomatous  cells. 
When  a  sarcoma  infiltrates  the  brain,  gliomatous  cells  are  frequently  found 
as  well  as  sarcomatous  cells,  and  then  the  condition  is  one  of  glio-sarcoma. 
Sarcomata  of  all  sizes  are  found,  but  in  shape  they  are  usually  round  and 
nodular.  They  develop  within  the  nervous  tissue  as  well  as  in  connection 
with  the  membranes,  and  are  found  as  frequently  in  the  white  matter  of  the 
cerebral  and  cerebellar  hemispheres,  and  in  the  gray  matter  of  the  basal 
ganglia,  as  on  the  surface  of  the  brain.  They  grow  rapidly,  and  therefore 
produce  more  marked  symptoms  than  slowly-growing  tumors. 

IV.  Cystic  tumors  of  the  brain,  usually  the  parasitic  cysts  of  echino- 
coccus  or  cysticercus  cellulosse,  are  not  infrequently  found  in  children,  but 
appear  to  be  much  more  rarely  met  with  in  this  country  than  on  the  conti- 
nent of  Europe.11  Such  cysts  are  found  in  all  parts  of  the  brain.  They 
grow  slowly,  are  usually  latent,  but  occasionally  produce  symptoms  by 
pressure.  They  never  involve  the  brain-tissue  directly.  They  are  some- 
times surrounded  by  a  zone  of  softened  or  sclerotic  brain-tissue.  They 
rarely  rupture.  Kuchenmeister 12  has  collected  eighty-eight  cases  of  cysti- 
cercus, in  all  but  thirteen  of  which  multiple  cysts  were  found.  Of  these, 
forty-nine  were  in  the  membranes,  forty-one  in  the  cortex,  nineteen  in  the 
white  substance,  eighteen  in  the  cerebellum,  eighteen  in  the  ventricles, 
seventeen  in  the  basal  ganglia,  and  a  few  in  the  corpora  quadrigemina, 
pons,  and  medulla.     These  are  not  included  in  the  table. 

V.  Carcinoma  is  very  rarely  found  in  persons  under  fifty  years,  is 
usually  secondary  to  cancer  elsewhere,  and,  being  a  tumor  of  extraordi- 
nary rarity  in  children,  requires  mention  only.     In  about  one-half  of  the 
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cases  on  record  below  the  age  of  twenty  it  was  due  to  direct  extension  of 
the  growth  from  the  orbit. 

VI.  Gummata  of  the  brain  are  so  rare  in  childhood  that  Rumpf  in  his 
exhaustive  work  upon  Syphilis  of  the  Nervous  System  cites  but  two  cases.13 
It  is  true  that  all  forms  of  syphilitic  disease  have  been  observed  in  children 
as  the  result  of  inheritance  or  of  syphilis  acquired  accidentally;  and  in 
any  case  of  brain-tumor  in  which  evidences  of  such  disease  are  present  the 
possibility  of  gumma  must  be  considered.  But  the  fact  that  in  all  litera- 
ture gumma  below  the  age  of  twelve  and  following  inherited  syphilis  is 
almost  unknown  should  lead  to  caution  in  making  such  a  diagnosis.  Cerebral 
syphilis  in  children  has  as  its  usual  basis  an  endarteritis  with  thrombosis. 
Gumma  as  an  evidence  of  tertiary  syphilis  is  hardly  to  be  expected  in 
youth  between  the  ages  of  twelve  and  eighteen,  even  though  the  individual 
may  have  acquired  syphilis;  and  in  fact  the  only  case  recorded  in  the 
table  was  in  a  young  man  aged  eighteen.  Gumma,  therefore,  must  be 
considered  as  rare  as  carcinoma  among  children, — a  fact  of  importance  in 
view  of  its  frequency  in  adults,  and  in  view  of  the  tendency  to  submit  all 
cases  of  brain-tumor  to  specific  treatment. 

"VII.  The  other  varieties  of  brain-tumor — lipoma,  papilloma,  myxoma, 
psammoma,  osteoma,  cholesteatoma,  and  teratoma — are  known  to  occur  in 
children  as  well  as  in  adults.  They  are,  however,  like  tumors  of  the 
pituitary  body  and  pineal  gland,  to  be  regarded  as  pathological  curiosities, 
and  their  diagnosis  from  other  forms  of  tumor  cannot  be  made  during  life. 
For  their  pathological  characteristics  the  reader  is  referred  to  text-books  on 
pathology. 

VIII.  Intracranial  aneurisms  are  rare  in  childhood,  and  are  never  very 
large.  They  appear  upon  the  larger  arteries  of  the  base  of  the  brain  and 
on  the  Sylvian  arteries.  They  are  usually  fusiform,  occasionally  round. 
They  increase  in  size  rather  more  rapidly  than  aneurisms  elsewhere,  and 
show  a  greater  tendency  to  rupture.  They  produce  symptoms  by  their 
pressure,  and  are  occasionally  to  be  diagnosticated  by  the  pulsating  head- 
ache or  sensation  accompanying  them.  Hemorrhages  and  thrombosis  or 
embolism  of  smaller  arteries  are  frequent  complications  of  intracranial 
aneurisms. 

The  collateral  effect  of  the  presence  of  a  tumor  of  any  kind  requires 
consideration.  The  pressure  exerted  by  a  new  growth  impairs  the  circula- 
tion in  the  surrounding  brain-tissue,  either  directly  by  impeding  the  flow  in 
the  small  vessels,  or  indirectly  by  compressing  a  large  arterial  trunk  and 
thus  causing  wide-spread  ansemia  in  its  area  of  distribution.  The  resultant 
anaemia  may  be  sufficient  to  impair  the  nutrition  of  the  tissue  and  thus  to 
produce  suspension  of  its  function.  Pressure  may  after  a  time  cause  local- 
ized atrophy  of  the  brain,  in  numerous  cases  the  flattened  and  shrunken 
convolutions  or  the  compressed  white  substance  near  the  tumor  having  been 
found  much  smaller  than  the  corresponding  healthy  parts  on  the  opposite 
side.     It  may  also  result  in  white  or  yellow  softening,  a  parenchymatous 
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degeneration  of  the  brain  about  the  tumor.  In  some  cases  the  tumor  is 
surrounded  by  a  zone  of  congested  tissue,  the  tumor  itself  being  vascular ; 
and  in  some  cases  subacute  encephalitis,  with  small  or  large  hemorrhages, 
the  so-called  red  softening,  is  found.  This  latter  condition  is  especially 
frequent  in  the  vicinity  of  gliomata  and  carcinomata.  The  pressure  of  a 
tumor  may  be  exerted  upon  the  veins  and  sinuses  as  well  as  upon  the  arte- 
ries, and  this  is  indeed  the  more  frequent  condition.  As  a  result,  passive 
venous  congestion  and  cedema  of  the  brain  are  produced.  This  almost 
always  occurs  in  tumors  situated  on  the  base  of  the  brain  and  in  the  pos- 
terior cranial  fossa.  Tumors  of  the  middle  lobe  of  the  cerebellum,  of  the 
corpora  quadrigemiua,  and  of  the  pons  usually  compress  the  venae  Galeni. 
The  result  is  a  serous  effusion  into  the  lateral  ventricles  of  greater  or  less 
extent,  causing  their  distention  and  consequent  displacement  outward  of 
their  walls  and  pressure  upon  the  basal  ganglia  and  adjacent  parts.  Hy- 
drocephalus is  a  very  frequent  complication  of  brain-tumors  in  childhood, 
and  is  more  easily  detected  in  children  below  the  age  of  six  than  in  young 
persons  or  adults.  When  the  cranial  boues  have  not  fully  united,  disten- 
tion of  the  ventricles  may  cause  a  bulging  at  the  fontanels  and  an  enlarge- 
ment of  the  head,  and  in  infants  this  symptom  is  usually  present  with  a 
brain-tumor.  In  any  case  of  hydrocephalus  the  possibility  of  an  intra- 
cranial tumor  as  a  cause  should  be  considered. 

The  collateral  effects  of  tumors  are  not  wholly  dependent  upon  pressure. 
As  already  mentioned,  an  implication  of  the  meninges  in  the  growth,  with 
the  formation  of  adhesions,  is  frequent  in  tubercular  and  sarcomatous 
tumors ;  and  such  thickening  of  the  membranes,  if  it  occur  on  the  con- 
vexity, may  produce  tenderness  and  localized  pain  in  the  skull ;  or,  if  it 
occur  on  the  base,  may  result  in  compression  of  the  cranial  nerves. 

Displacement  of  the  brain-axis  by  a  tumor  anywhere  often  produces  a 
stretching  of  intra-cerebral  tracts  or  of  cranial  nerves,  with  corresponding 
impairment  of  their  functions.  Extension  of  a  brain-tumor  into  the  orbit, 
with  displacement  of  the  eyeball,  has  been  recorded  occasionally.  And, 
lastly,  brain-tumors  have  been  known  to  erode  the  cranial  bones  and  appear 
upon  the  surface. 

Not  infrequently  in  brain-tumor  the  immediate  cause  of  death  is  hem- 
orrhage from  a  diseased  vessel  in  or  near  the  tumor ;  and  the  possibility 
of  such  sudden  apoplectic  termination  of  the  case  must  not  be  forgotten 
in  giving  a  prognosis. 

ETIOLOGY. 

Few  subjects  are  more  obscure  than  the  etiology  of  brain-tumors.  As 
regards  children,  it  is  remarkable  with  what  frequency  a  fall  or  a  blow  on 
the  head  is  considered  the  cause  by  the  friends.  In  not  a  small  number  the 
situation  of  the  injury  and  that  of  the  tumor  coincide,  a  fact  which  seems 
to  establish  a  causal  relation.  And  yet  the  fact  that  few  if  any  children 
escape  such  accidents,  while  the  supposed  effect  is  quite  rare,  throws  doubt 
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upon  this  relation.  A  causal  relation  is  to  be  admitted  as  probable  only 
when  the  blow  or  fall  was  severe,  and  its  severity  will  be  more  certain 
if  a  scar  remains.  The  result  of  the  contusion  may  be  to  produce  a  local 
hyperemia  or  capillary  hemorrhages  in  the  membranes  or  brain  or  in  both, 
and  this  may  be  the  starting-point  for  further  pathological  changes.  Such 
changes  must  begin  at  once  after  the  blow,  even  though  the  resulting  tumor 
produce  no  symptoms  for  years.  Thus,  in  a  case  reported  by  Keen  the 
tumor  removed  (a  fibroma)  was  thought  to  have  been  due  to  a  blow  received 
at  the  age  of  three  and  to  have  been  growing  for  twenty-four  years,  though 
symptoms  appeared  but  four  years  before  its  removal.  It  seems  certain 
that,  when  a  tendency  to  tubercular  deposit  is  present,  a  blow  on  the  head 
may  influence  the  location  of  this  deposit  in  the  brain.  Sarcoma  of  the 
membranes  or  brain,  and  even  glioma,  has  been  frequently  found  just  be- 
neath a  scar  of  the  scalp  or  a  fissure  of  the  cranial  bones,  or  at  the  point 
just  opposite  to  it  on  the  other  side,  in  which  case  it  has  been  ascribed 
to  contrecoup;  and  severe  falls  on  the  back  of  the  head  are  mentioned  in 
histories  of  cerebellar  tumor  too  frequently  to  be  merely  accidental  coinci- 
dences. There  seems,  therefore,  to  be  no  doubt  that  blows  and  falls  on  the 
head  may  cause  intracranial  tumors. 

The  majority  of  tubercular  tumors  occurring  in  childhood  and  youth 
are  secondary  to  tuberculosis  of  other  organs,  and  are  therefore  metastatic. 
Primary  tubercle  of  the  brain  is  very  rare  ;  some  authors,  indeed,  deny  its 
occurrence.  Sarcoma  and  carcinoma  have  also  been  thought  to  be  secondary 
in  origin.  And  parasitic  cysts  are  necessarily  the  result  of  the  ingestion  of 
infected  food. 

Extension  of  tumors  of  the  scalp,  orbit,  ear,  nose,  and  pharynx  to  the 
brain  has  been  observed,  but  hardly  requires  discussion.  Whether  mental 
anxiety,  intellectual  overstrain  in  school,  and  fright  have  any  causal  relation 
to  tumors  is  uncertain. 

Boys  are  twice  as  liable  as  girls  to  brain-tumor.  No  age  is  exempt,  a 
brain-tumor  having  been  found  in  an  infant  four  weeks  old. 


TABLE  II.— AGE   AT  WHICH  TUMORS   ARE   POUND. 


Under  1  year 

1  year  old    .   . 

2  years  "      .    . 


19 
17 
22 
17 
17 
16 
7 
13 

143 


10  years  old 10  eases. 


11 
12 
13 
14 
15 
16 
17 
18 


Total  between  10  and  19 


12 
11 

8 
13 
10 

3 
14 
12 


Total  under  10  years     .    . 

As  the  table  here  given  shows,  children  below  the  age  of  eight  are 
somewhat  more  liable  than  those  above  that  age. 
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SYMPTOMS. 

The  symptoms  of  intracranial  tumors  are  very  numerous,  and  may  be 
divided  into  two  classes, — general  symptoms  and  local  symptoms. 

I.  General  Symptoms  occur  irrespective  of  the  location  of  the  new 
growth,  and  depend  upon  its  rapidity  of  development,  its  size,  its  vascu- 
larity, and  to  some  extent  upon  its  pathological  character.14-  ls-  16>  ir 
They  vary  in  severity  from  time  to  time,  probably  in  accordance  with  the 
activity  of  the  pathological  process  going  on  in  and  about  the  tumor,  and 
with  the  condition  of  blood-supply  in  the  brain.  Thus,  when  a  tumor  is 
increasing  in  size  they  may  become  severe,  but  disappear  almost  entirely 
when  it  becomes  stationary.  And  they  are  decidedly  affected  by  causes 
which  alter  the  blood-supply :  thus,  in  one  case  of  my  own,  hot  douches, 
either  spinal  or  vaginal,  increased  the  cerebral  symptoms  invariably,  by 
producing  cerebral  anaemia.  This  is  to  be  remembered  in  regulating  the 
temperature  of  a  child's  bath  in  any  case  of  suspected  brain-tumor ;  and 
it  offers  an  explanation  of  the  therapeutic  effect  of  hot  mustard  baths  in 
arresting  general  convulsions. 

The  general  symptoms  of  intracranial  tumor  are  headache,  general  con- 
vulsions, changes  in  disposition  and  mental  activity,  optic  neuritis  without 
or  with  defects  of  vision,  vomiting  and  vertigo,  and  insomnia. 

Headache  is  the  most  prominent  and  constant  symptom  of  brain-tumor. 
It  varies  in  severity,  but  is  in  all  cases  at  times  very  severe.  It  may  be 
intermittent,  and  is  usually  excited  by  any  exertion  or  mental  effort,  and  it 
recurs  with  quite  marked  periodicity,  and  with  increasing  frequency  as  the 
tumor  grows.  It  may  be  a  dull,  heavy,  continuous  pain,  with  sharp  par- 
oxysmal exacerbations,  during  which  the  patient  is  incapable  of  controlling 
his  agony.  It  varies  in  its  location,  is  usually  frontal  or  occipital,  and  only 
occasionally  over  the  seat  of  the  disease.  The  general  increase  of  intra- 
cranial pressure  and  the  consequent  stretching  of  the  membranes,  the  varia- 
tions in  cerebral  circulation,  the  existence  of  effusion  into  the  ventricles,  or 
the  direct  involvement  of  the  sensitive  dura  mater  and  branches  of  the  fifth 
nerve,  are  mentioned  as  causes  of  the  headache.  Such  effects  of  the  pres- 
ence of  a  tumor  are  more  likely  to  follow  when  the  new  growth  is  in  the 
posterior  cranial  fossa  beneath  the  tentorium  cerebelli,  and  in  such  cases 
headache  is  most  constant  and  most  severe.  But  even  in  these  cases  it  is 
almost  as  frequently  referred  to  the  forehead  or  to  the  temples  as  to  the  back 
of  the  head :  thus,  in  a  patient  of  Taylor's,  a  boy  of  nine,  the  pain  was 
referred  to  the  frontal  region  and  vertex,  while  the  tumor,  a  glioma,  was 
found  in  the  pons  and  cerebellum.  If,  however,  the  pain  is  constantly 
located  in  the  occipital  region,  the  tumor  is  probably  in  the  posterior  fossa. 

The  pain  is  often  associated  with  indefinite  cerebral  sensations,  described 
as  fulness,  pressure,  confusion,  tightness,  as  if  a  band  were  drawn  about  the 
forehead ;  and  these  give  great  distress  and  often  interfere  with  sleep.  In 
infants  the  existence  of  headache  may  be  inferred  from  constant  motion  of 
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the  head,  from  movements  of  the  hands  grasping  the  head  or  pulling  the 
hair  and  from  sudden  outbursts  of  screaming  without  other  ascertainable 
cause.  Headache  is  probably  less  severely  felt  in  cases  of  tumor  in  infants, 
as  the  expansion  of  the  skull  and  the  opening  of  the  sutures  prevent  the 
extreme  degree  of  intracranial  pressure  to  which  severe  headache  is  chiefly 
ascribed. 

Tenderness  of  the  scalp  and  head  is  sometimes  found,  and  if  this  is  lim- 
ited uniformly  to  one  area,  is  always  elicited  by  percussion,  and  is  not  due 
to  sensitiveness  of  a  single  nerve-trunk,  it  is  a  more  valuable  sign  of  the 
location  of  a  tumor  than  is  a  localized  headache.  It  also  awakens  a  sus- 
picion that  the  tumor  lies  just  beneath  the  bone,  upon  the  surface  of  the 
brain,  for  it  is  more  commonly  found  in  cortical  than  in  subcortical  tumors. 
And  under  these  circumstances  it  is  usually  associated  with  headache  local- 
ized in  the  same  area. 

General  convulsions  are  the  next  most  frequent  symptom  of  brain-tumor. 
The  nervous  instability  of  childhood,  the  lack  of  inhibition,  and  uudue 
sensitiveness  to  peripheral  irritation  of  any  sort,  predispose  children  to  the 
occurrence  of  that  general  discharge  of  nerve-energy  which  causes  convul- 
sions. They  begin  early  in  the  history  of  the  intracranial  growth,  occur- 
ring at  long  intervals,  then  become  more  frequent,  as  many  as  twenty  or 
thirty  occurring  in  a  day,  and  they  may  persist  at  short  intervals  through 
several  days.  They  may  be  slight  in  degree,  a  little  twitching  of  the  face 
and  eyes,  with  stiffening  of  the  back  and  extremities,  and  with  loss  of  con- 
sciousness lasting  only  a  few  seconds,  constituting  the  attack  ;  or  they  may 
have  all  the  stages  of  a  regular  epileptic  seizure  followed  by  coma.  Some- 
times a  peculiar  general  tremor  follows  the  attack  and  lasts  an  hour  or 
more.  Convulsions  are  usually  indicative  of  rapid  progress  in  the  new 
growth,  of  effusion  into  the  ventricles,  or  of  a  secondary  affection  of  the 
meninges.  They  may  occur  from  tumor  situated  anywhere,  and  do  not 
point  to  a  special  seat  of  the  disease.  They  may  follow  a  local  spasm 
which  has  gradually  extended  from  a  single  limb  to  other  parts.  Their 
significance  under  these  circumstances  will  be  discussed  under  Local  Symp- 
toms. Death  not  infrequently  occurs  in  convulsions,  but  this  is  more 
frequently  observed  in  meningitis  than  in  intracranial  tumor,  which  usually 
produces  a  fatal  termination  by  paralysis  of  respiration. 

Changes  of  disposition  and  in  mental  activity  occur  independently  of 
headache,  and  are  noticed  as  an  early  symptom  of  intracranial  tumor  in 
children.18' I9  The  child  becomes  unusually  fretful  and  irritable,  refuses  to 
notice  its  toys  or  to  play,  or,  if  it  does  so,  soon  becomes  wearied,  and  re- 
quires constant  attention.  It  may  become  indifferent  to  things  in  which  it 
was  formerly  interested,  may  prefer  to  lie  down  and  to  keep  quiet,  in  a 
manner  unnatural  to  a  healthy  child,  and  may  even  become  somnolent  and 
lethargic,  or  it  may  from  time  to  time  be  very  irritable,  may  cry  and  scream 
without  apparent  cause,  aud  act  as  if  much  alarmed,  refusing  to  be  quieted 
by  ordinary  means,  and  hence  be  subjected  to  undeserved  punishment. 
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These  changes  in  disposition  should  be  considered  as  symptoms  of  mental 
distress,  and,  taken  in  connection  with  headache  and  convulsions,  should 
excite  concern  rather  than  reproof.  In  an  extreme  degree  these  symptoms 
may  appear  as  imbecility  or  as  maniacal  excitement,  but  this  is  very  rare. 

In  older  children  a  decided  change  in  mental  activity  is  noticed,  as  well 
as  change  of  disposition.  Forgetfulness,  dulness,  lack  of  interest,  stupidity, 
are  noticed,  and  the  child  no  longer  keeps  up  in  school  with  its  fellows  or 
notices  what  is  going  on  about  it  at  home.  This  condition  may  develop 
into  melancholia  with  or  without  hallucinations,  or  it  may  suddenly  change 
into  mania  with  periods  of  excitement,  though  these  manifestations  are  rare. 
More  frequently  a  state  of  apathy  ensues,  which  is  like  a  dementia,  in  which 
the  child  disregards  the  wants  of  nature  and  is  so  indifferent  as  to  forget 
the  restraints  of  decency. 

Double  optic  neuritis  and  optic  nerve-atrophy  are  very  important  diag- 
nostic symptoms  of  intracranial  tumor.  Neuritis  is  usually  associated  with 
other  signs  of  increased  intracranial  pressure,  but  may  occur  without  such 
pressure.  It  is  present  in  eighty  per  cent,  of  the  cases,  and  should  be 
looked  for  in  every  case  which  presents  cerebral  symptoms.  A  marked 
degree  of  optic  neuritis  may  exist  without  any  impairment  of  vision :  hence 
the  ophthalmoscope  should  be  used  whether  the  defect  of  sight  is  present 
or  not.  But  when  the  patient  shows  impairment  of  visual  power,  or  limi- 
tation of  the  visual  field  for  colors  or  for  light,  or  is  becoming  blind,  it 
will  be  found  that  optic  neuritis  or  optic  atrophy  is  fully  developed.  Sudden 
loss  of  vision  appears  to  be  more  commonly  noted  in  histories  of  children's 
cases  than  in  those  of  adults,  possibly  because  a  gradual  loss  is  not  detected. 
It  is  true  that  hydrocephalus  may  cause  choked  disks,  and  hence  from  this 
symptom  alone  a  tumor  cannot  be  diagnosticated.  But  in  cases  where  the 
diagnosis  is  difficult  no  more  important  objective  evidence  of  brain-tumor 
can  be  found. 

Tumors  of  the  cerebellum  and  corpora  quadrigemina  and  tumors  upon 
the  base  of  the  brain  and  in  the  basal  ganglia  produce  optic  neuritis  more 
constantly  and  earlier  in  their  course  than  tumors  situated  in  the  cortex  or 
centrum  ovale.  Optic  'neuritis  is  usually  double,  though  it  always  appears 
first  in  one  eye  and  is  rarely  equally  intense  in  both  eyes ;  but  in  a  few 
cases  it  has  been  found  in  one  eye  only,  and  then  is  thought  to  indicate 
disease  of  the  nerve  in  the  orbit  or  in  front  of  the  optic  chiasm  rather  than 
a  distant  tumor.  For  the  exact  changes  in  the  retina  and  for  the  patho- 
logical causes  of  optic  neuritis  the  reader  is  referred  to  special  text-books.20 

Vomiting  is  a  symptom  of  brain-tumor  more  frequently  observed  in 
children  than  in  adults.  It  may  or  may  not  be  accompanied  by  nausea. 
It  may  occur  unexpectedly,  without  special  relation  to  the  time  of  meals, 
or  it  may  be  so  continuous  as  to  threaten  inanition.  It  occurs  not  infre- 
quently on  any  movement  of  the  head  after  the  patient  has  been  confined  to 
bed  for  some  time,  and  then  it  is  usually  associated  with  vertigo.  It  also 
frequently  accompanies  severe  headache. 
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Vertigo  is  sometimes  a  coincideut  symptom,  but  usually  occurs  inde- 
pendently of  vomiting.  The  patient  feels  dizzy,  feels  himself  turning  or 
falling,  and  things  about  him  appear  to  be  in  motion.  He  grasps  at  near 
objects  for  support,  covers  his  eyes  with  his  hands,  or  lies  down  on  the 
floor  and  cries  out  with  bewilderment  and  distress.  Like  vomiting,  vertigo 
may  be  excited  by  changes  of  position.  It  occurs  at  intervals,  in  attacks 
of  short  or  long  duration.  It  occurs  more  frequently  with  tumors  in  the 
posterior  fossa,  in  the  cerebellum,  or  on  the  base  involving  the  auditory 
nerve,  than  with  tumors  elsewhere.  Such  attacks  of  vertigo  are  not  to 
be  confounded  with  the  slight  constant  vertigo  due  to  double  vision  and 
secondary  to  paresis  of  the  third  and  sixth  nerves. 

Insomnia  may  be  due  to  disturbances  of  the  cerebral  circulation,  or  to 
the  intensity  of  the  other  general  symptoms,  and  is  much  more  rarely  com- 
plained of  in  cases  of  tumor  in  children  and  youth  than  in  adults  suffering 
from  syphilitic  tumors. 

Fever  and  changes  in  the  rapidity  and  rhythm  of  the  pulse  have  been 
observed  in  the  course  of  brain-tumors.  The  former  is  ascribed  to  inflam- 
matory changes  in  the  brain  or  meninges  as  a  complication.  The  latter  is 
regarded  as  evidence  of  increased  intracranial  pressure.  Slow  and  irregu- 
lar pulse  is  the  form  usually  noted,  but  towards  the  close  of  life  very  rapid 
pulse  has  been  observed.  Irregular  or  Cheyne-Stokes  respiration  has  also 
been  noticed  as  a  terminal  symptom. 

Occasionally  attacks  of  syncope  occur  in  patients  with  tumor  of  the 
posterior  fossa,  and  a  general  feeling  of  weakness  is  not  infrequently 
complained  of. 

The  combination  of  several  of  these  general  symptoms  in  any  ease 
should  lead  to  a  strong  suspicion  of  intracranial  tumor.  When,  in  addition, 
local  symptoms  are  added,  the  diagnosis  should  not  be  difficult.  In  all 
cases  the  onset  of  the  general  symptoms  is  gradual,  their  intensity  increasing 
as  time  goes  on ;  and  a  careful  study  of  their  mode  of  development  and 
progress  is  a  great  aid  in  the  diagnosis  of  the  kind  of  tumor  present,  of 
its  size,  and  of  the  rapidity  of  its  growth. 

The  distress  produced  by  the  general  symptoms  is  usually  much  greater 
than  that  caused  by  the  local  symptoms,  and  consequently  treatment  is  often 
required  for  their  alleviation. 

II.  Local  Symptoms  depend  upon  the  situation  of  the  intracranial 
growth,  irrespective  of  its  character,  and  differ  from  one  another  in  different 
cases,  but  are  always  the  same  when  the  tumor  is  in  one  place.  They  may 
be  entirely  wanting,  and,  as  a  rule,  but  a  few  occur  in  any  one  case.  They 
usually  commence  gradually,  and  are  limited,  but  increase  in  extent  as 
the  tumor  grows.  If  they  begin  suddenly,  they  indicate  the  occurrence 
of  hemorrhage  in  the  tumor.  If  the  tumor  affects  one  hemisphere  of  the 
cerebrum  or  cerebellum  only,  the  local  symptoms  are  unilateral.  If  it  lies 
upon  the  base  and  invades  the  cerebral  axis,  through  which  the  tracts 
between  the  brain  and  the  body  pass,  the  local  symptoms  may  be  bilateral 


INTRACRANIAL   TUMORS.  561 

or  irregular  in  their  distribution.  The  significance  of  a  local  symptom  as 
indicative  of  the  seat  of  disease  is  the  same  whatever  the  form  of  lesion, 
whether  tumor,  abscess,  hemorrhage,  or  local  softening  from  embolism  or 
thrombosis.  The  reader  is  therefore  referred  to  the  articles  upon  the  locali- 
zation of  brain-lesions  for  their  full  consideration.  They  will  be  studied 
here  in  connection  with  tumors  affecting  various  regions  of  the  brain. 

The  local  symptoms  are  spasm,  tremor,  and  paralysis;  alteration  in 
reflex  action  ;  weariness,  tingling,  numbness,  formication,  feelings  of  heat 
and  cold;  pain;  impairment  of  touch,  temperature,  pain,  and  muscular 
senses ;  ataxia ;  disturbances  of  the  senses,  either  in  the  form  of  hallucina- 
tions or  defective  perception,  which  in  the  case  of  sight  is  in  the  form  of 
hemianopsia ;  disturbance  in  the  movements  of  the  eyes  and  in  the  preser- 
vation of  equilibrium ;  imperfect  gait ;  interference  with  the  acts  of  swal- 
lowing, respiration,  and  articulation ;  vaso-motor  disturbances,  polyuria, 
and  glycosuria ;  disturbance  in  the  mental  action  and  in  the  memory  and 
use  of  language ;  and  symptoms  referable  to  one  or  more  of  the  cranial 
nerves. 

A  distinction  is  made  between  direct  and  indirect  local  symptoms,  the 
first  being  due  to  irritation  or  destruction  of  a  limited  area  by  the  tumor, 
the  second  being  due  to  interference  with  the  function  of  an  area  by  disease 
at  a  distance  from  it  which  impairs  its  circulation  or  causes  pressure  upon 
it.  Thus,  a  tumor  of  the  cerebellum  may  cause  incoordination  and  vertigo 
as  direct  symptoms,  and  also  cause  paralysis  of  the  sixth  and  seventh  cranial 
nerves  as  an  indirect  symptom  of  displacement  of  the  pons  Varolii  to  one 
side,  which  stretches  these  nerves  unduly.  Tumors  usually  cause  both  forms 
of  local  symptom,  and  therefore  much  care  must  be  given  to  the  question 
of  their  significance  in  any  case. 

I.  Tumors  involving  the  Cortex  of  the  Cerebral  Hemispheres. — 
These  tumors  are  quite  common,  as  is  shown  in  Table  I.  They  may  be  of 
aDy  variety,  but  tubercle,  sarcoma,  and  glioma  are  the  more  frequent.  The 
two  former  usually  involve  the  membranes  as  well  as  the  cortex.  They 
are  more  frequently  traceable  to  blows  and  falls  than  tumors  in  other 
regions.  Tumors  of  the  cortex  usually  involve  the  white  matter  beneath 
the  cortex  in  the  centrum  semiovale,  through  which  pass  the  tracts  con- 
necting the  cortex  with  the  various  organs  of  the  body  and  the  tracts 
between  various  cortical  areas.  Tumors  may  begin  in  this  white  matter 
and  involve  the  cortex  secondarily.  It  is  at  present  impossible  to  diagnos- 
ticate a  cortical  from  a  subcortical  tumor  with  certainty.  Therefore  in  this 
section  no  distinction  between  them  is  attempted. 

Tumors  of  the  cortex  produce  headache,  tenderness  of  the  skull,  general 
convulsions,  and  mental  symptoms  quite  uniformly.  Optic  neuritis,  vomit- 
ing, and  vertigo  are  less  frequently  observed  than  with  tumors  of  other 
regions.  It  is  the  function  of  the  cerebral  cortex  to  receive  impressions 
coming  in  from  the  various  organs  and  surfaces  of  the  body  as  conscious 
perceptions,  to  preserve  them  so  that  they  can  be  revived  in  memory  or 
Vol.  IV.— 36 
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recognized  upon  their  recurrence,  to  associate  the  perceptions  and  memories 
in  groups  which  thus  form  the  concept,  and  by  a  combination  of  concepts 
to  build  up  ideas  and  carry  on  thought.  It  is  also  its  function  to  initiate 
the  voluntary  impulses  to  which  the  thought  leads,  to  co-ordinate  them  into 
orderly  successive  movements  of  definite  intensity,  and  to  give  utterance  to 
the  thought  in  speech  .or  writing.  Its  highest  function  is  to  exercise  a  con- 
trol over  the  instinctive  or  impulsive  tendencies  to  action,  and  to  regulate 
conduct  in  view  of  remembered  ideas  rather  than  in  response  to  present 
impressions.  There  is  every  reason  to  believe  that  the  highest  mental 
processes — judgment,  reason,  and  the  understanding  of  ethical  and  philo- 
sophical truth — are  dependent  upon  the  integrity  of  the  cerebral  cortex, 
since  deficiency  in  its  development  impairs  these  mental  powers ;  but  any 
physical  explanation  of  these  psychical  processes  is  as  yet  impossible. 

The  local  symptoms  of  cortical  tumors  vary  greatly,  according  to  the 
area  which  is  involved. 

1.  Tumors  of  the  frontal  lobes  present  few  characteristic  symptoms,  and 
may  be  latent.  If  the  tumor  is  situated  near  the  orbital  convolutions,  it 
may  destroy  the  olfactory  tract  and  then  cause  loss  of  smell  on  the  side 
affected.  Lesions  elsewhere  in  the  frontal  convolutions  often  produce  a 
disturbance  of  mental  action,  shown  by  inability  to  concentrate  the  atten- 
tion, to  think  connectedly,  to  learn  easily,  and  to  exercise  self-control. 
This  may  go  on  to  a  state  of  imbecility,  in  which  the  patient  may  become 
dirty  and  disregard  all  restraints  of  decency.  Integrity  of  the  frontal 
lobes  is  necessary  to  complete  mental  action,  yet  no  special  loss  of  mental 
faculty  can  be  said  to  result  from  their  destruction.21  Nor  is  there  any 
apparent  way  to  detect  from  the  mental  symptoms  in  which  hemisphere  the 
tumor  lies.  The  diagnosis  of  tumor  of  the  frontal  lobes  is  therefore  rarely 
made  from  a  study  of  direct  local  symptoms.  It  is  to  be  remembered, 
however,  that  a  tumor  when  situated  in  other  regions,  excepting  only  the 
temporo-sphenoidal  lobe,  produces  direct  local  symptoms,  the  absence  of 
which  may  lead  to  the  suspicion  that  the  tumor  is  situated  in  the  frontal  or 
temporo-sphenoidal  lobe. 

Indirect  local  symptoms  of  irritation  of  the  cortex  often  occur  in  tumors 
of  the  frontal  convolutions.22  Such  irritation  beginning  in  the  frontal  con- 
volutions extends  backward,  and  when  it  reaches  the  anterior  central  con- 
volution (ascending  frontal  or  pre-Eolandic  convolution,  Fig.  1,  A),  in 
which  lie  the  motor  centres,  it  may  cause  spasms  or  convulsions.  Such 
spasm  will  begin  in  the  eyes  or  face,  in  the  arm,  or  in  the  leg  of  the  side 
of  the  body  opposite  to  the  site  of  irritation,  and  is  never  followed  by  per- 
manent paralysis.  It  may  even  go  on  to  a  general  convulsion,  extending 
from  part  to  part  and  limb  to  limb  till  the  entire  body  is  involved.  The 
occurrence  of  such  spasms,  not  followed  by  permanent  paralysis,  is  an  in- 
direct local  symptom  of  frontal  tumor.  Should  the  tumor  in  its  growth 
extend  to  the  anterior  central  convolution,  direct  symptoms  of  its  lesion 
will  appear. 
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Tumors  situated  in  the  third  frontal  convolution  of  the  left  hemisphere 
in  right-handed  persons  and  of  the  right  hemisphere  in  left-handed  persons 
produce  motor  aphasia  with,  or  possibly  without,  agraphia, — that  is,  a  con- 
dition of  inability  to  use  language,  to  speak  and  to  write,  while  the  compre- 
hension of  language  is  unaffected.  (See  Fig.  2.)  This  aphasia  is  usually 
incomplete  in  cases  of  tumor,  and  is  of  slow  onset,  thus  contrasting  with  the 
same  symptom  when  due  to  embolism  or  hemorrhage.  In  children  speech 
and  writing  are  usually  lost  together,  although  these  processes  are  doubtless 
distinct  and  become  more  independent  as  age  advances. 

The  following  cases  are  cited  as  examples  : 

Case  I,  (C.  K.  Mills :  Journal  of  Mental  and  Nervous  Diseases,  December,  1887, 
xiv.  707.) — After  a  blow  on  the  head,  the  boy,  aged  sixteen,  had  occasional  convulsions 
for  a  year.  He  then  began  to  suffer  from  headache,  noises  in  his  head,  vomiting,  and  ob- 
stinate constipation,  and  his  pulse  was  found  to  be  slow.  Then,  quite  suddenly,  staggering; 
gait,  vertigo,  diplopia,  and  severe  pain  in  the  head,  with  vomiting,  developed.  During 
the  following  week  parsesthesise  of  the  limbs,  with  stiffness,  began,  and  he  lost  power  to. 
some  extent  in  the  left  arm.  His  convulsions  became  more  frequent,  and  during  his  fits 
he  was  drawn  to  the  left  side.  He  was  ravenously  hungry.  Before  his  death,  which 
occurred  from  exhaustion  about  one  year  after  the  onset  of  the  convulsions,  ptosis  of  the' 
right  eye  and  partial  facial  paralysis  of  the  left  side  were  present.  Autopsy  showed  the- 
presence  of  a  reddish-gray  tumor  confined  to  the  posterior  portion  of  the  right  second  frontal 
convolution,  measuring  about  two  and  a  half  inches  in  all  directions,  involving  the  cortex 
and  subjacent  white  matter. 

In  such  a  case  the  general  symptoms  clearly  indicated  a  cerebral  tumor, 
but  no  diagnosis  of  its  location  could  have  been  made  with  certainty.  The 
symptoms  of  paralysis  in  the  left  arm,  coming  on  late,  indicated  a  second- 
ary involvement  of  the  motor  area.  The  symptoms  of  cranial  nerve- 
disturbance  showed  a  displacement  of  the  entire  brain-axis. 

Case  II.  (Archer:  Dublin  Medical  Journal,  1878,  ii.)— A  female,  eleven  years  old,  who 
had  chronic  hip-joint-disease,  suffered  for  some  months  before  her  death  from  headache  and' 
general  epileptic  convulsions  without  local'  spasms  or  paralysis.  She  gradually  became 
more  and  more  stupid,  and  finally  died  of  exhaustion.  At  the  autopsy  a  tubercular  tumor 
was  found  in  the  first  and  second  frontal  convolutions  on  the  left  side. 

Occasionally  all  symptoms  of  brain-tumor  are  absent  until  a  few  hours 
before  death,  as  in  cases  of  Schweinitz  *  and  of  Janeway.f  and  in  some 
patients  the  discovery  of  a  tumor  at  the  autopsy  is  a  surprise,  as  in  a\ 
case  of  Steiner.  J 

2.  Tumors  involving  the  anterior  and  posterior  central  convolutions  or  the 
paracentral  lobule,  which  border  the  fissure  of  Rolando,  produce,  as  direct 
local  symptoms,  spasm  and  paralysis  in  the  limbs  of  the  opposite  side.23'  M 
The  location  of  these  motor  symptoms  varies  with  the  site  of  the  tumor  in 
the  motor  area.25,  z6    Tumors  usually  produce  irritation  of  the  cortex  before 

*  Medical  News,  vol.  Ii.  No.  9. 

t  Transactions  of  the  New  York  Academy  of  Medicine,  iii.  187. 

%  Prager  Vierteljahrschrift,  Bd.  lxxviii. 
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they  cause  its  destruction  :  hence  a  patient  may  have  attacks  of  local  spasms 
(Jacksonian  epilepsy)  for  some  time  before  permanent  paralysis  develops.27 
If  the  paralysis  develops  first,  it  is  probable  that  the  tumor  lies  in  the 
centrum  semiovale  under  the  motor  area  and  has  affected  the  motor  tract, 
and  has  invaded  the  cortex  subsequently,  such  invasion  being  indicated  by 
the  onset  of  the  convulsions.23  Local  spasms  are  usually  preceded  or  accom- 
panied by  numbness  or  slight  anaesthesia  of  the  part  affected,28, 29  and  are 
followed  by  a  condition  of  weakness.  If  this  weakness  is  only  temporary, 
the  cortical  motor  area  is  not  destroyed ;  but  if  it  is  permanent,  it  is  an 
important  indication  that  a  serious  lesion  as  well  as  a  source  of  irritation  is 
present.  Slight  ansesthesia  and  ataxia  may  accompany  permanent  paresis 
from  cortical  disease,  but  are  not  invariably  found.  They  are  much  more 
common  with  tumors  of  the  posterior  central  convolution  which  invade  the 
parietal  convolutions  than  with  tumors  affecting  the  anterior  central  convo- 
lution alone,28,  M  yet  the  motor  area  and  the  sensory  area  for  tactile  sense 
probably  coincide.  Since  local  spasms  and  local  paralysis  are  important 
indications  of  the  exact  situation  of  a  tumor  and  may  be  used  as  guides 
to  an  operation  for  its  removal,  a  careful  consideration  of  their  distribution 
and  manner  of  extension  is  warranted. 

The  motor  area  of  the  brain  is  indicated  by  the  shading  in  the  diagram 
on  the  opposite  page,  and  may  be  roughly  divided  into  thirds  as  there  shown. 
The  lower  third  contains  the  centres  which  control  the  face ;  the  middle 
third  contains  the  centres  which  control  the  arm ;  the  upper  third  contains 
the  centres  which  control  the  leg.  Horsley  and  Schaefer  have  located  cer- 
tain special  movements  in  various  sections  of  each  area.30  In  the  face  area, 
irritation  of  the  anterior  third  causes  movements  in  the  vocal  cord,  together 
with  associated  movements  of  other  parts  of  the  throat ;  irritation  in  the 
middle  third  produces  movements  of  the  upper  part  of  the  face  and  angle 
of  the  mouth  ;  irritation  of  the  lower  and  posterior  third  causes  movements 
of  the  lower  jaw  and  lip  and  of  the  tongue.  Each  of  these  areas  blends 
with  the  others,  there  being  no  sharp  line  of  denwcation  between  them. 
A  very  slight  irritation  in  one  area  causes  a  spasm  limited  to  the  move- 
ments which  it  controls ;  a  stronger  irritation  will  cause  movements  in  the 
muscles  controlled  by  the  other  adjacent  areas,  due  possibly  to  extension  of 
the  irritation  to  them,  and  possibly  to  a  simultaneous  representation  of  all 
the  movements  in  less  degree  in  one  area.  Similar  distinctions  in  the  effect 
of  irritation  are  observed  in  the  middle  third  of  the  motor  area,  different 
sections  of  this  area  governing  different  segments  of  the  upper  extremity. 
The  shoulder  is  controlled  in  the  upper  and  anterior  part  of  this  area,  the 
elbow  next  behind  and  below,  the  wrist  next  below  and  posteriorly,  the 
fingers  next  below  and  posteriorly,  the  thumb  lowest  and  farthest  back. 
The  representation  for  the  fingers  and  thumb  is  wider  than  that  for  the 
elbow  and  wrist,  as  the  latter  are  rarely  moved  alone. 

The  upper  third  of  the  central  area,  including  not  only  the  paracentral 
lobule  with  its  cortical  portion  on  the  median  surface  of  the  brain,  but  also 
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parts  of  the  cortex  in  front  and  behind  it  (as  indicated  in  the  diagram), 
governs  the  movements  of  the  leg.     The  anterior  division  of  this  area,  iu- 


Fig.  1. 


Cortical  Sensory-Motor  Areas  and  Visual  Areas.  A,  convex  surface  of  left  hemisphere  of  the 
brain ;  B,  median  surface  of  right  hemisphere  of  the  brain.  (Ecker.)— F\,  Ft,  P3,  frontal  convolutions ; 
A,  B,  anterior  and  posterior  central  convolutions;  Pi,  P2,  superior  and  inferior  parietal  lobules;  PJ, 
angular  gyrus ;  Ou  02,  Oa.  occipital  convolutions ;  04.  cuneus ;  1\,  T2,  T„,  Tt,  temporal  convolutions ;  Gf, 
gyrus  fornicatus ;  17,  uncinate  gyrus ;  CC,  corpus  callosum ;  S,  fissure  of  Sylvius ;  c,  fissure  of  Rolando ; 
cm,  calloso-mnrginal  fissure ;  po,  parietooccipital  sulcus.  lines  drawn  parallel  to  I  indicate  the  motor 
area  of  the  brain,  and  the  difference  in  shading  shows  the  division  of  this  area  into  lower,  middle,  and 
upper  thirds  on  the  convexity,  and  the  extent  of  motor  area  on  the  median  surface.  Lines  drawn 
parallel  to  J.T indicate  the  visual  area  of  the  brain  on  the  convexity  and  median  surface. 

eluding  the  posterior  part  of  the  superior  frontal  convolution,  presides  over 
combined  movements  of  the  arm  and  leg,  such  as  are  made  in  climbing  or 
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swimming  The  posterior  part  governs  movements  of  the  toes,  and  between 
these  extremes  the  centres  for  the  hip-,  knee-,  and  ankle-movements  are 
arranged,  in  the  order  named,  from  before  backward.  On  the  median  sur- 
face of  the  hemisphere  in  the  paracentral  lobule  and  adjacent  parts  the 
muscles  of  the  trunk  are  represented. 

The  motor  centres  for  the  motion  of  the  head  and  eyes  are  placed  by 
English  physiologists31  and  by  Munk32  in  the  two  upper  frontal  convolu- 
tions, just  at  their  junction  witli  the  motor  area,  and  by  Landouzy  and 
Wernicke33  in  the  inferior  parietal  lobule,  just  at  its  juncture  with  the 
motor  area.  Pathological  cases  in  man  support  the  latter  position  more 
fully  than  the  former. 

When  any  irritation  is  sufficient  to  radiate  from  one  area  to  another,  it 
involves  the  areas  in  the  order  in  which  they  lie.  This  is  readily  under- 
stood if  we  consider  an  irritation  of  the  cortex  as  a  nervous  discharge 
which  spreads,  like  the  ripple  on  a  pool,  from  the  point  disturbed  outward 
in  widening  circles.  If  the  point  of  irritation  is  in  the  lower  third  of  the 
motor  area,  causing  facial  spasm,  it  will  extend  to  the  middle  area,  causing 
spasm  of  the  arm,  before  it  reaches  the  upper  third  and  produces  spasm  of 
the  leg.  Spasms  of  the  leg  radiate  to  the  trunk  and  arm  before  reaching 
the  face.  Spasm  of  the  arm  extends  to  the  face  and  leg  together.  The 
same  is  true  of  the  extension  of  paralysis  from  cortical  destruction.  And 
the  order  of  extension  of  the  paralysis  is  of  especial  importance  as  indicating 
the  direction  of  growth  of  a  tumor. 

Irritation  of  the  cortex  by  tumors  is  quite  comparable  in  its  effect  with 
irritation  produced  by  electricity  in  physiological  experiments.  In  both, 
the  manner  of  extension  of  the  irritation  from  a  certain  area  to  other  areas 
is  the  same.21  It  is  therefore  of  very  great  importance  to  determine  in  a 
case  of  local  spasm  or  paralysis  the  manner  of  onset  and  the  order  of  exten- 
sion of  the  symptoms.  From  these  facts  the  exact  point  of  irritation  of 
the  cortex  can  be  deduced,  and  that  point  may  then  be  taken  as  a  guide  to 
operation.  Thus,  for  example,  a  spasm  beginning  in  the  thumb,  extending 
to  the  fingers,  wrist,  elbow,  and  shoulder,  and  possibly  to  the  face  or  to  the 
leg,  indicates  an  irritation  whose  point  of  origin  was  in  the  posterior  part 
of  the  middle  third  of  the  motor  area,  in  the  posterior  central  convolution.24 
From  this  point  of  origin  the  irritation  may  be  thought  to  have  spread,  thus 
invading  the  adjacent  areas  in  a  definite  order,  which  order  is  indicated  by 
the  successive  implication  of  various  sets  of  muscles  in  the  spasm. 

The  subjective  sensations  of  the  patient  are  also  of  value  in  determining 
the  point  of  origin  of  the  spasm,  as  tingling  and  numbness  are  felt  first  in 
the  part  in  which  the  spasm  begins, — i.e.,  in  the  case  supposed,  in  the  thumb 
and  fingers.  This  sensation  has  been  termed  by  Seguin  the  "  signal  symp- 
tom" of  a  Jacksonian  spasm.  And  subsequently  to  such  a  spasm  anaesthesia 
and  weakness  will  remain  in  the  thumb  and  fingers  longer  than  in  the  rest 
of  the  arm.  In  such  a  case  an  operation  would  be  directed  to  the  removal 
of  a  tumor  from  the  middle  third  of  the  posterior  central  convolution,  and 
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that  point  would  be  made  the  centre  of  the  trephined  opening  of  the  skull, 
as  in  a  case  successfully  operated  upon  by  Keen.24  Hence  in  determining 
the  location  of  a  tumor  in  the  motor  area  three  things  are  to  be  observed : 
first,  the  starting-point  of  the  sensory  and  motor  symptoms  in  case  of 
spasm  or  paralysis ;  secondly,  the  order  of  extension  of  the  spasm  or  paralysis 
from  the  starting-point  to  other  parts;  thirdly,  the  point  of  greatest  intensity 
of  the  post-spasmodic  paresis  and  anaesthesia.  These  three  sets  of  symp- 
toms together  will  indicate  the  part  of  the  motor  area  primarily  affected, 
and  the  tumor  will  be  found  there. 

Since  the  motor  areas  of  the  different  limbs  are  separated  from  one 
another,  it  is  not  surprising  that  it  is  the  rule  to  find  in  cases  of  tumor  that 
paralysis  is  for  a  time  at  the  outset  limited  to  one  limb.  Monoplegia  there- 
fore, rather  than  hemiplegia,  is  to  be  expected  in  tumors  of  the  cortex. 
When,  however,  the  tumor  begins  deep  in  the  centrum  ovale,  or  lies  in  the 
basal  ganglia  or  cms  or  pons  or  medulla,  through  all  of  which  parts  the 
motor  tract  containing  fibres  from  the  separate  motor  areas  passes,  it  will 
involve  this  tract,  and  thus  cause  hemiplegia  instead  of  monoplegia. 

Whatever  the  form  of  the  paralysis  at  the  outset,  the  gradual  extension 
of  the  tumor  in  the  motor  area  results  finally  in  hemiplegia ;  for  in  its 
lateral  growth  it  either  invades  all  the  motor  areas  of  the  cortex,  or  in  its 
downward  growth  it  eventually  involves  the  motor  tract  within  the  centrum 
ovale  or  in  the  internal  capsule. 

In  all  cases  of  cerebral  paralysis  there  is  an  increase  of  the  deep  reflexes 
in  the  paralyzed  part ;  there  is  no  atrophy,  or  only  slight  atrophy  from  dis- 
use, which  is  uniform  in  all  the  muscles  of  the  limb ;  and  there  is  no  change 
in  the  electric  reactions.  There  should  therefore  be  no  difficulty  in  differ- 
entiating a  cerebral  paralysis,  even  of  the  monoplegic  type,  from  a  spinal  or 
nerve-trunk  paralysis,  even  in  infancy.  Nor  can  the  slight  ataxia  and  im- 
paired tactile  sense  which  may  accompany  cortical  paralysis  mislead ;  for 
the  anaesthesia  is  never  limited  in  its  distribution  to  the  area  of  skin  sup- 
plied by  a  single  nerve  or  by  a  single  spinal  segment,  but  is  usually  uniform 
over  the  entire  limb,  or  else  segmental, — i.e.,  it  involves  the  digits,  or  the 
entire  hand,  or  the  entire  forearm  and  hand,  or  the  entire  arm,  forearm,  and 
hand,  and  has  not  the  distribution  characteristic  of  spinal  lesion.34  Horsley 
has  suggested  that  tactile  sense,  muscular  sense,  and  motion  must  necessarily 
be  represented  together  in  the  same  cortical  area,  since  all  fine  movements 
depend  for  their  proper  adaptation  and  co-ordination  on  these  sensations : 
and  he  holds  that  the  various  layers  of  cells  found  in  the  cortex  subserve 
various  functions.35  Recent  pathological  evidence  lends  much  support  to 
this  view.  Hence  ataxia  and  anaesthesia  should  be  looked  for  in  cases  of 
cortical  paralysis. 

The  following  cases  are  cited  in  illustration  of  tumors  of  the  central  area : 

Cfa.se  III.  (Janeway  :  Transactions  of  the  New  York  Academy  of  Medicine,  iii.  184.) 
— Male,  aged  thirteen,  began  to  suffer,  two  weeks  after  a  fall,  from  headache,  weakness 
in  the  left  arm  and  leg,  and  internal  strabismus  of  the  left  eye.      Soon  after  vomiting 
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beo-an,  and  twitching  of  the  muscles  of  the  left  shoulder,  arm,  and  hand  commenced.  Dim- 
ness  of  vision,  due  to  optic  neuritis,  developed  in  the  fourth  month,  and  six  weeks  later  he 
was  totally  blind.  Being  examined  at  that  time  by  Dr.  Janeway,  it  was  found  that  smell 
was  impaired  in  the  right  nostril,  hearing  reduced  one-half  in  the  left  ear,  motions  of  the 
left  arm  and  leg  were  slow,  stiff,  uncertain,  and  weak  ;  sensibility  was  intact,  but  he  suffered 
from  pain  in  the  left  leg ;  the  face  was  not  affected.  During  the  next  eight  months  all 
these  symptoms  increased  in  severity,  but  no  new  ones  were  added.     He  then  died. 

Autopsy. Membranes  normal ;  convolutions  flattened.  A  portion  of  the  tumor  ap- 
peared in  the  right  posterior  central  convolution  near  the  longitudinal  fissure,  while  the 
middle  half  of  the  convolution  was  cyst-like  from  softening.  On  section,  the  tumor  was 
found  to  affect  the  anterior  and  posterior  central  convolutions  in  their  upper  two-thirds,  and 
to  comprise  and  partly  destroy  the  first  frontal  convolution,  paracentral  lobule,  gyrus  forni- 
catus,  and  superior  parietal  lobule.  It  was  a  firm  gray  tumor,  lobular,  of  the  size  of  an 
orange.     It  was  a  glioma. 

Case  IV.  (Osier:  American  Journal  of  the  Medical  Sciences,  1885,  i.  81.) — A  female, 
aged  fifteen,  had  an  injury  to  the  head  when  an  infant,  and  seemed  to  suffer  much  after  it 
for  some  weeks.  Five  months  later  spasms  of  a  tonic  character  began  in  the  left  hand,  and 
in  the  course  of  three  months  had  extended  to  the  leg,  and  then  became  unilateral  and  finally 
general,  the  mouth  being  generally  fixed  open  during  the  spasms,  which  occurred  as  often  as 
eight  or  ten  in  an  hour.  There  was  never  loss  of  consciousness.  These  lasted  two  months, 
and  then  all  symptoms  ceased  for  a  year,  during  which  she  was  well.  The  spasms  recurred 
one  year  later,  lasted  seven  months,  and  again  disappeared.  Six  years  after  this  a  gradually- 
increasing  weakness  of  the  left  leg,  with  turning  inward  of  the  foot,  developed,  and  the 
spasms  began  again,  each  spasm  lasting  half  a  minute  or  a  minute,  during  which  she  would 
laugh  and  talk.  They  varied  in  frequency  from  that  time  until  her  death.  She  was  a. 
well-nourished,  intelligent  child.  The  only  permanent  symptoms  were  a  slight  wasting  of 
the  limbs  of  the  left  side  and  a  turning  of  the  left  foot  inward  at  a  right  angle  to  the  leg. 
The  left  arm,  though  feeble,  was  not  stiff  and  useless,  as  was  the  leg.  Autopsy  showed  a 
glioma  in  the  upper  third  of  the  anterior  central  convolution  on  the  right  side,-in  the  white 
matter  just  under  the  cortex,  measuring  about  one-half  inch  in  all  directions. 

Cfa-se  V.  (Saundby  :  Transactions  of  the  London  Pathological  Society,  1886,  p.  39). — 
A  boy,  six  years  old,  suffered  for  some  weeks  from  general  convulsions,  mental  dulness,  and 
symptoms  of  nephritis.  Then  spasms  of  the  right  side  without  loss  of  consciousness  began, 
and  continued  at  intervals  for  five  days,  and  were  followed  by  partial  paralysis  of  the  right 
arm,  with  some  jerky  movements.  The  paralysis  increased  and  extended  to  the  right  face 
and  to  the  right  leg.  The  boy  died  four  weeks  later.  The  autopsy  showed  a  tubercular 
tumor  on  the  surface  of  the  left  cerebral  hemisphere  in  the  motor  area  at  the  juncture  of  the 
middle  and  upper  thirds. 

Remarlcs. — Iu  all  of  these  cases  the  diagnosis  of  the  existence  of  a  tumor 
was  possible,  and  also  a  diagnosis  of  its  location  in  the  motor  area.  With 
our  present  knowledge  of  the  possibility  of  extirpating  such  tumors,  ail 
operation  in  a  similar  case  would  be  indicated. 

Cases  of  a  similar  character  have  been  reported  by  Seeligmuller,*  Soder- 
mark,t  Gliky,J  Duchek,§  and  Conner.|| 

3.  Tumors  in  the  parietal  lobe  of  the  brain  may  produce  no  local  symp- 
toms, but  usually  cause  disturbances  of  muscular  sense,  of  tactile  sense,  and 
of  the  senses  of  temperature  and  pain.28    The  localization  of  these  sensations 


*  Jahrbuch  f.  Kinderheilkunde,  xiii.  322.  ■(■  Ibid.,  xxiii.  462. 

t  Deutsches  Archiv  fur  Klinische  Medicin,  xvi.  463. 

I  Wiener  Medicinische  Jahrbuch,  xxi.  1,  110. 

||  American  Journal  of  the  Medical  Sciences,  1884,  ii.  119,  Case  LXV. 
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in  the  cortex  is  still  under  dispute,  but  recent  observations  w  seem  to  show 
that  they  are  perceived  in  the  central  convolutions  and  parietal  lobe,  since 
injury  there  causes  paresthesia  and  partial  anaesthesia  in  the  limbs  and 
face  of  the  opposite  side.  This  is  not  invariable,  however,  and  a  number 
of  cases  of  lesion  of  this  area  have  not  been  diagnosticated.  The  indirect 
local  symptoms  of  irritation  radiating  to  the  central  area  and  producing 
spasms,  or  of  destruction  invading  the  central  area  and  causing  paralysis, 
are  all  the  more  important.  Destruction  of  the  white  tracts  in  the  centrum 
semiovale  under  the  parietal  cortex  may  produce  hemianopsia  by  invading 
the  visual  tract,  and  hence  this  too  is  an  important  indirect  local  symptom 
of  tumor,  especially  if  it  is  of  slow  onset.  When  a  tumor  exists  in  the 
inferior  parietal  lobule  of  the  left  hemisphere,  it  gives  rise  to  disturbances 
of  speech  of  a  peculiar  kind,  called  word-blindness.  This  is  especially  found 
in  lesions  of  the  angular  gyrus  and  supra-marginal  convolution  and  of  the 
cortex  between  them.  It  consists  in  an  inability  to  recognize  written  and 
printed  words  formerly  understood.  The  patient  thus  loses  his  power  to 
read  and  to  write  spontaneously,  though  he  may  be  able  to  write  at  dicta- 
tion or  to  copy.  This  symptom  is  often  associated  with  word-deafness,  but 
only  when  the  first  temporal  convolution  is  invaded  by  disease.  It  is  as 
yet  impossible  to  say  whether  word-blindness  is  due  to  the  destruction  of 
the  parietal  cortex,  or  of  association  tracts  between  the  occipital  and  tem- 
poral cortex  which  pass  through  the  inferior  parietal  lobule.  Word-blind- 
ness, however,  must  be  considered  a  valuable  sign  of  tumor  or  other  lesion 
in  this  area.  Like  motor  aphasia,  it  will  be  of  gradual  onset  and  incomplete 
in  cases  of  tumor.  Motor  or  ataxic  aphasia,  in  which  the  patient,  though 
able  to  understand  what  is  said  and  to  read  what  is  seen,  is  unable  to  talk 
or  to  write,  is  due  to  a  lesion  in  the  posterior  part  of  the  third  frontal 
convolution, — i.e.,  in  Broca's  centre. 

The  figure  on  the  following  page  shows  the  areas  of  the  cortex  concerned 
in  the  use  of  language. 

The  conjugate  voluntary  motions  of  the  eyes  are  thought  by  Wernicke33 
to  be  controlled  by  centres  in  the  inferior  parietal  lobule,  and  hence,  should 
they  be  found  to  be  impaired,  a  suspicion  of  disease  in  this  region  might  be 
aroused.  The  impulses  from  the  right  inferior  parietal  lobule  turn  the  eyes 
to  the  left.  Thomson  has  reported 36  a  case  of  depressed  fracture  of  the  left 
parietal  bone  just  beneath  the  boss  in  a  boy  of  fourteen,  in  which  the  only 
local  symptom  was  conjugate  deviation  of  the  eyes  to  the  right,  which  was 
entirely  relieved  by  elevation  of  the  bone  by  trephining. 

4.  Tumors  of  the  occipital  lobe,  including  the  convolutions  of  the  con- 
vexity and  the  cortex  of  the  cuneus,  produce  bilateral  homonymous  hemi- 
anopsia on  the  side  opposite  the  lesion ;  that  is,  a  lesion  in  the  right  occipital 
lobe  produces  blindness  in  the  left  half  of  both  eyes,  the  patient  seeing 
nothing  which  lies  to  the  left  of  a  vertical  line  directly  in  front  of  him.37' 33 
Central  vision  is  usually  preserved.  If  the  tumor  lies  in  the  left  hemisphere, 
there  may  develop,  in  addition  to  the  hemianopsia,  a  condition  known  as 
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psychical  blindness,  in  which  a  patient  no  longer  recognizes  faces  or  objects 
formerly  familiar  to  him,  and  this  is  usually  associated  with  word-blind- 
ness.   In  left-handed  persons  this  may  result  from  lesions  in  the  right  hemi- 

Fig.  2. 


Coktical  Speech  Areas.  The  convex  surface  of  the  left  hemisphere.  (Ecker.)— The  speech  areas 
of  the  brain.  Lines  parallel  to  I  show  the  motor  area  of  articulate  language,  lesion  of  which  produces 
motor  (ataxic)  aphasia.  Lines  parallel  to  II  show  the  sensory  area  of  articulate  language,  lesion  of 
which  produces  sensory  aphasia  (word-deafness).  Lines  parallel  to  III  show  the  sensory  area  of  writ- 
ten language,  lesion  of  which  produces  word-blindness  (alexia).  The  last  two  areas  overlap :  conse- 
quently word-deafness  and  word-blindness  often  occur  together. 


sphere.  While  destruction  of  one  occipital  lobe  always  causes  hemianopsia, 
its  irritation  is  only  occasionally  followed  by  hallucinations  of  light  or  of 
sight.  If  these  are  frequent  and  are  the  invariable  precursors  of  unilateral 
spasms  or  of  general  convulsions  and  are  followed  by  temporary  blindness, 
there  is  sufficient  evidence  of  irritation  of  the  occipital  cortex,  with  nervous 
"  discharges"  from  it  similar  in  kind  to  those  occurring  in  the  motor  area. 
Hemianopsia  coming  on  gradually,  after  such  attacks  have  occurred  at  inter- 
vals, and  associated  with  general  symptoms  of  cerebral  tumor,  would  warrant 
a  diagnosis  of  tumor  of  the  occipital  lobe,  as  in  a  case  of  Seguin.38  A  large 
tumor  of  the  occipital  lobe  may  produce  pressure  upon  the  tracts  from  the 
parietal  and  central  areas  to  the  internal  capsule,  and  thus  cause  indirectly 
hemiansesthesia  and  hemiplegia.  These  would,  however,  be  slight  in  degree, 
and  appear  late  in  the  course  of  the  disease.  Such  a  large  tumor  may  also 
depress  the  tentorium  cerebelli,  and  give  rise  in  an  indirect  manner  to 
hydrocephalus  and  to  cerebellar  ataxia  with  vertigo. 
The  following  case  illustrates  this  condition  : 
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Case  VI.  (Huguenin,  cited  by  Seguin  :  Journal  of  Mental  and  Nervous  Diseases,  1886, 
p.  23.) — A  female,  aged  eight  years,  suffered  from  headache,  vomiting,  vertigo,  insomnia,  and 
general  convulsions  for  some  time,  and  then,  on  examination,  was  found  to  have  double 
optic  neuritis  and  left  homonymous  hemianopsia.  She  went  into  a  state  of  dementia  and 
died. 

Autopsy  showed  a  tubercular  tumor  in  the  cuneus  near  the  apex  of  the  right  occipital 
lobe. 

5.  Tumors  in  the  temporo-sphenoidal  lobe  may  be  latent.  Although  physi- 
ologists assign  the  sense  of  hearing  to  the  first  and  second  temporal  convo- 
lutions, and  the  sense  of  smell  and  taste  to  the  uncinate  convolution  and 
hippocampus,31  there  are  on  record  but  few  cases  of  tumor  of  these  parts 
in  man  which  confirm  these  localizations  of  function.  Tumors  of  the  left 
first  and  second  temporal  convolutions  in  right-handed  persons  cause  the 
form  of  sensory  aphasia  known  as  word-deafness.25  The  patient  is  unable 
to  recall  the  names  of  objects  or  persons,  and  cannot  understand  what  is 
said  to  him,  though  his  power  of  speech  may  be  unimpaired.  Such  patients 
usually  talk  jargon  or  misplace  words,  and  frequently  are  unable  to  read. 
The  situation  of  the  lesion  is  indicated  in  Fig.  2  by  the  lines  parallel  to  77. 
Whether  irritation  of  this  lobe  may  produce  sensory  hallucinations  in  the 
course  of  tumors  remains  to  be  discovered,  though  in  two  cases  a  tumor  at 
the  apex  of  the  temporal  lobe  has  produced  epileptic  seizures  preceded  by 
an  aura  of  smell.39,  n 

The  following  case  illustrates  the  difficulties  of  diagnosis  of  tumors  in 
this  area : 

Case  VII.  (Mills:  Journal  of  Nervous  and  Mental  Diseases,  1887,  p.  716.)— A  girl, 
twelve  years  old,  had  a  fall  in  September,  1886,  after  which  she  suffered  continuously  from 
headache,  which  became  very  intense  in  the  course  of  six  months.  In  April,  1887,  she 
had  tenderness  over  the  right  temporo-frontal  region  and  located  her  headache  there.  She 
was  found  to  have  choked  disks,  dilated  pupils,  the  right  being  larger  than  the  left,  and  it 
was  difficult  to  fix  her  attention.  At  this  time  she  was  suddenly  seized  with  paralysis  of 
the  left  arm  and  paresis  of  the  left  leg ;  her  speech  became  indistinct,  articulation  being 
imperfect ;  and  there  was  also  slight  paresis  of  the  right  side  of  the  face.  There  was  no 
spasm  or  anaesthesia.  The  question  of  operation  was  considered,  but  the  local  symptoms 
were  not  such  as  to  point  to  the  location  of  the  disease.     The  patient  died  in  May. 

Autopsy  showed  a  glioma  of  the  right  temporal  lobe,  three  inches  antero-posteriorly 
and  an  inch  and  a  half  in  other  directions,  within  which  a  hemorrhage  had  occurred. 

6.  Turnoi's  lying  within  the  Sylvian  fissure  and  affecting  the  island  of 
Reil  produce  numerous  indirect  local  symptoms, — first,  by  affecting  the 
circulation  of  the  central  area  through  pressure  on  the  vessels  which  pass 
over  the  island,  and,  secondly,  by  pressure  upon  the  tracts  which  pass 
beneath  the  island.  Extensive  paralysis  may  be  due  to  the  first,  and  par- 
aphasia to  the  second.  Paraphasia  consists  of  inability  to  use  language 
properly  owing  to  a  misplacement  of  words,  and  results  in  the  patient's 
talking  jargon.  More  extensive  pressure  upon  the  island  of  Eeil  may 
cause  hemiplegia,  by  being  transmitted  to  the  lenticular  nucleus  and  internal 
capsule.21 
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It  is  evident  that  tumors  of  the  cortex  produce  a  large  number  of  local 
symptoms,  and  that  these  symptoms  vary  very  much,  in  accordance  with 
the  area  in  which  the  tumor  lies.  It  is  quite  easy  to  locate  tumors  in  the 
central  area  and  occipital  lobe.  It  is  very  difficult  to  locate  them  elsewhere, 
unless  they  lie  in  the  left  hemisphere,  when  the  form  of  aphasia  present 
mav  determine  the  site  of  the  new  growth.  Careful  examination  must  be 
made  in  any  case  as  to  the  condition  of  all  the  functions  of  the  various 
areas,  and  too  great  caution  cannot  be  exerted  in  determining  the  situation 
of  the  tumor  or  in  recommending  operative  interference.  And  it  must  not 
be  forgotten  that  tumors  of  the  cortex  are  not  yet  to  be  differentiated  with 
certainty  from  tumors  of  the  white  matter  just  beneath  the  cortex. 

ADDITIONAL  CASES  OP  CORTICAL   AND  SUBCORTICAL   TUMOR. 


Reporter. 

Where  Reported. 

Sex. 

Age. 

Location. 

Tumor. 

Schweinitz    . 

Medical  News,  li.  233. 

M. 

8 

Frontal. 

Tubercle. 

Birdsall  .   .   . 

N.  Y.  Med.  Journ.,  xlv.  469. 

M. 

42 

Occipital. 

Sarcoma. 

Soltraann  .   . 

Jahrb.  f.  Kinderh.,  xx.  141. 

F. 

iA 

Occipital. 

Cysticercus. 

H.  Schmidt  . 

Jahrb.  f.  Kinderh.,  xxii.  353. 

F. 

14 

Parietal. 

Angio-surcoma. 

Charon  .   .   . 

Jour,  de  Med.  de  Brux.,  Janu- 
ary, 1886. 

F. 

7 

Frontal. 

Sarcoma. 

Quincke     .   . 

Deut.   Arch.  f.   Klin.   Med., 
xlii.,  No.  5. 

M. 

14 

Central. 

Glioma. 

II.  Tumors  of  the  basal  ganglia  are  not  infrequent,  and  may  be  of 
any  variety  or  size.  They  usually  cause  very  marked  symptoms,  which 
are  never  direct  local  symptoms,  since  little  is  known  of  the  function  of 
the  basal  ganglia,  but  are  indirect  symptoms  due  to  invasion  of  the  internal 
capsule.  It  will  be  remembered  that  many  of  the  fibres  of  the  corona 
radiata  from  the  cortex  pass  out  of  the  base  of  the  brain  in  the  crus  cerebri, 
which  they  reach  by  traversing  the  iuternal  capsule.  This  capsule  contains 
all  the  important  tracts  connecting  the  cortex  with  the  body,  and  these  tracts 
lie  in  the  following  order  from  before  backward. 

(1)  A  tract  from  the  frontal  lobe  to  the  inner  third  of  the  crus  cerebri, 
thence  to  the  basal  gray  matter  of  the  pons,  thence  to  the  cerebellum  by 
way  of  its  middle  peduncle. 

(2)  The  speech  tract,  from  the  third  frontal  convolution  to  the  medulla. 

(3)  The  motor  tract,  from  the  central  convolutions  to  the  middle  third 
of  the  crus,  thence  to  the  pons  (facial-nerve  nucleus)  and  to  the  spinal  cord 
(lateral  columns)  by  way  of  the  anterior  pyramid  and  lower  decussation  of 
the  medulla. 

(4)  The  musoular-sense  tract,  from  the  parietal  convolutions  to  the  lem- 
niscus in  the  tegmentum  of  the  crus,  thence  to  the  spinal  cord  (posterior 
columns)  by  way  of  the  upper  decussation  of  the  medulla. 

(5)  The  tactile-sense  tract,  from  the  parietal  (?)  lobe  to  the  formatio 
reticularis  of  the  tegmentum,  thence  to  the  spinal  cord  (posterior  columns). 

(6)  The  visual  tract,  from  the  occipital  lobe  to  the  pulvinar  or  posterior 
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part  of  the  optic  thalamus,  thence  by  the  optic  tract  to  the  optic  chiasm  and 
optic  nerves. 

(7)  The  auditory  tract,  from  the  temporal  lobe  to  the  corpus  genicula- 
tum  internum,  thence  by  way  of  the  lemniscus  to  the  auditory  nuclei  of  the 
pons. 

Pig.  3. 


Cerebellar  IfS&P: 
Peduncles  ^  Mlaclle^ 


Lateral  View  op  the  Brain  (diagrammatic),  to  show  the  tracts  passing  from  the  cortex  through  the 
internal  capsule  into  the  crus  and  pons  Varolii.  The  numbers  correspond  to  the  tracts  as  numbered  in 
the  text.  These  tracts  pass  through  the  basal  ganglia,  and  issue  from  the  internal  capsule  beneath  the 
optic  tract  upon  the  base  of  the  brain,  some  entering  the  crus,  others  the  tegmentum  (T).  CS,  corpus 
striatum;  OT,  optic  thalamus;  CQA  and  CQP,  corpus  quadrigeminum  anterior  and  posterior;  C&Eand 
CBI,  corpus  geniculatum  externum  and  internum ;  L,  lateral  lemniscus ;  III  to  XII,  cranial  nerves ;  CM, 
corpus  mammillare ;  MO,  medulla  oblongata ;  Py,  pyramidal  tract.  Dotted  lines  in  T  (tegmentum)  in- 
dicate position  of  sensory  tract.  The  motor  tract,  after  occupying  the  middle  third  of  the  crus,  issues 
from  the  pons  in  the  pyramid  of  the  medulla. 


(8)  The  fibres  connecting  the  various  areas  of  the  cortex  with  the  optic 
thalamus,  which  are  interspersed  among  these  tracts. 

(9)  A  tract  from  the  occipital  .and  temporal  lobes  to  the  outer  third  of 
the  crus  cerebri,  thence  to  the  basal  gray  matter  of  the  pons,  thence  to  the 
cerebellum. 

These  tracts  in  their  passage  through  the  internal  capsule  are  very  liable 
to  be  compressed  by  tumors  of  the  basal  ganglia,  aud  their  function  is  then 
impaired.  If  the  tumor  involves  the  anterior  part  of  the  capsule  only,  no 
recognizable  symptoms  are  j>roduced.     If  it  invades  the  middle  portion, 
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defective  articulation,  hemiplegia,  or  hemiataxia  may  be  produced.  If  it 
involves  the  posterior  portion  of  the  capsule,  hemiansesthesia,  hemianopsia, 
and  possibly  slight  deafness  are  caused." 

The  order  in  which  these  symptoms  appear  will  often  give  a  clue  to  the 
direction  in  which  the  tumor  is  growing,  whether  from  before  backward  or 
vice  versa.  From  the  symptoms  it  is  impossible  to  determine  whether  the 
tumor  presses  upon  the  inner  or  the  outer  side  of  the  capsule.  But,  as  a 
matter  of  fact,  tumors  of  the  optic  thalami  and  tumors  growing  in  the 
lateral  ventricle  are  much  more  frequently  found  than  tumors  of  the  len- 
ticular nucleus.  The  distention  of  the  lateral  ventricles  by  fluid  may 
produce  outward  pressure  sufficient  to  impair  the  function  of  both  internal 
capsules,  giving  rise  to  slight  spastic  paraplegia;  but  this  is  rare,  as  great 
distention  may  occur  without  such  symptoms. 

Tumors  of  the  basal  ganglia  usually  distort  the  brain  and  displace  the 
cms  and  pons,  stretching  or  compressing  the  cranial  nerves,  which  then 
suffer  in  their  function.  Such  tumors  cause  optic  neuritis  quite  early  in 
their  course,  and  not  infrequently  vomiting  and  vertigo  are  more  prominent 
symptoms  than  headache.  Localized  spasms  do  not  occur  with  such  tumors, 
but  a  peculiar  athetoid  movement  of  the  opposite  hand,  somewhat  choreic  in 
character,  has  been  noticed  with  tumors  of  the  optic  thalamus ;  and  this 
may  be  accompanied  by  the  maintenance  of  peculiar  forced  positions  in 
the  limbs  of  the  opposite  side.  General  convulsions  are  rare  with  tumors  of 
the  basal  ganglia. 

The  diagnosis  of  tumors  of  the  basal  ganglia  is  more  difficult  than  that 
of  tumors  in  other  regions,  for  the  symptoms  are  complex,  may  be  irregular, 
or  may  even  be  wanting,  as  has  been  the  case  in  several  instances. 

CASES  OP   TUMOR  OP  THE   BASAL   GANGLIA. 


Reporter. 

Where  Reported. 

Sex. 

Age. 

Tumor.  -iUl 

Neurol.  Centralbl.,  1884,  p.  213. 
Medical  Times,  1884,  No.  1799. 
Lancet,  1885,  i.  844. 
Jahrb.  f.  Kinderh.,  xv.  210. 
Mills,  Pepper's  System,  Case  C2. 
Charite  Annalen,  xiii.  323. 

M. 
M. 
P. 
M. 
M. 
M. 

12 

3 

15 

3* 
14 
2 

Tubercle.,  eg 
Carcinoma. 

Sarcoma^,  y 
Tubercle.  \',j 
Glioma.  "|, 
Tubercle.    ' 

C.  Turner 

III.  Tumors  of  the  corpora  quadrigemina  and  tegmentum  of  the 
crura  cerebri  are  rare.  Loss  of  pupillary  reflexes,  nystagmus,  strabismus, 
vertigo,  and  disturbance  of  co-ordination  with  staggering  gait  such  as  occurs 
in  cerebellar  disease,  are  the  local  symptoms  which  have  been  observed. 
Irregular  disturbances  of  sensation  in  the  face  and  body  may  be  produced, 
and  also  deafness,  as  the  sensory  tracts  pass  through  the  tegmentum.  If  a 
tumor  is  so  large  as  to  produce  pressure  downward  upon  the  crura,  it  will 
give  rise  to  third-nerve  paralysis  upon  the  side  pressed  upon  and  hemiplegia 
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on  the  opposite  side.  This  combination  of  symptoms  is  characteristic  of 
disease  of  one  crus  cerebri,  and  may  be  produced  by  tumors  on  the  base  as 
well  as  by  tumors  in  the  tegmentum.  Hydrocephalus  is  a  frequent  com- 
plication. Optic  neuritis  with  blindness  usually  develops  early  in  these 
cases:  Tumors  of  the  pineal  gland  produce  symptoms  similar  to  those 
just,  enumerated.  These  tumors  by  compressing  the  crura  cerebri  may 
cause  paralysis  of  great  extent. 

The  following  case  is  cited  in  illustration  : 

Case  VIII.  (Sharkey  :  Spasm  in  Chronic  Nerve-Disease,  London,  1886,  p.  26.)— A  boy, 
aged  seven  years,  received  a  blow  on  the  head  in  1879.  In  May,  1882,  having  gone  to  bed 
well,  he  awoke  throwing  himself  about,  and  found  himself  partly  paralyzed  in  all  his  limbs, 
especially  in  right  arm  and  leg,  and  unable  to  walk  properly.  His  speech  was  affected 
from  the  beginning,  and  his  eyes  about  one  week  after  the  commencement  of  his  illness. 
Tremors  in  the  limbs  were  noticed  from  the  first,  and  he  had  lost  control  over  his  bladder. 
He  was  very  drowsy,  but  his  memory  was  good.  On  admission  in  August  to  the  hospital 
he  was  apathetic,  but  could  be  aroused.  He  had  weakness  in  the  arms  and  legs,  and  when 
he  walked  his  legs  seemed  to  drag.  The  most  striking  peculiarity  of  his  condition  was  the 
tremor  with  which  all  his  movements  were  accompanied.  The  head,  neck,  jaws,  trunk, 
arms,  and  legs  were  all  similarly  affected.  The  tongue  was  protruded  straight,  and  when 
he  smiled  the  mouth  was  drawn  to  the  right.  Hearing  was  normal.  All  the  muscles  of 
the  eyeballs  were  more  or  less  weakened.  There  was  ptosis  on  both  sides,  and  the  internal 
rectus  of  the  right  eye  was  markedly  affected,  as  were  also  the  superior  and  inferior  recti. 
Both  pupils  acted  normally  ;  the  right  was  larger  than  the  left.  No  anaesthesia  was  present. 
The  reflexes  were  normal.  During  the  rest  of  his  life  the  tremors  increased,  the  paralysis 
became  more  marked,  and  attacks  of  spasmodic  contraction  of  the  muscles  of  the  limbs 
and  trunk  occurred  from  time  to  time.  The  reflexes  became  exaggerated.  He  grew  drowsy, 
and  passed  evacuations  in  bed.  Towards  the  close  of  life  optic  neuritis  developed.  He 
died  November  30,  1882. 

Autopsy  showed  a  large  caseous  mass  in  the  region  of  the  corpora  quadrigemina,  as  if 
wedged  into  the  aqueduct  of  Sylvius,  which  was  much  distended. 

Case  IX.  (Hoppe:  Neurol.  Centralbl.,  1888,  p.  628.) — A  male,  aged  eighteen  years, 
had  suffered  as  a  child  from  cerebral  symptoms,  and  four  months  before  his  death  began  to 
complain  of  occipital  pain  and  occasional  tremor-like  shaking  of  his  entire  body.  Exami- 
nation showed  double  vision  and  loss  of  power  of  conjugate  motion  of  the  eyes  upward. 
Pupils  unequal  and  failed  to  react  to  light.  Optic  neuritis  on  both  sides.  Eight  ear  deaf. 
He  suffered  occasionally  from  vomiting  with  the  headache.  All  the  symptoms  increased  in 
intensity  gradually,  and  he  became  somnolent,  lost  control  of  his  sphincters,  and  had  diffi- 
culty in  swallowing.     He  developed  bed-sores  and  died. 

Autopsy  showed  a  sarcoma  of  the  size  of  a  pigeon's  egg  in  the  situation  of  the  anterior 
corpora  quadrigemina.     The  ventricles  were  greatly  distended. 
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Reporter. 
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Sex. 
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Henoch     .... 
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Bristow     .    . 
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Neurol.  Centralbl.,  1885,  p.  512. 
Charite  Annalen.  1882. 
Med.  Times  and  Gaz.,  No.  1542. 
Mills,  Pepper's  System,  Case  92. 
Mills,  Pepper's  System,  Case  93. 
Lond.  Path.  Soc.  Trans.,  1886. 
Glasgow  Med.  Journ.,  July,  1884. 

M. 

M. 
F. 
M. 
M. 
M. 
M. 
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Tubercle. 

Tubercle. 
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IV.  Tumors  of  the  pons  and  medulla,  and  tumors  upon  the  base  of 
the  brain  invading  these  parts,  are  quite  common,  and  produce  numerous  and 
wide-spread  symptoms.  Even  though  the  tumor  be  unilateral,  the  symp- 
toms may  be  bilateral,  the  cranial  nerves  being  implicated  upon  the  side 
of  the  tumor,  and  the  motor  and  sensory  tracts  to  the  opposite  side  of  the 
body  being  at  the  same  time  invaded  before  they  have  crossed  over.  Such 
a  condition  is  known  as  alternating  hemiplegia  or  hemianaesthesia,  and  is 
characteristic  of  tumors  in  this  region. 

The  symptoms  referable  to  the  lesion  of  the  cranial  nerves  are  the  most 
important  for  diagnosis.  A  tumor  in  or  upon  the  upper  half  of  the  pons 
and  involving  the  cms  cerebri  usually  affects  the  third  and  fifth  nerves, 
producing  external  strabismus  with  dilatation  of  the  pupil  and  ptosis,  and 
also  tingling,  pain,  and  anaesthesia  of  the  face,  with  ulceration  of  the  cornea, 
and  possibly  grating  of  the  teeth  during  sleep.  A  tumor  in  or  near  the  lower 
half  of  the  pons  involves  the  sixth,  seventh,  and  eighth  nerves,  causing 
internal  strabismus  with  contracted  pupil,  paralysis  of  the  face,  including 
inability  to  close  the  eye,  and  deafness  with  vertigo.  When  the  tumor  lies 
within  the  pons  and  destroys  the  nucleus  of  the  sixth  nerve,  there  is  in- 
ability to  turn  both  eyes  towards  the  side  of  the  lesion,  this  nucleus  presiding 
over  the  act  of  conjugate  movement  of  the  eyes  to  its  own  side,  and  being 
in  functional  connection  with  that  nucleus  of  the  opposite  third  nerve  which 
governs  the  internal  rectus  muscle.  Loss  of  power  of  conjugate  motion  to 
one  side  may  indicate,  therefore,  a  tumor  within  the  pons  affecting  the  sixth- 
nerve  nucleus.  In  such  a  case,  however,  the  power  of  convergence  of  both 
eyes  is  preserved.  When  the  tumor  lies  in  the  pons  or  on  its  surface,  and 
affects  the  root  or  the  trunk  of  the  sixth  nerve,  but  not  its  nucleus,  the 
conjugate  movement  of  the  opposite  eye  is  not  affected,  and  when  the 
patient  attempts  to  look  towards  the  side  of  the  lesion  the  opposite  eye 
turns  promptly,  while  the  other  remains  fixed.  This  is  the  most  valuable 
sign  in  differentiating  a  basal  tumor  from  one  within  the  pons. 

A  tumor  invading  the  medulla  oblongata  may  irritate  or  affect  the 
glossopharyngeal,  pneumogastric,  spinal  accessory,  and  hypoglossal  nerves, 
producing  difficulty  in  deglutition,  irregular  respiration,  irregular  or  inter- 
mittent pulse,  flushing  of  the  skin,  with  profuse  sweating,  projectile  vomit- 
ing, polyuria  or  glycosuria,  retraction  of  the  head  or  rolling  of  the  head 
upon  the  pillow,  and,  lastly,  inability  to  articulate  distinctly  or  to  protrude 
the  tongue  or  to  suck. 

It  is  rarely  that  all  of  these  symptoms  appear  in  a  single  case,  but 
when  they  do  the  probability  is  in  favor  of  a  tumor  on  the  base,  lying 
upon  the  side  of  the  pons  and  medulla  and  compressing  the  cranial  nerves 
after  their  exit.  Tumors  within  the  pons  and  medulla  often  cause  remark- 
able combinations  of  some  of  these  symptoms,  but  space  is  too  limited  to 
discuss  such  combinations  here.28  It  is  evident,  however,  that  a  tumor 
after  affecting  the  nerves  of  one  side  may  extend  to  the  other  side,  and 
thus  produce  in  the  end  bilateral  instead  of  unilateral  symptoms. 
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The  invasion  of  the  tracts  passing  through  the  pons  and  medulla  is 
likely  to  produce  paralysis  and  anaesthesia  of  the  limbs.  Usually  the 
tendon  reflexes  are  exaggerated  in  the  paralyzed  limbs,  but  occasionally  they 
are  lost  when  the  tumor  affects  the  pons.  The  paralysis  is  not  usually  total, 
but  the  muscles  may  become  rigid ;  it  is  not  accompanied  by  atrophy,  and 
the  electric  reactions  remain  normal.  The  anaesthesia  is  not  complete,  as  a 
rule.  The  control  over  the  bladder  and  rectum  is  frequently  impaired,  the 
patient  being  unable  to  urinate  voluntarily  or  to  restrain  the  sudden  emptying 
of  the  bladder  when  it  is  full. 

Tumors  of  the  pons  not  infrequently  invade  the  middle  peduncles  of 
the  cerebellum,  which  contain  the  tracts  from  the  basal  gray  matter  of  the 
pons  to  the  cerebellar  hemispheres.  In  this  case  vertigo,  with  a  special 
tendency  to  fall  or  to  turn  to  one  side,  towards  the  side  of  the  tumor,  is 
observed.  This  tendency  to  fall  is  supposed  to  be  an  effort  of  the  patient 
to  save  himself,  the  subjective  vertigo  leading  him  to  think  that  he  is  falling 
towards  the  other  side. 

Tumors  of  the  pons  may  produce  such  pressure  on  the  cerebellum  as  to 
cause  cerebellar  ataxia,  but  this  is  very  rare. 

In  tumors  of  the  pons  and  medulla,  headache,  vertigo,  and  vomiting  are 
the  general  symptoms  most  commonly  observed ;  optic  neuritis  and  psychical 
changes  are  often  found,  but  general  convulsions  rarely  occur. 

The  following  cases  are  cited  as  illustrative  of  tumors  of  the  pons : 


Case  X.  (6.  Middleton :  Glasgow  Medical  Journal,  April,  1888.) — A  four-year-old 
boy  had  a  fall,  hitting  his  forehead  and  also  the  back  of  his  head.  When  he  got  up  he 
staggered,  and  the  following  night  and  for  several  days  vomited  frequently.  On  the  twelfth 
day  his  right  eye  turned  in,  and  he  became  dizzy,  and  often  fell  in  walking,  falling  most 
frequently  to  the  left  side.  In  speaking  his  tongue  seemed  thick,  and  he  could  not  put  it 
out.  It  was  then  noticed  that  his  face  had  little  expression,  that  the  saliva  ran  from  his ' 
mouth,  that  he  had  internal  strabismus  of  the  right  eye,  and  that  he  staggered  in  walking. 
Knee-jerks  were  increased  on  both  sides.  Pulse  100 ;  temperature  normal.  A  gradually- 
increasing  weakness  of  both  arms  and  both  legs  developed,  and  he  died  suddenly  three 
months  after  the  fall. 

The  autopsy  showed  a  glio-sarooma  infiltrating  the  pons  and  medulla,  more  extensive 
on  the  right  side,  with  dilatation  of  the  ventricles  with  fluid. 

Case  XL  (Gibney :  American  Journal  of  the  Medical  Sciences,  July,  1875.)— Glioma 
of  the  pons. 

Male,  aged  six  and  a  half,  in  November,  1873,  fell  on  the  back  of  his  head.  Two  days 
after  this  he  had  a  headache,  and  two  weeks  later  his  gait  became  irregular  and  ataxic,  so 
that  he  reeled  in  walking.  He  was  restless  at  night,  and  had  headache  frequently,  but  no 
vomiting  or  constipation.  In  January,  1874,  his  speech  became  indistinct  and  jerky,  and 
his  memory  began  to  fail.  In  April  he  had  become  very  stupid,  and  his  speech  was 
slow  and  unintelligible,  though  he  tried  to  talk.  There  was  markedataxia  of  the  head 
and  all  the  limbs,  but  no  paralysis  or  anassthesia.  There  was  exophthalmus,  and  all  the 
motions  of  the  eyes  were  performed  slowly,  but  there  was  no  disturbance  of  vision.  Hear- 
ing was  good.  Later  in  the  month  he  had  involuntary  evacuations  of  urine,  and  the  left 
pupil  was  dilated.  In  May,  vomiting,  intermittent  pulse,  dimness  of  vision,  and  paresis  of 
the  facial  muscles  began,  and  an  ophthalmoscopic  examination  showed  atrophy  of  the  left 
disk,  and  congestion  of  the  right  disk.  On  the  8th  he  became  comatose,  and  on  the  9th  he 
died  of  apnoea. 

Vol.  IV.— 37 
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Autopsy. The  pons  was  found  to  be  enlarged  in  all  directions,  measuring  two  inches 

lon«-  two  and  a  half  inches  wide,  and  one  and  a  half  inches  thick.  In  a  depression  along 
its  centre  ran  the  basilar  artery,  which  was  much  stretched.  The  tubercula  quadrigemina 
were  pushed  up  and  flattened  ;  the  anterior  portion  of  the  fourth  ventricle  was  occupied  by 
a  rounded  swelling,  which  was  firm  on  the  left  side  and  elastic  on  the  right  side.  The  an- 
terior pyramids  at  their  entrance  into  the  pons  were  elevated,  but  their  point  of  entrance 
was  deep  and  normal.  Microscopic  examination  showed  the  existence  of  small  round  and 
polygonal  cells,  with  granular  matter  in  a  stroma  of  thickened  neuroglia,  throughout  the 
pons.  (Glioma.)  There  was  an  atrophy  of  the  optic  nerves.  Lateral  ventricles  were  dis- 
tended by  serum. 

Case  XII.  (F.  A.  Miles:  Archives  of  Medicine,  October,  1881.) — Tumor  of  one  half 
of  pons. 

Female,  aged  seventeen  ;  when  admitted  to  the  hospital  was  so  stupid  that  no  history 
could  be  obtained.  On  admission  the  following  symptoms  were  found  :  complete  paralysis 
and  anaesthesia  of  the  left  half  of  the  face  ;  complete  paralysis  and  partial  anaesthesia  of  the 
right  arm ;  paresis  and  impairment  of  sensation  in  the  right  leg,  though  she  could  walk ; 
loss  of  smell  in  left  nostril  (tested  by  ammonia,  which  indicates  anaesthesia) ;  no  paralysis 
of  the  tongue ;  loss  of  hearing  in  the  left  ear ;  total  paralysis  of  the  left  eyeball,  without 
strabismus,  conjunctiva  and  cornea  acutely  inflamed ;  deglutition  difficult,  but  appetite 
good ;  no  vomiting ;  pulse  rapid  and  weak  ;  temperature  varied  slightly  from  normal ;  in- 
voluntary evacuations.  Her  mental  faculties  were  so  blunted  that  it  was  impossible  to 
obtain  reliable  replies.  She  went  into  a  condition  of  coma  and  died.  (Duration  not 
stated.) 

Autopsy. — The  pons  was  greatly  distorted,  and  enlarged  on  the  left  side.  Its  surface 
was  nodular,  and  its  margins  overlapped  the  medulla  and  crus.  The  left  cms  cerebri  was 
also  enlarged,  and  nodular.  The  left  pyramid  was  compressed  and  indented,  and -the  right 
pyramid  pushed  aside.  The  floor  of  the  fourth  ventricle  was  widened  and  bulged  upward 
on  the  left  side.  The  tumor  was  spherical  in  shape,  occupied  the  left  half  of  the  pons,  and 
had  pushed  the  raphe  to  the  right.  No  microscopic  examination.  No  description  of 
sections. 

Case  XIII.  (J.  C.  Mackenzie :  Cincinnati  Lancet  and  Clinic,  iv.  150.)  —Tumor  of  one 
half  of  the  pons. 

Male,  aged  eight.  November  1,  1877,  he  suddenly  fell  down,  and  on  being  helped  up 
could  not  stand,  and  trembled  greatly.  Three  days  subsequently  he  had  a  similar  attack, 
but  this  did  not  interfere  with  his  going  to  school  all  the  month.  His  teacher  noticed  that 
he  was  very  clumsy,  but  did  not  think  him  stupid.  For  three  weeks  prior  to  December  12 
he  suffered  from  darting  pains  through  his  head,  occasional  vomiting,  and  weakness  in  his 
left  hand.  When  examined  December  12  there  were  found  occipital  headache,  right  facial 
paresis,  head  inclined  to  the  left,  ptosis  of  left  eyelid,  paresis  of  left  hand,  and  an  unsteady 
gait.  In  a  week  the  symptoms  had  increased  in  degree  ;  the  left  pupil  was  dilated,  but  the 
ptosis  had  disappeared  in  the  left,  and  appeared  in  the  right  eyelid.  His  skin  was  cool ; 
pulse  80,  regular ;  appetite  good.  There  was  no  intellectual  disturbance.  On  December  29 
vomiting  was  associated  with  the  paroxysmal  headache,  and  at  the  same  time  his  bowels 
moved.  His  speech  was  indistinct,  and  he  was  very  garrulous,  talking  constantly.  During 
January  his  mind  became  much  weakened ;  his  special  senses  were  not  impaired ;  strabis- 
mus of  the  right  eye  appeared,  the  ptosis  remaining  ;  right  half  of  face  became  anaesthetic; 
he  could  no  longer  stand  or  walk,  and  his  head  seemed  too  heavy  for  the  muscles  which  sup- 
ported it.  The  optic  disks  were  normal.  The  left  hemiplegia  became  complete,  and  his 
right  foot  was  kept  in  motion  constantly ;  the  pulse  became  irregular  and  rapid,  and  on 
February  10  he  died  of  paralysis  of  the  pneumogastric  nerves. 

^  Autopsy.—  The  right  side  of  the  pons  was  much  larger  than  the  left ;  soft  and  white 
in  its  entire  extent.  The  change  extended  along  the  middle  cerebellar  peduncle  into  the 
right  hemisphere  of  the  cerebellum.  The  fifth  nerve  could  not  be  traced  through  the  mass. 
This  portion  of  the  pons  consisted  of  round  and  oval  cells  with  few  nuclei,  in  a  granular 
stroma,  with  many  vessels.  The  tumor  was  u  soft  glioma.  No  sections,  and  no  accurate 
localization. 
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CASES  OF  PONS  TUMOR. 


Reporter. 

Where  Reported. 

Sex. 

Age. 

Tumor. 

H.  Hun  .... 

Medical  News,  1887,  li.  386. 

P. 

6 

Glioma. 

Sokolotf.    . 

Deut.  Arch.  Klin.  Med.,  xli.  443. 

M. 

5 

Glioma. 

Bourneville 

Progres  Medical,  1887,  No.  33. 

M. 

5 

Tubercle. 

Homen    .    . 

Neurol.  Centralbl.,  1885,  p.  418. 

P. 

10 

Endothelioma. 

H.  Smith    . 

Neurol.  Centralbl.,  1884,  p.  210. 

M. 

3 

Tubercle. 

Crohn  .    .   . 

Neurol.  Centralbl.,  1883,  p.  471. 

M. 

5  mo. 

Tubercle. 

J.  L.  Smith 

Archives  of  Pediatrics,  1888,  p.  271. 

M. 

5 

Tubercle. 

Pousson  .    . 

Jahrbuch  f.  Kinderh.,  xix.  249. 

M. 

9 

Glioma. 

Banham .    . 

Lancet,  1884,  ii.  No.  14. 

M. 

12 

Glioma. 

Seeligmuller 

Jahrb.  f.  Kinderh.,  xvi.  343. 

M. 

2 

Tubercle. 

Sharkey  .    . 

Spasm  in  Nervous  Disease,  p.  24. 

M. 

2 

Tubercle. 

Brown     .    . 

Neurol.  Centralbl.,  1886,  p.  151. 

M. 

2i 

Tubercle. 

Mills    .    .    . 

Pepper's  System,  Case  83. 

P. 

8 

Cyst. 

Pepper    .   . 

Mills,  Pepper's  System,  Case  86. 

M. 

5 

Glioma. 

Hohson    .   . 

Mills,  Pepper's  System,  Case  87. 

M. 

2 

H.  Jackson 

Mills,  Pepper's  System,  Case  88. 

M. 

12 

Glioma. 

Boss     .    .   . 

Brit.  Med.  Jour.,  May  10,  1884. 

M. 

11 

Glioma. 

Whitcomb . 

Archives  of  Pediatrics,  1884,  p.  205. 

M. 

8 

Glioma. 

Middleton  . 

Glasgow  Med.  Jour.,  1888,  p.  342. 

M. 

4 

Glio-sarcoma. 

Seguin     .    . 

Jour.  Ment.  and  Nerv.  Dis.,  1882. 

M. 

9 

Sarcoma. 

CASES   OP   TUMORS  OP   MEDULLA. 

Reporter. 

Where  Reported. 

Sex. 

Age. 

Tumor. 

Location. 

Heubner  . 

Avchiv  f.  Psych.,  xix. 

M. 

1 

Tubercle. 

Douty  .    . 

Brain,  1885,  409. 

M. 

17 

Villous. 

Fourth  ventricle. 

Gibney     . 

Mills,  Pepper's  System,  Case  78. 

M. 

&\ 

Glioma. 

((                         u 

Lewis   .   . 

Mills,  Pepper's  System,  Case  82. 

P. 

H 

Tubercle. 

tt                 It 

Finlayson. 

Glasgow  Med.   Jour.,  1888,  p. 
338. 

P. 

n 

Tubercle. 

(1                 11 

V.  Tumors  of  the  cerebellum  are  of  very  great  importance,  as  they 
are  frequently  met  with  in  children  and  youth.  In  falls  the  back  of  the 
head  is  often  injured,  which  may  account  for  the  greater  frequency  of  tumors 
in  the  posterior  cranial  fossa.  In  many  cases,  when  the  tumor  lies  wholly 
within  the  cerebellar  hemispheres  and  does  not  encroach  upon  the  middle  or 
vermiform  lobe,  there  are  no  local  symptoms  of  cerebellar  disease,  and  no 
diagnosis  of  the  situation  of  the  intracranial  growth  can  be  made.  Small 
tumors  are  occasionally  found  in  this  region  unexpectedly  at  autopsies,  but, 
as  a  rule,  such  tumors  give  rise  to  general  symptoms.  But  when  the  tumor 
originates  in  the  middle  lobe  of  the  cerebellum,  or  in  its  growth  invades  the 
middle  lobe  directly,  or  by  pressure  from  a  distance  interferes  with  the  circu- 
lation and  function  of  the  middle  lobe,  characteristic  local  symptoms  appear. 
The  time  of  the  appearance  of  these  local  symptoms  in  relation  to  that  of 
the  general  symptoms  should  be  noticed ;  for  if  they  appear  very  early  the 
tumor  is  undoubtedly  in  the  middle  lobe,  while  if  they  appear  late  the 
tumor  has  invaded  the  middle  lobe  after  growing  for  some  time  in  the 
hemispheres. 

The  characteristic  local  symptoms  of  cerebellar  tumor  are  vertigo  and 
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cerebellar  ataxia.42  The  vertigo  is  more  constant  than  in  tumors  elsewhere, 
is  more  severe  and  is  usually  always  in  the  same  direction.  The  patient 
has  a  subjective  sense  of  falling  or  turning  about,  and  grasps  for  support, 
or  sinks  into  a  chair  or  to  the  floor.  The  sensation  is  so  distressing  that 
the  eyes  are  closed,  the  patient  is  too  bewildered  to  talk,  and  may  be  made 
faint  and  nauseated  by  the  giddiness.  The  vertigo  occurs  in  attacks  with 
severe  headache,  but  sometimes  persists  between  the  attacks  in  a  lighter 
deo-ree.  It  is  not  to  be  ascribed  to  disturbance  in  the  movements  of  the 
eves  though  this  symptom  may  be  present,  but  is  a  direct  symptom  of  some 
derangement  in  the  mechanism  of  equilibrium.  It  is  known  that  the 
central  nervous  connections  of  the  semilunar  canals  of  the  ear,  which  give 
us  the  impressions  of  position  in  space,  are  in  the  cerebellum,  to  which 
they  pass  through  the  auditory  nerve,  and  the  vertigo  is  ascribed  to  the 
disturbance  of  this  mechanism. 

The  second  characteristic  symptom  of  cerebellar  disease  is  cerebellar 
ataxia.  This  consists  of  a  staggering  gait,  which  reminds  one  of  the  gait 
of  an  intoxicated  person,  the  steps  being  irregular  in  length  and  position 
and  the  body  swaying  from  side  to  side.  It  cannot  be  mistaken  for  the 
gait  of  locomotor  ataxia,  as  in  that  the  steps  are  of  equal  length,  the  feet 
are  raised  high  and  stamped  down,  and  the  patient  watches  his  feet  care- 
fully in  walking.  Should  any  doubt  arise,  however,  it  can  be  resolved  by 
testing  the  knee-jerks,  which  are  lost  in  locomotor  ataxia  and  preserved  or 
exaggerated  in  cerebellar  tumors;  and  also  by  testing  the  ataxia  of  the  feet 
with  the  patient  in  a  recumbent  posture,  for  in  locomotor  ataxia  the  inco- 
ordination persists  in  any  position,  while  in  cerebellar  ataxia  the  co-ordi- 
nation is  perfect  except  when  the  patient  stands  without  support  to  the 
back.  The  patients  frequently  ascribe  the  irregular  gait  to  the  vertigo,  but, 
as  each  of  these  symptoms  may  be  present  without  the  other,  they  must  be 
considered  as  independent.  The  cerebellar  ataxia  is  due  to  a  disturbance 
in  the  mechanism  of  equilibrium  in  so  far  as  it  depends  upon  impressions 
coming  to  the  brain  from  the  muscles  of  the  back  and  trunk  and  legs,  all  of 
which  are  received  in  the  cerebellum.  It  may  be  so  severe  that  the  patient 
cannot  stand  alone  or  even  sit  up  in  bed.  If  the  tumor  invades  either 
middle  peduncle  of  the  cerebellum,  the  tendency  to  fall  to  one  side  is  very 
marked,  though  it  is  not  yet  certain  whether  the  patient  falls  to  or  from  the 
side  of  the  tumor.  In  the  large  majority  of  cases  recorded  the  tendency 
has  been  to  fall  towards  the  side  of  the  tumor. 

The  cerebellar  ataxia  is  not  necessarily  accompanied  by  paralysis  or  by 
loss  of  muscular  sense  in  the  extremities,  but  these  symptoms  are  not  infre- 
quently developed  when  the  tumor  exerts  pressure  downward  upon  the  pons 
and  medulla.  They  appear  in  the  limbs  opposite  to  the  side  on  which 
pressure  is  made.  Such  pressure  may  also  cause  vomiting  and  nystagmus 
and  strabismus,  all  of  which  are  common  symptoms  in  cerebellar  disease. 
Occipital  headache,  mental  disturbances,  and  optic  neuritis  are  general 
symptoms  of  cerebellar  tumors,  which  appear  early  in  the  course  of  the 
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case.  Tumors  in  the  cerebellum  usually  produce  symptoms  of  disturbance 
of  function  in  the  cranial  nerves,  because  in  their  growth  they  invade  the 
base  of  the  brain  or  displace  the  pons  and  medulla  to  one  side. 

The  least  frequent  symptoms  of  cerebellar  tumor  are  spasm  and  general 
convulsions,  though  occasionally  retraction  of  the  head  and  rolling  move- 
ments of  the  head  upon  the  pillow  have  been  observed.  They  are  probably 
indirect  symptoms  of  affection  of  the  medulla. 

A  very  frequent  complication  of  cerebellar  tumor  is  hydrocephalus. 
This  is  explained  by  the  pressure  of  the  tumor  directly  upon  the  veins  of 
Galen  or  on  the  fourth  ventricle,  the  former  producing  venous  congestion, 
and  the  latter  preventing  the  free  movement  of  fluid  between  the  ventricles 
which  seems  to  be  necessary.  Distention  of  the  lateral  ventricles  may  cause 
in  infants  great  enlargement  of  the  head,  and  even  as  late  as  the  thirteenth 
year  the  cranial  sutures  have  been  separated  by  such  intracranial  pressure 
(Steffan).  Such  distention  gives  ris"e  to  headache,  optic  neuritis,  and  mental 
impairment :  hence  the  frequency  of  these  symptoms  and  their  early  ap- 
pearance in  cerebellar  tumors. 

The  following  cases  illustrate  the  symptoms  of  cerebellar  disease,  and 
are  of  additional  interest  as  they  are  the  only  cases  on  record  at  present  iu 
which  an  attempt  at  the  removal  of  cerebellar  tumors  in  children  has  been 
made. 

Case  XIV.  (Bennett  May  :  Lancet,  April  16, 1887,  i.  768.) — Male,  aged  seven,  suffered 
in  April,  1886,  from  headache,  chiefly  frontal,  and  vomiting  ;  then  gradual  failure  of  sight 
developed,  and  in  July  he  was  nearly  blind.  In  July  paralysis  of  the  right  sixth  nerve 
was  noticed,  and  the  eyes  were  turned  to  the  left.  Optic  neuritis  was  then  found  in  both 
eyes.  At  this  time  the  gait  became  affected  :  he  staggered,  and  tended  to  fall  backward  and 
to  the  left.  His  mind  was  clear.  In  August  the  headache  and  vomiting  became  severe, 
he  could  not  stand,  and  the  head  was  retracted.  In  October  he  had  become  totally  blind, 
and  nystagmus  had  appeared.  There  was  loss  of  knee-jerk  on  the  right  side,  and  general 
weakness,  with  great  emaciation. 

He  was  then  operated  upon  by  Mr.  May.  The  cerebellum  was  exposed  on  the  right 
side  of  the  median  line,  and  appeared  to  be  healthy,  but  bulged,  and  was  felt  to  be  hard  at 
one  spot.  After  incision  at  this  spot,  a  tumor  was  felt  one  inch  below  the  surface.  This 
was  dug  out  with  the  handle  of  a  spoon.  It  was  larger  than  a  pigeon's  egg,  hard  on  the 
surface,  casqating  at  its  centre.  Hemorrhage  was  slight,  but  the  child  died  of  shock  a  few 
hours  afterwards. 

Case  XV  (Horsley :  British  Medical  Journal,  1887,  i.  865.)— Male,  aged  eighteen,  had 
suffered  from  headache,  vomiting,  optic  neuritis,  increasing  weakness  of  all  his  limbs,  espe- 
cially of  the  left  arm  and  leg,  vertigo,  and  typical  staggering  gait  of  cerebellar  disease.  He 
also  had  epileptoid  attacks,  with  turning  of  the  head  and  eyes  to  the  right.  His  mental 
state  was  good,  but  he  was  much  emaciated  and  had  been  in  bed  a  year.  Dr.  Bastian  made 
the  diagnosis  of  a  tumor  involving  the  right  lobe  of  the  cerebellum,  and,  as  a  last  resort, 
Mr.  Horsley  attempted  its  removal.  After  trephining,  a  tubercular  tumor  was  found  in  the 
right  lobe  of  the  cerebellum  and  removed.  It  weighed  seven  drachms.  The  patient  sank 
gradually,  and  died  nineteen  hours  after  the  operation. 

Case  XVI.  (Suckling:  Lancet,  1887,  ii.  656.)—  Female,  aged  twelve,  complained  of  head- 
ache and  vomiting  for  eighteen  months,  and  then  for  nine  months  of  increasing  weakness 
of  the  right  arm  and  leg,  and  then  for  three  months  of  severe  frontal  pain  over  the  right 
eye.  During  the  last  month  she  had  noticed  an  inability  to  turn  the  eyes  to  either  side, 
and  both  double  and  dim  vision.     On  admission  to  the  hospital  the  left  pupil  was  found  to 
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he  larger  than  the  right;  there  was  nystagmus  on  any  attempt  at  movement  of  the  eyes; 
there  was  loss  of  conjugate  motion  of  eyes  to  the  right,  and  impairment  of  motion  to  the 
left  •  there  was  great  impairment  of  vision,  with  double  optic  neuritis.  Weakness  of  the 
right  extremities  with  diminution  of  knee-jerk,  staggering  gait  with  tendency  to  stagger  to 
the  rio-ht  and  to  fall  forward,  and  marked  tremor  of  the  right  arm  on  any  motion,  were 
found"  There  was  a  slight  paralysis  of  the  left  side  of  the  face,  but  the  tongue  deviated  to 
the  right.  Headache,  vertigo,  and  vomiting  were  very  severe  and  constant.  The  diagnosis 
of  cerebellar  tumor  was  made,  and  an  operation  was  considered  advisable. 

The  occipital  bone  was  trephined  over  the  left  side,  and  the  cerebellum  exposed.  It 
bulged  out  of  the  wound,  and  its  tissue  appeared  darker  and  softer  than  normal.  A  part  of 
the  cerebellar  substance  was  cut  away,  and  the  wound  was  dressed.  The  patient  went  into 
a  state  of  collapse,  and  died  of  exhaustion  in  forty-eight  hours.  The  autopsy  showed  that 
the  glioma  had  occupied  the  entire  left  lobe  of  the  cerebellum  and  had  invaded  the  middle 
lobe  also. 

CASES  OF   CEREBELLAR  TUMOR. 
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Tumors  upon  the  base  of  the  brain,  including  aneurisms,  produce  local 
symptoms  referable  to  disturbance  of  function  in  one  or  more  of  the  cranial 
nerves,  and  to  pressure  upon  the  crura  cerebri,  pons,  and  medulla.  The 
symptoms  of  tumor  in  the  anterior  fossa  will,  therefore,  be  those  of  tumor 
in  the  frontal  lobe ;  in  the  middle  fossa,  of  tumor  of  the  basal  ganglia  and 
crura  cerebri ;  in  the  posterior  fossa,  of  tumor  of  the  pons  and  medulla. 
It  is  often  impossible  to  differentiate  a  tumor  pressing  upon  these  parts  of 
the  brain  from  a  tumor  within  these  parts ;  and  for  such  finer  distinctions 
of  localization,  which  are,  after  all,  of  no  practical  importance,  the  reader 
is  referred  to  special  works  on  neurology. 


DIFFERENTIAL   DIAGNOSIS. 

The  diagnosis  of  the  existence  of  a  brain-tumor  is  to  be  made  from  the 
presence  of  the  general  symptoms,  taken  in  connection  with  any  local 
symptoms  present,  and  studied  carefully  as  to  their  mode  of  development 
and  progress.  The  diagnosis  of  the  situation  of  the  tumor  may  often  be 
made  from  a  consideration  of  the  local  symptoms, — their  order  of  appear- 
ance and  method  of  extension,  and  their  combination,  being  sometimes 
sufficient  to  make  this  diagnosis  certain.  It  is  to  be  remembered,  however, 
that  tumors  in  certain  locations  may  not  give  rise  to  recognized  disturbances 
of  any  cerebral  function,  and  hence  that  local  symptoms  may  be  absent. 
It  is  also  to  be  remembered  that  some  local  symptoms  may  be  produced 
indirectly,  by  pressure  or  disturbance  of  circulation  by  a  tumor  at  a  distance 
from  the  area  affected,  and  hence  caution  is  to  be  exercised  in  studying  the 
local  symptoms.  The  diagnosis  of  the  variety  of  tumor  present  may  be 
arrived  at  by  a  consideration  of  the  facts  mentioned  in  the  section  on 
pathology.  The  diagnosis  of  a  brain-tumor  should  not  be  made  without 
considering  the  possibility  of  the  presence  of  brain-abscess,  of  tubercular 
meningitis,  of  chronic  hydrocephalus  with  atrophy  of  the  brain,  and  of 
cerebral  hemorrhage.7 

The  symptoms  of  brain-abscess  may  be  the  same  in  kind  as  those  of 
brain-tumor,  since  both  produce  an  increase  of  intracranial  pressure  and  a 
progressive  destruction  of  brain-tissue.  In  their  origin,  mode  of  develop- 
ment, progress,  and  termination,  however,  there  are  not  infrequently  marked 
differences.  Brain-abscess  develops  very  frequently  in  conjunction  with 
suppurative  affections  of  the  inner  ear  and  of  the  nasal  and  orbital  cavities, 
and  with  caries  of  any  of  the  cranial  bones  which  lie  in  contact  with  the 
membranes.  These  rarely  occur  prior  to  the  development  of  brain-tnmor. 
The  symptoms  common  to  tumor  and  abscess  may  develop  after  a  blow  on 
the  head,  but  when  the  condition  is  one  of  abscess  the  symptoms  appear  in 
more  rapid  succession,  with  greater  severity,  and  more  frequently  with  fever 
than  when  the  condition  is  that  of  tumor.  Furthermore,  the  symptoms  of 
abscess  after  appearing  suddenly  often  subside,  the  abscess  becoming  latent 
and  all  symptoms  disappearing  for  months  or  years,  and  then  break  out 
again  with  suddenly  fatal  termination.  This  course  contrasts  markedly  with 
that  in  a  case  of  tumor,  where  a  gradual  progress  with  slowly-increasing 
intensity  of  all  the  symptoms  is  found.  The  constant  addition  of  new 
symptoms  is  usual  in  tumors,  and  a  temporary  remission  rather  than  inter- 
mission of  the  symptoms  is  the  rule  when  the  progress  is  not  continuous. 
There  may  also  be  some  points  of  distinction  found  in  the  individual  symp- 
toms. Thus,  headache  is  more  severe  and  paroxysmal^with  tumor ;  optic 
neuritis  is  much  more  commonly  found  with  tumor ;  mental  changes  are 
more  gradual  and  constant  with  tumor ;  and  local  symptoms  are  slower  in 
onset  and  more  apt  to  develop  with  tumor.  A  complication  of  tumor,  not 
infrequent,  is  cerebral  hemorrhage.     Meningitis  is  the  usual  complication 
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of  abscess.     Lastly,  a  duration  of  from  one  to  two  years  with  symptoms' 
constantly  present  points  directly  to  tumor. 

Tubercular  meningitis  is  under  certain  circumstances  easily  mistaken  for 
cerebral  tumor.  This  is  not  true  of  the  ordinary  cases  of  tubercular  men- 
ingitis with  acute  hydrocephalus,  which  develop  marked  symptoms  rapidly 
and  terminate  fatally  within  four  or  six  weeks.  But  there  are  a  number  of 
cases  of  tubercular  meningitis  which  present  a  chronic  course  with  gradual 
progress,  and  in  which  the  diagnosis  from  tubercular  tumor  is  almost  im- 
possible. It  is  true  that  the  symptoms  often  develop  rapidly  in  these  cases, 
and  yet  this  is  sometimes  apparently  the  case  in  tumor;  for,  unless  a  patient 
is  carefully  watched,  the  early  symptoms  of  tumor  may  escape  notice  for 
some  time.  The  symptoms  of  chronic  tubercular  meningitis' may  be  the 
same  as  those  described  as  general  symptoms  of  brain-tumor ;  but  the  head- 
ache is  less  severe  in  meningitis,  and  more  continuous  ;  there  is  more  likely 
to  be  hypersensitiveness  to  light,  sound,  or  touch  in  meningitis ;  and  optic 
neuritis  develops  less  frequently,  less  rapidly,  and  with  less  intensity  than 
in  tumor.  Tubercles  upon  the  choroid  are  found  more  frequently  in  men- 
ingitis than  in  tubercular  tumor.  It  is,  of  course,  understood  that  a  local- 
ized meningitis  may  give  rise  to  the  same  symptoms  as  a  small  tumor,  and 
then  the  differentiation  is  impossible.  This  is  more  common  about  the  base 
of  the  brain,  in  the  region  of  the  cranial  nerves,  than  elsewhere.  It  is  also 
to  be  remembered  that  a  chronic  progressing  meningitis  may  develop  in  the 
vicinity  of  a  tumor.43  Here,  again,  the  diagnosis  will  be  impossible.  A 
gradual  subsidence  of  the  symptoms,  with  recovery,  will  point  to  meningitis 
rather  than  to  tumor. 

Chronic  hydrocephalus,  while  not  infrequently  the  result  of  tumor  or 
meningitis,  may  be  due  to  a  chronic  inflammation  of  the  ependyma  of  the 
ventricles.  It  then  advances,  and  the  fluid  within  the  ventricles,  producing 
pressure  upon  the  brain,  causes  atrophy.  The  course  is  chronic,  and  the 
general  symptoms  are  those  of  cerebral  tumor.  The  local  symptoms,  how- 
ever, differ  in  some  respects  from  those  of  tumor.  Spastic  paralysis  de- 
velops with  chronic  hydrocephalus  without  localized  spasms,  and  is  always 
bilateral ;  the  lower  limbs  are  affected  more  intensely  than  the  upper.  The 
child  presents  the  extended,  adducted,  stiff  legs,  with  overlapping  knees, 
rigid  muscles,  increased  tendon  reflexes,  and  the  spastic  gait,  so  familiar  as 
a  sequel  of  Pott's  disease ;  and,  in  addition,  the  hands  move  without  proper 
co-ordination.  As  the  disease  progresses,  the  crura  cerebri  and  pons  may 
be  displaced  by  the  pressure  of  the  fluid,  and  irregular  symptoms  due  to 
stretching  of  the  cranial  nerves  may  appear.  These,  with  the  paraplegia, 
may  lead  to  a  suspicion  of  a  tumor  of  the  pons  or  base  of  the  brain,  and 
only  by  the  order  of  development  of  the  symptoms -can  the  differentiation 
be  made. 

The  diagnosis  between  cerebral  tumor  and  cerebral  hemorrhage'  will  be 
necessary  only  in  a  few  cases  in  which  the  onset  of  the  symptoms  has  been 
very  sudden.     There  are  a  few  cases  of  tumor,  chiefly  glioma,  in  which  the 
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growth  has  been  latent  for  some  time,  and  has  then  given  rise  suddenly, 
after  a  blow  on  the  head,  or  exposure  to  the  sun,  or  some  other  accidental 
influence,  to  well-marked  symptoms.  These  are  usually  both  general  and 
local,  more  noticeably  the  latter.  The  suspicion  of  a  tumor  will  be  aroused 
if  after  such  an  apoplectic  stroke  the  symptoms  persist  and  increase  instead 
of  subsiding,  and  if  headache,  convulsions,  and  optic  neuritis  appear. 
Hemorrhage  alone  never  gives  rise  to  the  last-named  symptom. 

The  diagnosis  between  cerebral  tumor  and  cerebral  syphilis  needs  little 
attention  in  patients  below  the  age  of  fifteen,  as  we  have  seen  that  cerebral 
syphilis  is  rarely  found  in  youth.  The  history  of  the  case,  the  nocturnal 
pain,  and  the  signs  of  syphilis  will  in  any  case  aid  in  the  differentiation. 

It  is  necessary  to  mention  that  chronic  Bright's  disease,  chronic  lead- 
poisoning,  and  anaemia  with  hypermetropia  have  been  mistaken  for  brain- 
tumor  ;  but  a  knowledge  of  this  fact  is  sufficient  to  warrant  such  appropriate 
investigations  as  will  enable  any  careful  physician  to  avoid  similar  mistakes. 

PROGNOSIS. 

It  is  necessary  in  all  cases  of  brain-tumor  to  give  an  absolutely  un- 
favorable prognosis.  Spontaneous  recovery  does  not  occur.  The  case  goes 
on  with  greater  or  less  rapidity  to  a  fatal  termination.  The  average  dura- 
tion is  two  years  from  the  onset  of  the  general  symptoms.  The  only  pros- 
pect of  recovery  lies  in  the  possibility  of  the  removal  of  the  tumor  by 
surgical  interference.  The  only  exception  to  this  rule  is  in  the  case  of 
syphilitic  growths,  which  are,  however,  rare  in  childhood. 

The  manner  of  death  is  usually  as  follows.  The  general  symptoms 
increase  in  intensity  and  wear  out  the  strength  of  the  patient,  who  gradually 
becomes  emaciated  and  sinks  into  a  state  of  stupor  or  coma,  in  which  a  series 
of  convulsions  occur  and  terminate  fatally,  or  in  which  there  occurs  a  paraly- 
sis of  the  respiratory  mechanism,  the  heart  continuing  to  beat  for  ten  or 
even  thirty  minutes  after  breathing  has  ceased.  Occasionally  death  occurs 
suddenly  from  cerebral  hemorrhage,  and  rarely  sudden  death  without  known 
cause  has  been  known  to  occur.  The  danger  of  sudden  death  in  these  cases 
should  always  be  revealed  to  some  member  of  the  family  of  the  patient, 
lest  its  occurrence  after  the  adoption  of  some  harmless  therapeutic  procedure 
should  lead  to  mistaken  accusations  regarding  the  effect  of  remedies. 

TREATMENT. 

In  syphilitic  tumors  or  in  cases  where  syphilis  is  a  possibility,  an  active 
course  of  mercurial  inunction  with  gray  ointment,  followed  by  the  continued 
use  of  large  doses  of  iodide  of  potassium,  beginning  with  ten  grains  three 
times  daily,  and  increasing  a  grain  a  day  until  sixty  or  eighty  grains  three 
times  a  day  are  being  taken,  is  indicated. 

In  tubercular  tumors  the  prompt  employment  of  forced  fatty  diet,  with 
cream,  or  cod-liver  oil ;  country  air  and  life  out  of  doors  in  a  proper 
climate:  and  the  continued  use  of  iodide  of  potassium  in  ten-grain  to 
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twenty-grain  doses  three  times  daily,  together  with  tonics  of  all  kinds,  may- 
be tried. 

In  all  other  forms  of  tumor  it  is  customary  in  this  country  to  administer 
iodide  of  potassium  in  large  doses,  and  in  the  experience  of  Seguin  and 
others  favorable  results  have  occasionally  occurred.  It  affords  the  only 
means  of  hope  in  those  tumors  which  are  inaccessible  to  surgical  interference. 

The  surgical  treatment  of  tumors  of  the  brain  is  a  subject  too  large  for 
extended  discussion  here,  and  is  also  a  subject  upon  which  facts  are  so  con- 
stantly and  rapidly  accumulating  that  statements  made  now  are  likely  to 
need  revision  in  a  very  short  time.26  At  the  present  time  it  seems  possible 
to  remove  tumors  from  any  part  of  the  cerebral  convexity  or  any  jrart  of 
the  great  longitudinal  fissure.  This  includes  tumors  of  the  cortex  and 
tumors  of  the  centrum  semiovale  which  lie  just  beneath  the  cortex  and  do 
not  invade  the  basal  ganglia.  When  the  diagnosis  of  a  tumor  in  these 
regions  is  arrived  at  with  any  degree  of  certainty,  an  attempt  at  removal  is 
indicated.  In  many  cases  of  tumor  in  the  central  and  occipital  regions  an 
early  diagnosis  is  possible ;  and  in  such  cases  the  operation  should  be  done 
as  soon  as  the  diagnosis  is  reached,  provided  the  case  is  one  considered  suit- 
able for  operation.  The  question  of  removing  tubercular  tumors  is  an 
open  one,  German  authorities  disapproving44  and  English  authorities  urging 
the  procedure.45  The  difficulty  of  removing  all  parts  of  a  tubercular  growth, 
and  the  liability  of  recurrence,  as  well  as  the  unfavorable  condition  existing 
in  a  tubercular  patient  for  any  operation,  must  be  admitted  ;  yet  successful 
operations  are  on  record. 

A  more  important  question  to  be  decided  is  in  regard  to  the  existence 
of  a  tumor  so  clearly  denned  from  the  brain-tissue  as  to  allow  of  removal. 
An  infiltrated  sarcoma  or  glioma  might  be  reached  by  the  surgeon  which 
could  not  be  cut  out  without  great  destruction  of  brain-tissue,  and  whose 
limits  could  not  be  determined.  As  a  matter  of  fact,  such  infiltrating 
tumors  are  usually  quite  vascular, — at  any  rate,  much  more  vascular  than 
the  hard,  encapsulated  sarcoma  or  glio-sarcoma  or  cerebral  cyst.  The  evi- 
dence of  vascularity  in  a  tumor  is  marked  variability  of  cerebral  symp- 
toms, dependent  on  or  in  evident  connection  with  those  causes  which  alter 
the  blood-supply  of  the  brain  or  the  general  vascular  tone.  For  example, 
if  hot  baths,  warm  or  cold  douches  to  the  spine,  stimulants,  the  changes  of 
weather,  such  drugs  as  produce  marked  changes  in  arterial  tone,  have  very 
marked  effect  upon  the  symptoms,  either  in  decreasing  headache,  cerebral 
sensations,  vertigo,  vomiting,  or  spasms,  or  in  increasing  them,  it  is  evident 
that  the  symptoms  vary  with  the  state  of  the  blood-supply.  It  may  then 
be  concluded  that  the  new  growth  is  vascular,  and  such  a  vascular  tumor 
is  more  likely  to  be  an  infiltrated  tumor  difficult  of  removal.  All  tumors, 
it  is  true,  produce  increase  of  intracranial  pressure  and  variations  in  the 
cerebral  circulation,  but  in  hard  encapsulated  tumors  the  symptoms  are 
much  more  constant  and  less  liable  to  variations  of  the  character  described. 
Such  tumors  may  be  removed  easily  and  safely  when  accessible.4"' a 
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When  the  table  on  page  551  is  studied,  it  appears  that  fifty-six  of  the 
tumors  tabulated  were  situated  in  the  cortex  and  centrum  semiovale  of 
the  cerebral  hemispheres. 

Since  tumors  in  these  parts  are  the  only  tumors  which  can  be  reached 
by  the  surgeon,  it  becomes  a  matter  of  interest  to  analyze  these  fifty-six 
tumors,  with  a  view  to  ascertain  how  many  of  them  could  have  been  re- 
moved. A  careful  study  of  the  histories  of  these  cases26  showed  that  in 
sixteen  of  them  the  tumor  could  not  have  been  diagnosticated  during  life, 
or  have  been  reached  by  a  surgeon.  Of  the  remaining  forty  cases,  nineteen 
could  have  been  successfully  diagnosticated  and  removed.  The  remaining 
twenty-one  could  not  have  been  accurately  located,  from  the  symptoms 
present,  and  hence  in  these  the  necessary  indications  for  an  operation  were 
wanting.  It  is  therefore  evident  that  of  the  two  hundred  and  ninety-nine 
cases  eighteen  per  cent,  were  in  a  part  of  the  brain  open  to  surgical  inter- 
ference, and  only  six  per  cent,  could  have  been  successfully  removed. 

The  question  arises  whether  tumors  in  other  locations,  constituting  the 
remaining  eighty-two  per  cent.,  are  inaccessible  to  the  surgeon.  It  must  be 
confessed  that  it  seems  impossible  at  present  to  remove  tumors  of  the  cere- 
bral axis  (thirty-four  per  cent,  of  the  cases).  These  tumors  lie  too  deep  to 
be  reached  by  the  surgeon,  or  they  lie  in  and  about  important  cerebral 
tracts  whose  division  during  their  removal  would  be  absolutely  contra-indi- 
cated, as  dangerous  to  life,  or  as  entailing  permanent  disability  or  paralysis. 
The  most  sanguine  of  surgeons  might  well  refuse  to  interfere  in  such  cases. 
In  regard  to  tumors  of  the  cerebellum  it  is  as  yet  too  soon  to  make  any 
absolute  statements.  It  has  been  shown  that,  while  the  diagnosis  of  a  tumor 
in  the  cerebellum  is  comparatively  easy,  it  is  very  difficult  to  determine  in 
which  hemisphere  of  the  cerebellum  the  tumor  lies.  This  must  be  settled, 
if  at  all,  through  a  study  of  indirect  local  symptoms,  such  as  those  of  dis- 
tant pressure  on  the  pons  and  cranial  nerves,  which  often  mislead.  Again, 
the  cerebellum  presents  but  one  of  its  three  surfaces  to  the  cranial  bones, 
and  lies  in  such  a  small  space  under  the  tentorium  that  any  displacement 
for  exploration  is  impossible.  If  an  operation  for  cerebellar  tumor  is 
undertaken  and  no  tumor  appears,  the  tumor  may  be  searched  for  by  in- 
cision of  the  hemispheres,  which  was  done  successfully  in  one  of  the  cases 
already  cited.  How  far  such  incisions  are  safe  is  as  yet  uncertain.  It  is 
probable  that  tumors  of  the  middle  lobe  of  the  cerebellum  can  be  reached, 
and  can  be  safely  removed  if  the  middle  lobe  be  not  injured  in  the  process. 
Its  injury  is  always  followed  by  permanent  cerebellar  ataxia  in  animals,  and 
there  is  no  reason  why  the  same  should  not  be  true  of  man.  And,  finally, 
it  must  be  noted  that  up  to  the  present  time  operations  for  removal  of  cere- 
bellar tumors  have  been  uniformly  followed  by  a  fatal  termination,  the 
patients  failing  to  rally,  and  dying  of  shock  or  of  exhaustion  with  respira- 
tory failure.  With  our  present  imperfect  knowledge  of  the  functions  of  the 
cerebellum,  it  is  impossible  to  assign  any  reason  for  the  fact  that  operations 
upon  it  are  more  dangerous  than  those  upon  the  cerebrum.    It  must  remain, 
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therefore  undetermined  whether  or  not  it  is  justifiable  to  attack  tumors  of 
the  cerebellum  surgically.  Yet  this  question  is  of  great  importance  in  cases 
of  tumors  in  children,  which,  as  the  table  shows,  are  found  in  this  location 
more  frequently  than  in  any  other  (thirty-two  per  cent.). 

The  remaining  cases  of  multiple  tumor  (fourteen  per  ceut.)  require  but 
passing  notice.  The  day  may  come  when  a  surgeon  may  venture  to  operate 
upon  several  tumors  at  once  in  succession.  As  a  last  resort  this  might  be 
attempted.  But  it  seems  that  the  existence  of  multiple  tumors  is  likely  to 
baffle  both  diagnostician  and  surgeon,  and  certainly  the  liability  to  recur- 
rence or  to  the  existence  of  other  tumors  of  unexpected  location  would  make 
an  operation  inadvisable. 

The  result  of  this  review  shows  that  but  a  small  percentage  of  tumors 
of  the  brain  are  at  present  subject  to  surgical  interference. 

For  a  discussion  of  the  methods  of  surgical  procedure  in  the  removal 
of  tumors  of  the  brain  the  reader  is  referred  to  the  article  upon  cerebral 
surgery. 

Since  the  removal  of  the  tumor  is  impossible  in  a  large  proportion  of 
the  cases,  treatment  must  be  largely  devoted  to  combating  individual  symp- 
toms. Eest  and  quiet  are  always  indicated,  to  prevent  cerebral  congestion. 
The  majority  of  the  general  symptoms  are  due  to  an  increase  of  intracranial 
pressure,  and  measures  which  may  decrease  this  pressure  may  relieve  the 
symptoms.  Such  are  free  watery  purgation,  hot  baths,  especially  mustard 
foot-baths,  cups  to  the  temples  or  nape  of  the  neck,  leeches  behind  the  ears, 
bromide  and  ergot  internally.  Any  of  these  may  be  used  Avhen  symptoms 
are  distressing,  with  prospect  of  relief.  When  the  headache  is  severe,  anti- 
pyrin  in  fifteen-grain  doses,  or  phenacetine  in  fifteen-grain  doses,  repeated 
in  one  hour  (once),  antifebrin  three  grains  and  morphine  one-sixth  of  a 
grain,  are  the  best  remedies,  the  doses  to  be  reduced  according  to  age,  those 
mentioned  being  for  adults.  The  same  remedies  sometimes  quiet  vertigo. 
Insomnia  may  be  treated  by  bromides,  paraldehyde,  or  sulphonal.  Cerebral 
vomiting  is  best  arrested  by  bromides  or  by  hypodermic  injections  of  mor- 
phine. If  general  convulsions  occur  frequently,  bromide  and  chloral  will 
have  to  be  given,  as  in  a  case  of  epilepsy.  In  any  case  such  measures  arc 
merely  palliative,  and,  when  there  is  doubt  regarding  the  diagnosis  of  the 
tumor,  and  it  is  known  to  be  inaccessible  to  the  surgeon,  it  is  justifiable  to 
give  the  patient  all  the  comfort  possible  by  establishing  an  opium-habit. 
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AFFECTIONS  OF  THE  NERVOUS  SYSTEM  IN 
HEREDITARY  SYPHILIS. 


By  ABNEE  POST,  M.D. 


Our  knowledge  of  the  manifestations  of  syphilis  in  the  nervous  system 
is  far  from  complete ;  in  the  congenital  forms  it  is  even  less  complete  than 
in  the  acquired.  This  article  is  not  intended  to  be  in  any  sense  a  complete 
account  of  nervous  syphilis  in  the  child,  but  rather  to  record  so  much  of 
our  present  knowledge — chiefly  from  the  clinical  stand-point — as  will  be  of 
practical  use  in  the  detection  of  other  cases. 

There  have  been  recorded  a  comparatively  large  number  of  cases  of 
congenital  syphilis  that  have  shown  nervous  symptoms  of  various  sorts. 
In  fact,  so  various  have  been  the  manifestations  that  it  is  probable  that 
every  form  of  nervous  syphilis  known  in  the  adult  may  appear  in  the 
heredito-syphilitic  child,  aud  these  various  manifestations  may  take  place  in 
the  youngest  infant  or  among  those  late  .symptoms  which  occur  in  child- 
hood or  even  in  adult  life,  and  which  constitute  syphilis  hsereditaria  tarda, 
so  called. 

Although  many  cases  have  been  reported,  they  are  as  yet  comparatively 
infrequent  as  regards  the  total  number  of  syphilitic  children. 

As  to  the  relative  frequency  of  nervous  symptoms  among  syphilitic 
children,  Rumpf '  has  some  interesting  figures. 

Of  his  patients  with  nervous  diseases  of  a  syphilitic  origin  there  are 
forty-two  married,  of  whom  he  has  exact  knowledge.  Of  these  forty-two 
marriages  fourteen  are  without  children,  and  there  was  apparently  no  sus- 
picion of  pregnancy  even.  Of  the  remaining  twenty-eight  marriages  all 
have  children.  In  thirteen  cases  out  of  these  twenty-eight,  syphilis  was  not 
recognizable  in  the  children.  In  fifteen  families  hereditary  syphilis  showed 
itself  in  the  most  various  forms.  In  these  fifteen  families  there  occurred 
seventy  pregnancies,  and  of  the  children  thirty-two  were  born  dead  before 
term.  Of  the  remaining  thirty-eight  children,  seventeen  died  in  the  first 
month,  in  part  of  convulsions,  one  died  at  the  age  of  three  years,  of  inflam- 


1  Die  syphilitischen  Erkrankungen  des  Nervensystems,  von  Theodor  Eumpf.  Wies- 
baden, 1887. 
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mation  of  the  brain,  and  the  remaining  twenty  are  still  alive.  Of  these 
twenty  still  living,  perhaps  three  may  be  regarded  as  healthy.  (They  all 
belong  to  one  family,  in  which  nine  miscarriages  were  followed  by  eight  chil- 
dren who  are  still  alive,— five  more  or  less  heredito-syphilitic,  the  youngest 
being  less  diseased  than  the  eldest,  while  the  three  last  born  present  no  cer- 
tain sign  of  syphilis.)  In  four  the  syphilitic  manifestations  are  doubtful, 
and  in  thirteen  they  are  evident,  more  particularly  in  diseases  of  the  bony 
system.  In  two  cases  there  is  disease  of  the  nervous  system.  Seven  cases 
having  already  died  of  diseases  of  the  nervous  system,  the  proportion  of 
nervous  affections  in  the  total  of  seventy  syphilitic  births  stands  at  about 
thirteen  per  cent.1  That  is  to  say,  the  early  forms  of  nervous  syphilis 
amounted  to  thirteen  per  cent.  The  possibility  that  the  apparently  healthy 
may  have  later  forms  cannot  be  shut  out.  Whether  the  nervous  system 
was  affected  in  some  of  the  still-births  cannot  be  determined. 

Whether  there  was  a  special  tendency  in  the  disease  to  attack  the  ner- 
vous system  because  of  a  nervous  heredity  cannot,  of  course,  be  determined ; 
but  thirteen  per  cent,  must  either  be  an  unusually  large  proportion  or  the 
syphilitic  origin  of  nervous  disease  in  children  must  be  often  overlooked. 

There  is  the  same  history  of  prodromic  symptoms  and  gradual  progress 
towards  the  most  serious  forms  of  disease  to  be  found  in  many  of  the  cases 
of  hereditary  nervous  syphilis  as  in  the  acquired.  Headache,  persistent  or 
intermittent,  and  often  accompanied  with  dizziness,  occurs  in  elder  children, 
while  in  infants  wakefulness  and  convulsions  occur  with  frequency. 

Clinically  there  are  a  number  of  cases  in  which  death  takes  place  with 
the  appearance  of  severe  brain-disease.  Usually  convulsions  set  in,  occa- 
sionally attended  by  paralysis,  enlargement  of  the  head,  or  abnormally  small 
head.  Of  Rumpf's  seventy-two  cases  ten  died  in  this  manner.  These 
cases  went  on  rapidly  to  death,  and  the  most  different  syphilitic  changes 
Were  found. 

It  is  probable  that  in  most  of  the  alleged  recoveries  from  tubercular 
meningitis  the  disease  has  been  syphilitic.  The  more  favorable  opportunity 
for  treatment  offered  by  a  syphilitic  origin  makes  it  exceedingly  important 
to  recognize  heredito-syphilis  in  such  cases.  "  A  general  indefiniteness  of 
symptoms  and  slowness  of  progression  should  arouse  suspicion,  especially 
if  the  absence  of  pulse-retardation  or  the  presence  of  any  characteristic 
symptoms  indicate  that  the  vault  rather  than  the  base  of  the  cranium  is 
involved,"  is  the  caution  given  by  Dr.  H.  C.  Wood.2 

Fournier  thinks  the  diagnosis  between  tubercular  meningitis  and  syphilis 
may  usually  be  made,  and  that  it  rests  upon  the  following  points.  In  cere- 
bral syphilis  there  is,  save  in  very  exceptional  cases,  a  constant  absence  of 

1  Rumpfs  method  of  reckoning  is  a  little  obscure.  Apparently  six  of  the  cases  said  to 
have  died  of  convulsions  are  counted  as  cases  of  nervous  disease  ;  one  died  of  inflammation 
of  the  brain,  and  two  are  still  living :  these  nine  cases  are  practically  thirteen  per  cent,  of 
the  seventy  pregnancies. 

2  Syphilis  of  the  Nervous  System,  1889,  p.  15. 
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fever  while  in  tubercular  meningitis,  on  the  contrary,  the  rise  of  tempera- 
ture commences  with  the  initial  symptoms  and  undergoes  later  curious  and 
almost  characteristic  oscillations.  Certain  symptoms  which  are  constantly 
observed  in  tubercular  meningitis  are  not  met. with  in  cerebral  syphilis, 
such  as  the  sudden  alternations  between  redness  and  pallor  of  the  face,  the 
retraction  of  the  abdominal  wall,  the  variations  in  the  pulse-rate,  and  the 
curious  association  of  a  raised  temperature  with  a  pulse  of  normal  or 
diminished  rapidity. 

E.  Mendel  believes  that  chronic  hydrocephalus  is  often  of  syphilitic 
origin. 

In  a  digest  of  the  literature  on  chronic  hydrocephalus,  by  M.  Arma'nd 
Ruffer,  M.D.,  in  Brain,  part  ii.,  1890,  the  author  states  that  he  has  found 
hereditary  syphilis  mentioned  in  twenty  per  cent,  of  the  cases  examined  by 
him  or  mentioned  in  medical  literature,  though  this  is  a  larger  percentage 
than  is  given  by  other  writers.  Hasse  reports  the  case  of  a  woman  who 
had  a  chancre,  the  husband  being  evidently  syphilitic.  She  had  three  still- 
born children,  but  the  fourth  was  hydrocephalic,  hemiplegic,  with  purple 
spots  on  the  skin,  and  died  when  six  months  old.  The  other  children,  born 
in  later  years,  were  evidently  syphilitic. 

Sandoz  believes  in  the  existence  of  a  syphilitic  hydrocephalus  which 
may  be  congenital  or  may  develop  in  the  first  few  months  of  extra-uterine 
life.  According  to  this  author,  it  is  most  probably  caused  by  inflammation 
of  the  ventricular  ependyma  and  plexuses. 

In  speaking  of  hydrocephalus,  Fouruier  says,  "I  have  too  often  met 
hydrocephalus  in  connection  with  hereditary  syphilis  not  to  recognize  a 
connection  entirely  different  from  simple  chance.  On  the  other  hand,  for 
the  sake  of  controlling  my  own  observation  by  the  experience  of  others,  I 
have  searched  the  annals  of  science,  and  I  have  found  such  a  number  of 
cases  identical  with  my  own  that  it  is  truly  impossible  not  to  consider 
syphilitic  heredity  as  one  of  the  better-proven  causes  of  hydrocephalus." 
But  he  distinctly  states  that  it  is  but  one  of  several  causes  that  give  rise  to 
hydrocephalus. 

The  cause  of  an  enlargement  of  the  head  that  passed  for  a  hydrocephalus 
was  found  by  Heubner  (in  a  child  of  nearly  five  months)  not  in  an  extraor- 
dinary enlargement  of  the  ventricle,  which  was  but  slightly  enlarged,  but  in 
a  pachymeningitis  hemorrhagica.1  Waldeyer  and  Kobuer  found  a  similar 
case.2  They  found  double-sided  periostitis  with  changes  similar  to  those  in 
pachymeningitis  haBmorrhagica  interna.  Heubner  considers  the  enlarge- 
ment of  the  ventricle  secondary  to  the  disease  of  the  skull,  and  believes  that 
in  this  way  a  confounding  with  hydrocephalus  takes  place. 

Epileptic  convulsions  in  various  forms  have  long  been  recognized  as 
occasionally  the  result  of  inherited  syphilis.  They  constitute  one  of  its 
most  frequeut  manifestations,  it  may  be  as  the  only  manifestation  or  asso- 


1  Virchow's  Archiv,  lxxxiv.  267.  *  Ibid.,  lv.  368. 
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ciated  with  other  symptoms  of  cerebral  affections.  Sometimes,  though 
beyond  question  rarely,  the  epilepsy  is  free  from  all  associated  symptoms, 
and  cannot  be  distinguished  from  essential  epilepsy.  More  often  the 
attacks,  at  least  in  the  opinion  of  Fournier,  are  associated  with  pain  in 
the  head  and  symptoms  of  a  congestive  order,  such  as  buzzing  in  the  ears, 
sudden  and  passing  obscurations  of  vision,  dizziness,  and  modifications  in 
habits  and  character  and  failure  in  intellect.  A  case  of  Fournier's  illus- 
trates so  well  this  class  of  accidents  that  it  seems  worth  while  to  give  it  in 
brief: 

An  infant  born  of  parents  recently  syphilitic  presented  in  infancy  un- 
mistakable syphilitic  lesions  on  the  skin  and  mucous  membranes.  It  was 
treated  and  apparently  cured.  It  reached  the  age  of  seven  and  a  half  years 
in  apparent  health.  At  that  time  it  had  a  convulsion  while  at  play.  Two 
other  attacks  succeeded  in  the  same  week.  At  this  time  Fournier  saw  the 
case.  The  parents  described  minutely  the  convulsions,  but  no  mention  was 
made  of  any  other  symptom.  Fournier  succeeded  in  drawing  out  a  series 
of  symptoms  which  served  for  diagnosis.  1.  For  about  three  weeks  the 
boy  had  at  intervals  complained  of  his  head,  and  sometimes  severely.  At 
such  times  he  could  not  bear  the  light.  2.  During  the  same  time  he  had 
experienced  strange  symptoms,  which  he  had  told  his  mother.  At  certain 
moments  he  could  not  see,  or  his  head  turned  round  or  everything  turned 
about  him,  he  heard  bells  in  his  ears,  and  once  thought  he  was  going  to  fall. 
3.  The  child's  governess  gave  important  information  in  regard  to  his  intel- 
ligence. For  some  weeks  he  had  been  inattentive,  incapable  of  application, 
and  forgetful.  For  some  seconds  he  seemed  to  comprehend  nothing,  and 
could  not  answer  questions  put  to  him.  Such  a  collection  of  symptoms 
excluded  the  hypothesis  of  simple  epilepsy,  and  showed  the  convulsions  to 
be  symptomatic  of  a  most  serious  cerebral  affection,  which  would  be  most 
naturally  syphilitic  from  the  antecedent  history. 

Gowers1  has  seen  eight  cases  in  which  patients  with  epilepsy  were  the 
subjects  of  well-marked  inherited  syphilis.  In  all  these  cases  the  attacks 
had  the  aspect  of  idiopathic  epilepsy,  cases  in  which  there  were  symptoms 
suggestive  of  local  brain-disease  being  excluded.  In  only  two  of  these 
cases  did  the  attacks  begin  in  infancy.  In  all  the  others  they  commenced 
towards  the  end  of  or  after  childhood. 

A  case  of  my  own  illustrates  the  attacks  of  less  marked  character.  In 
this  case  the  syphilis  is  undoubted,  but  the  heredity  cannot  be  fully  estab- 
lished, except  from  the  evidence  of  Hutchinsonian  teeth  and  hazy  cornese. 
She  is  seldom  free  for  any  length  of  time  from  some  manifestation  of 
syphilis,  Avhich  yields  to  appropriate  treatment.  When  twelve  years  old, 
she  had  a  series  of  "nervous  spells."  In  these  attacks,  which  alwaj-s  oc- 
curred at  night,  everything  seemed  to  be  turning  round,  and  at  the  same 

1  Epilepsy  and  other  Chronic  Convulsive  Diseases,  etc.,  by  W.  K.  Gowers,  M  D., 
F.R.C.P.,  1881. 
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time  the  child  felt  as  if  she  were  in  a  boat  which  was  rocking  violently 
and  was  going  to  tip  over.  These  attacks  lasted  about  an  hour,  and  were 
followed  by  nausea  and  vomiting.  There  was  no  loss  of  consciousness. 
The  attacks  occurred  as  often  as  three  times  a  week,  and  disappeared  after 
the  use  of  iodide  of  potassium. 

Hemiplegia,  more  or  less  complete,  is  an  occasional  manifestation  of 
inherited  syphilis.  It  seems  to  be  often  preceded  by  other  symptoms  of 
disease  within  the  cranium,  but  is  sometimes  the  first  sign  of  nervous  trouble 

to  attract  attention. 

In  a  clinical  lecture  on  hemiplegia  in  children,  Dr.  John  Abercrombie, 
assistant  physician  to  the  Great  Ormond  Street  Hospital,  speaks  of  some 
fifty  cases  of  which  he  has  notes.  There  was  evidence  of  congenital 
syphilis  in  four  of  these  cases,  and  there  was  good  reason  to  attribute  the 
paralysis  to  this  cause.  Syphilis  may  have  had  a  share  in  some  of  the 
other  cases  also,  as  two  of  the  children  in  whom  the  paralysis  followed 
measles  were  certainly  syphilitic,  and  consequently  may  have  had  disease 
of  the  cerebral  vessels,  while  it  was  also  a  possible  factor  in  other  cases. 

Dr.  A.  B.  Marfan  gives,  in  the  Annales  de  DermaMogie  et  de  Syphlv- 
graphie  of  September  25,  1887,  the  following  history : 

The  father  had  chancre  with  secondary  lesions  six  months  before  mar- 
riage. Being  without  symptoms,  he  believed  he  was  well.  Three  or  four 
months  after  marriage  the  wife  had  a  sore,  evidently  a  chancre,  on  the 
lower  lip,  being  at  that  time  already  pregnant :  she  took  iodide  of  potas- 
sium, and  her  baby  was  born  apparently  healthy,  but  at  the  age  of  one 
month  had  a  syphilitic  eruption. 

The  second  child,  a  daughter,  the  subject  of  this  sketch,  was  born  in 
January,  1887.  On  the  1st  of  May  the  little  one,  up  to  that  time  healthy, 
fell  from  a  height  of  fifty  centimetres,  and  on  examination  after  the  fall 
moved  all  her  limbs  spontaneously.  The  3d  of  May  the  mother  found  she 
did  not  move  the  left  leg.  The  following  day  the  left  arm  was  almost 
without  movement,  and  the  mouth  was  deformed  when  she  cried;  the 
child  did  not  appear  to  suffer,  and  nursed  well.  Examined  on  the  8th 
of  May,  it  was  possible  to  recognize  the  following  condition.  The  left 
lower  limb  was  nearly  inert.  There  was  not  complete  abolition  of  motion ; 
it  would  be  more  proper  to  call  it  paresis  than  paralysis,  since  the  limb 
maintained  itself  in  the  position  that  was  given  it,  but  had  no  tendency  to 
return  to  the  original  position.  When  the  child  was  held  up  by  the  fingers 
in  the  axillae,  the  right  leg  was  animated  by  very  active  movements,  while 
the  left  leg  remained  motionless.  The  left  arm  was  motionless,  though  the 
right  was  very  active.  When  crying,  there  was  marked  deviation  towards 
the  right.  The  orbicularis  was  intact,  and  the  pupils  showed  no  inequality. 
No  contractures  in  the  paralyzed  limbs.     Sensibility  intact. 

1  British  Medical  Journal,  June  18,  1887,  p.  1326 ;  Braithwaite's  Ketrospect,  January, 
1888,  p.  37. 


IN   HEREDITARY   SYPHILIS.  595 

Mercurial  inunction  was  employed  upon  the  child,  and  to  the  nursing 

mother  two  grammes  of  iodide  of  potassium  were  given  daily.    At  the  end 

.  of  eight  days  amelioration  was  manifest :  movements  had  in  part  returned. 

Fifteen  days  after,  it  was  impossible  to  tell  any  difference  between  the  two 

sides. 

Any  possible  doubt  as  to  the  hereditary  syphilis  was  removed  a  month 
later.     On  June  22  the  child  showed  moist  papules. 

The  author  says,  "  At  the  beginning  we  could  not  be  absolutely  certain 
that  the  hemiplegia  was  due  to  syphilis.  The  undeniable  syphilis  of  father 
and  mother  and  the  certain  hereditary  infection  of  the  elder  brother  spoke 
for  it ;  but  the  absence  of  all  tegumentary  lesions  and  of  all  other  index 
of  hereditary  syphilis,  the  perfect  health  of  the  child,  and  the  rarity  of 
specific  hemiplegia  in  the  new-born,  left  us  in  doubt.  Hesitation  disap- 
peared in  part  with  the  effect  of  treatment,  and  totally  with  undeniably 
syphilitic  cutaneous  lesions." 

Dr.  Marfau  speaks  of  an  arterial  lesion,  a  partial  oblit«ration,  as  the 
only  explanation  of  the  symptoms. 

Dr.  J.  Hughlings  Jackson,  in  his  pamphlet  on  "  Nervous  Diseases  in 
Inherited  Syphilis,"  gives  a  case  of  a  girl  of  ten  years  under  his  care  with 
hemiplegia  of  the  left  side.  The  paralysis  of  the  arm  was  complete,  the 
leg  was  so  weak  that  the  child  could  not  make  an  approach  to  standing, 
and  the  face  deviated  t-Q  the  right.  The  signs  of  congenital  syphilis  were 
satisfactory.  Two  years  before,  she  was  said  to  have  had  St.  Vitus's  dance. 
The  mother  was  quite  positive  that  the  movements  affected  only  the  left,  the 
subsequently  paralyzed,  side.  On  getting  out  of  bed  one  morning  nearly 
two  years  later,  she  fell,  and  could  not  stand  when  raised.  She  was  put  to 
bed  again,  and  quickly  afterwards  she  screamed  and  went  into  a  fit.  She 
foamed  at  the  mouth  and  her  mouth  was  bloody,  and  the  fit  was  followed 
by  the  hemiplegia  already  described. 

This  case  is  particularly  interesting  because  of  the  preceding  chorea, 
A  few  other  cases  have  been  reported  in  which  chorea  has  occurred  in 
syphilitic  children,  but  the  relationship  of  cause  and  effect  cannot  be  con- 
sidered established. 

Paraplegia  depending  upon  inherited  syphilis  is  rare,  but  differs  in  no 
essential  particular  from  the  paraplegia  attending  acquired  syphilis. 

The  paralysis  may  be  the  result  of  spinal  lesions  that  manifest  them- 
selves externally  and  that  affect  the  cord  only  secondarily,  or  of  lesions  that 
attack  the  cord  or  its  envelopes  directly.  Fournier  relates  a  case  of  the 
first  class  in  a  boy  of  seven  years,  who  was  attacked  with  a  gradually  in- 
creasing paresis  of  the  legs.  Fournier  found  the  reason  for  that  symptom 
in  a  massive  swelling  of  several  dorsal  vertebrae  which  constituted  a  sort 
of  gibbosity.  The  specific  nature  of  that  bony  lesion  was  inferred  from 
the  family  and  personal  antecedents  of  the  child,  and  from  the  coexistence 
of  other  manifestations  undoubtedly  syphilitic,  and  notably  tibial  periostitis. 
Treatment  by  iodine  produced  a  notable  diminution  in  the  size  of  the  spinal 
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tumor  and  coincidently  in  the  paralysis,  but  the  child  was  obliged  to  leave 
Paris  prematurely,  and  its  subsequent  history  is  unknown. 

Laschkewitz  relates  a  similar  case  occurring  in  an  heredito-syphilitic 
girl  of  thirteen  years,  in  which  a  hyperostosis  of  the  second  cervical  ver- 
tebra gave  rise  to  paralysis  of  all  four  limbs.  Recovery  took  place  in 
two  months  under  antisyphilitic  medication. 

Of  the  second  class,  Keyes  gives  a  case  of  a  boy  of  four  or  five  years, 
who  was  affected  with  complete  paraplegia  on  two  separate  occasions,  the 
attack  lasting  only  one  day  each  time,  and  who  habitually  suffered  from  too 
frequent  desire  to  urinate,  especially  at  night.  He  had  headache,  and  was 
irritable,  pallid,  run  down,  dejected,  and  miserable.  At  eight  years  of  age 
he  had  had  no  return  of  his  nervous  symptoms. 

The  relationship  between  syphilis  and  disease  of  the  cord  is  still  a  sub- 
ject of  grave  discussion,  and  but  few  attempts  have  been  made  to  establish 
a  connection  between  disease  of  the  cord  and  hereditary  syphilis.  Remak 
drew  attention  in  1885  to  a  possible  connection  between  tabes  in  children 
and  syphilitic  heredity.1  His  first  case  was  that  of  a  twelve-year-old  girl 
whose  symptoms  consisted  in  a  girdle-like  constriction,  lancinating  pains, 
paresthesia  with  a  reduction  of  the  sensation  of  taste,  absence  of  the 
reflexes,  ataxia  and  gastric  crises,  one-sided  ptosis  and  double  vision,  and, 
later,  atrophy  of  the  optic  nerve. 

Affections  of  the  peripheral  nerves  in  consequence  of  hereditary  syphilis 
are  frequent,  and  have  been  particularly  noticed  in  the  cerebral  nerves,  but 
usually  in  conjunction  with  other  symptoms.  Atrophy  of  the  optic  and 
auditory  nerves  is  probably  not  unusually  to  be  referred  to  this  cause. 

Dr.  Hughlings  Jackson,  in  his  pamphlet  on  "  Nervous  Diseases  in 
Inherited  Syphilis,"  published  in  1868,  said  that  he  had  seen  but  one  case 
of  marked  nervous  symptoms  (except  convulsions)  in  an  infant  who  at  the 
same  time  showed  signs  of  syphilis.  In  this  case,  seen  in  Mr.  Hutchinson's 
practice,  there  was  spasm  of  the  muscles  supplied  by  the  portio  dura,  and 
paraplegia. 

A  peculiar  form  of  paralysis  has  been  occasionally  met  with,  affecting 
the  anterior  branches  of  the  brachial  plexus  and  causing  more  or  less  com- 
plete motor  paralysis  of  the  upper  extremities,  the  sensibility  and  tempera- 
ture remaining  normal.  In  two  cases  of  this  affection  noted  by  Henoch 
the  upper  extremities  were  almost  completely  paralyzed,  the  flexor  muscles 
of  the  fingers  alone  retaining  a  slight  trace  of  contractility.  Signs  of 
syphilis  were  present,  and  the  paralysis  soon  disappeared  under  the  influence 
of  specific  treatment.  In  connection  with  some  of  these  cases  a  peculiar 
twisting  of  the  head  backward  has  been  mentioned. 

Paralysis  of  the  ocular  muscles  is  very  common  among  nervous  mani- 
festations of  acquired  syphilis.  In  congenital  syphilis  it  has  been  reported 
but  rarely. 


1  Berlin.  Klin.  Woeheuschrift,  1885,  No.  7. 
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There  is  a  report  of  a  case  by  Mr.  Nettleship,1  in  which  the  patient,  a 
girl  of  fourteen,  had  partial  numbness  of  the  right  forehead,  cheek,  and  side 
of  the  nose,  and  of  the  eyelid,  conjunctiva,  and  cornea.  She  could  feel,  but 
less  distinctly  than  on  the  other  side.  The  numbness  appeared  greatest 
on  the  eyeball  itself.  There  was  complete  paralysis  of  the  external  and 
superior  recti,  and  paresis  of  the  inferior  and  internal  recti  and  levator 
palpebrse:  the  superior  oblique  was  probably  paralyzed.  In  this  patient 
the  father  was  known  to  have  had  syphilis  before  the  child's  birth,  and 
the  evidence  of  syphilis  in  the  child  herself  was  satisfactory. 

Mr.  J.  B.  Lawford  reports  two  cases  of  paralysis  of  the  ocular  muscles 
in  congenital  syphilis  in  the  Loudon  Ophthalmia  Review  for  1890,  page 
98.  These  cases  had  both  reached  adult  life.  In  one  case,  at  least,  the 
paralysis  was  probably  due  to  peripheral  nerve-disease.  In  looking  for 
recorded  cases  through  a  large  amount  of  literature  Mr.  Lawford  has  found 
only  three  cases.  The  first  is  one  recorded  by  Von  Graefe :  a  child  aged 
two  years  had  paralysis  of  all  the  branches  of  the  left  thii-d  nerve ;  the 
right  eye  had  also  been  lost  from  syphilitic  iritis.  At  the  post-mortem 
examination  there  were  found  gross  changes  in  the  intracranial  portion  of 
the  third  nerve,  described  as  a  gummatous  interstitial  neuritis  and  perineu- 
ritis. The  second  case  was  that  of  Mr.  Nettleship,  already  mentioned ;  and 
the  third  is  contained  in  Hutchinson's  book  on  syphilis,  and  is  that  of  a 
boy  aged  sixteen,  who  had  partial  bilateral  ophthalmoplegia  externa,  and, 
in  addition,  complete  atrophy  of  the  optic  nerves. 

Ptosis  and  double  vision  were  symptoms  in  the  case  of  Remak  just 
mentioned. 

Idiocy  does  not  seem  to  be  a  frequent  result  of  syphilis,  according  to 
Ireland,  in  his  "  Idiocy  and  Imbecility,"  though  he  has  met  with  a  few 
apparent  instances  of  the  kind.2  Such  cases  are  rare,  according  to  Four- 
nier,  because  the  cerebral  lesions  which  result  in  such  a  loss  of  intellect  are 
usually  fatal ;  but,  though  rare,  they  are  nevertheless  well  authenticated. 
Fournier  has  himself  met  with  five  cases. 

Syphilis  leads  more  often  to  juvenile  dementia  after  infancy  than  to 
congenital  cerebral  deficiency.  In  an  extremely  valuable  article  on  this 
subject  in  Brain  for  1883,  Dr.  Judson  S.  Bury  concludes  that  hereditary 
syphilis  is  a  more  frequent  factor  in  the  production  of  mental  disturbance 
than  has  hitherto  been  recognized,  and  that  congenital  deficiency  of  mind 
from  inherited  syphilis  is  probably  rarer  than  mental  failure  coming  on  in 
childhood.  He  thinks  it  is  questionable  whether  juvenile  dementia  and 
insanity  have  been  properly  separated  by  writers  on  insanity. 

In  the  matter  of  diagnosis,  it  must  be  remembered  that  there  are  no 
symptoms  pathognomonic  of  syphilis  of  the  nervous  system.     The  same 


1  Transactions  of  the  Pathological  Society  of  London,  1881,  vol.  xxxii. 

2  See  also  Fletcher  Beach,  Cases  of  Idiocy  and  Imbecility  due  to  Inherited  Syphilis, 
American  Journal  of  Insanity,  January,  1888. 
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general  principles  hold  good  in  nervous  symptoms  in  hereditary  syphilis  as 
in  acquired.  Disorderly  grouping  of  symptoms  and  the  coexistence  of  sev- 
eral foci  of  disease — that  is,  the  simultaneous  affection  of  several  points  of 
the  nervous  system  at  the  same  time — are  circumstances  that  should  awaken 
suspicion.  It  is  the  antecedent  history  of  the  patient  and  of  the  family 
that  should  then  be  considered.  If  there  is  a  reasonable  suspicion  of  the 
disease,  the  child  should  be  given  the  benefit  of  the  doubt  and  be  put  upon 
specific  treatment.  The  iodide  of  potassium  may  be  given  in  relatively 
large  doses  to  quite  young  children  without  harm.  It  is  particularly  indi- 
cated in  nervous  syphilis,  where  it  shows  its  greatest  influence.  It  should 
be  used  first  and  freely.  Mercury  may  well  be  added;  but  the  relative 
value  of  these  two  drugs  is,  in  nervous  disease,  the  reverse  of  that  in  other 
aud  more  common  forms  of  congenital  syphilis. 


TOXIC  AFFECTIONS  FROM  ARSENIC  AND  LEAD. 

Br  J.  J.  PUTNAM,  M.D. 


AKSEKECAL  POISONING. 

DEFINITION. 

It  is  the  intention  of  this  paper  to  deal  mainly  with  the  subject  of 
chronic  arsenical  poisoning,  especially  as  arising  from  those  causes  to  which 
children  are  liable  to  be  exposed,  such  as  the  use  of  arsenic  as  a  medicine, 
and  for  the  purpose  of  coloring  papers  and  fabrics.  Acute  arsenical  poison- 
ing will  be  described  only  so  far  as  it  is  necessary  to  give  completeness  to 
the  general  clinical  picture,  and  for  the  sake  of  calling  attention  to  certain 
matters  of  pathological  interest. 

ETIOLOGY. 

Sources  of  Poisoning,  and  Relative  Poisonousness  of  the 
Different  Arsenical  Preparations. — The  sources  of  poisoning  to 
which  children  are  mainly  exposed — not  to  speak  of  intentional  poisoning 
— are,  for  the  acute  forms,  the  mixtures  used  to  destroy  vermin  (such  as 
"  Rough  on  Rats,"  "  Paris  Green,"  "  German  Fly-Paper,"  and  "  Buffalo 
Carpet-Moth  Annihilator"),  against  the  manufacture  and  sale  of  which  our 
laws  afford  us  inadequate  protection ;  for  the  more  chronic  forms,  the  in- 
cautious use  of  arsenic  as  a  medicine,  and,  above  all,  many  of  the  pigments 
employed  in  coloring  articles  of  domestic  use,  and  certain  glazes.  Of  some 
of  these  pigments  arsenic  is  a  fixed  component ;  while  it  is  used  in  the  man- 
ufacture only  of  others,  and  can  be  removed  from  them  by  a  proper  purifi- 
cation, which,  of  course,  somewhat  increases  the  cost x  of  the  product.  Of 
the  latter  class  are  many  of  the  aniline  dyes ;  and  this  may  suffice  to  call  to 
mind  the  general  fact  that  numerous  colors  besides  green  are  to  be  suspected. 

The  following  list,  condensed  from  those  given  in  the  papers  of  Dr. 

Jabez  Hogg,2  and  the  reports  by  the  Committee  of  the  English  National 

Health  Society,3  and  by  Draper4  and  Wood,  will  indicate  the  range  of 

materials  containing  arsenic  which  might  be  sources  of  danger  to  children  : 

fancy  colored  papers,  both  in  sheets  and  as  used  for  covering  or  making 

boxes,  toys,  and  confectionery,  lamp-shades,  labels,  books ;  artificial  flowers 

and  leaves ;  wax  ornaments  ;  clothing,  and  curtains  printed  or  woven ;  fur- 
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niture-covering  (perambulators);  colored  toys;  oil-colors  for  decorative 
purposes ;  japanned  goods ;  Venetian  and  other  blinds  ;  linen  glaze  (rarely), 
and  glazed  paper  collars;  flannel  and  calico  shirts;  the  linings  of  boots, 
coat-sleeves,  and  hats;  colored  chalk  ;  stockings  ;  and  foulard  cambric. 

Green  tarlatan  contains  enormous  quantities  of  arsenic,  applied  so 
loosely  that  it  readily  flies  off,  and  both  workers  and  weavers  of  this  fabric 
have  frequently  been  actually  poisoned.  This  material,  though  now  rarely 
made  into  dresses,  is  still  largely  used  for  decorative  and  other  purposes. 

A  recent  investigation  in  England,  by  A.  W.  Stokes,5  shows  that  the 
danger  from  these  various  sources  is  not  a  matter  of  the  past.  The  external 
use  of  arsenic  on  raw  surfaces,  and  even  on  the  sound  skin,  whether  in  the 
form  of  powder  (seem/ra,  Violet-powder  Cases),  germicide  washes,  or  oint- 
ments, may  give  rise  to  poisoning.  Some  of  the  papers  used  for  kindergarten 
purposes  (especially  the  glazed  green  and  red)  contain  very  large  quantities, 
so  that  a  piece  a  few  inches  square  might,  if  chewed  or  sucked,  cause  serious 
or  even  fatal  poisoning,  and  such  results  have  followed  the  sucking  of  wall- 
paper or,  in  one  case,  of  a  green  band  surrounding  a  package  of  envelopes. 

With  regard  to  the  vexed  subject  of  wall-paper  and  carpet  poisoning, 
however  much  overrated  the  danger  from  these  sources  may  be  thought 
to  have  been,  no  candid  person  can  thoroughly  study  the  evidence  without 
becoming  convinced  that  the  danger  exists.  The  arsenic  occurs  not  only  in 
the  pigment  of  the  paper,  but  sometimes  also  in  the  paste  or  sizing  with 
which  the  pigment  or  the  paper  is  attached.*  In  some  cases,  especially 
with  papers  of  an  older  date,  but  still  largely  on  our  walls,  as  much  as  forty 
or  fifty  grains  of  arsenic  have  been  found  to  the  square  foot  of  paper.f  We 
are  not,  however,  as  yet  in  position  to  assert  how  much  arsenic  a  paper 
must  contain  before  it  is  to  be  pronounced  dangerous.  This  question  can 
be  answered  by  extended  clinical  observations  alone,  and  it  is  already  cer- 
tain that  various  conditions  not  fully  understood  may  make  a  paper  dan- 
gerous which  would  have  been  thought  harmless. 

The  greatest  danger  of  poisoning  from  this  cause  is  doubtless  from  the 
dust  blown  off  by  currents  of  air,  or  detached  by  the  brush  or  cloth,  which 
settles  on  the  floor,  or  on  books  and  furniture,  thence  to  be  wafted  off  again 
in  small  or  large  quantities.  Besides  this  source,  however,  the  facts  that 
poisoning  seems  to  occur  sometimes  from  an  arsenical  paper  over  which  an- 
other, free  from  arsenic,  has  been  laid,  and  that  heat  and  moisture  favor  its 
occurrence,  suggest  that  some  volatile  compound  of  arsenic  may  be  formed. 
Toxic  Dose. — The  maximal  therapeutic  dose  of  arsenious  acid  for 
adults  is  usually  placed  at  from  five  to  eight  milligrammes  (from  one- 
twelfth  to  one-eighth  of  a  grain,  equivalent  to  from  ten  to  fifteen  minims 

*  A  small,  and  probably  insignificant,  amount  of  arsenic  is  said  to  come  from  the 
imported  hides,  preserved  -with  arsenic,  from  which  the  glue-size  is  sometimes  made. 

t  A  case  has  recently  come  to  the  writer's  notice  where  almost  all  the  papers  of  a 
patient's  house,  fifteen  in  number,  which  had  been  put  on  by  one  of  the  best  dealers  in 
Boston  twenty  years  ago,  contained  arsenic,  and  most  of  them  in  large  amounts. 
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of  Fowler's  solution).  Much  larger  doses  are  occasionally  taken  after 
gradual  habituation,  and  the  arsenic-eaters  of  Styria,  it  is  said,  become 
inured  to  doses  of  twelve  or  even  twenty  centigrammes. 

Doses  of  six  centigrammes  (one  grain)  are  liable  to  cause  alarming 
symptoms,  and  from  twelve  to  eighteen  centigrammes  (from  two  to  three 
grains)  to  cause  death  (Taylor  and  others),  though  the  fatal  result  occasion- 
ally fails  to  occur  after  enormous  doses,  both  of  arsenic  in  substance  and 
of  the  solutions  of  its  salts. 

Children  differ  less  from  adults  in  their  susceptibility  to  arsenic  than  in 
that  to  many  other  poisons. 

Doses  of  ten  and  even  twenty  minims  of  Fowler's  solution  two  or  three 
times  daily  are  sometimes  reached  in  the  treatment  of  chorea,  but  the  patients 
need  close  watching  while  taking  them.  Taylor6  reports  a  case  where  a 
child  of  sixteen  months  was  given  about  one-third  of  a  grain  of  arsenious 
acid  in  solution,  and  recovered  after  prolonged  vomiting.  The  same  writer7 
was  personally  consulted  with  regard  to  three  hundred  and  forty  children 
in  an  industrial  school  who  were  accidentally  poisoned  in  consequence  of 
the  dilution  of  milk  with  water  from  a  boiler  containing  a  quantity  of 
arsenical  cleansing  fluid.  Each  child  was  believed  to  have  taken  the  equiv- 
alent of  about  one  grain  of  arsenious  acid,  yet  all  recovered  after  one  or 
two  weeks.  In  cases  of  wall-paper  poisoning,  moreover,  affecting  a  whole 
family,  it  is  by  no  means  always  the  children  who  suffer  most.  Children 
differ  greatly,  however,  as  regards  their  susceptibility,  and  occasionally  show 
slight  symptoms  of  poisoning  from  a  dose  as  small  as  two  minims,  per- 
haps even  less.  I  have  cited  in  another  place 8  a  number  of  instances  to 
show  that  even  small  doses  are  not  without  danger,  and  that  apparent 
habituation  is  not  a  perfect  safeguard.* 

PATHOLOGY. 

Arsenic  is  a  poison  to  all  forms  of  animal  life,  with  the  unexplained  ex- 
ception of  certain  bacteria  and  low  fungous  growths.  The  changes  which  it 
sets  up  in  the  human  body  are  partly  due  to  its  local  action,  partly  secondary 
to  alterations  in  the  blood  and  nervous  system  and  other  organs. 

Although  not  regarded  as  a  corrosive  agent,  it  is  a  powerful  local  irri- 
tant, and  may  eventually  cause  the  destruction  of  the  mucous  membranes, 
and,  less  rapidly,  of  the  skin,  when  applied  in  solution  or  even  in  sub- 
stance. 

It  is  important  to  note  that  many,  though  not  all,  of  its  local  effects 
closely  resemble  those  which  it  excites  in  the  same  parts  after  absorption. 
It  will  therefore  be  profitable  to  consider  in  conjunction  these  two  modes 
of  action,  noting  the  differences  between  them  when  necessary. 

The  direct  action  of  arsenic  on  the  skin  varies  greatly,  according  to  the 

*  Even  the  peasants  of  Styria  are  said  to  fall  victims  occasionally  to  their  habit.  See 
also  a  case  reported  in  the  Dublin  Quarterly  Journal,  vol.  xxxvi.  p.  474. 
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preparation,  its  concentration,  and  the  length  of  exposure,  as  well  as  to  the 
susceptibility  of  the  patient  and  the  peculiarities  of  his  reaction,  the  latter  fac- 
tors being  dependent  in  part  upon  age  and  constitution.  In  general,  it  may 
be  said  that  the  arsenical  eruptions  cover  a  large  range  of  inflammatory  con- 
ditions and  typical  dermatoses.  These  cases  are  often  difficult  of  diagnosis. 
Thus  Dr.  J.  C.  White9  reports  the  case  of  an  infant  with  extensive  and 
severe  papular  eczema,  with  excoriation  of  the  face  and  scalp,  and  inter- 
trigo of  various  parts  of  the  body,  apparently  due  to  arsenical  wall-paper. 

A  cutaneous  affection  which  occasionally  results  from  arsenic  when  given 
for  a  long  time  is  herpes  zoster,  seen  by  Bokai*  in  three  out  of  one  hundred 
and  thirteen  cases  of  children,  all  treated  in  a  similar  manner  for  chorea. 
This  small  number  might  well  be  due  to  coincidence,  but  other  practitioners 
have  made  the  same  observation,10  and  the  writer  has  recently  seen  an 
apparently  similar  case  in  an  old  woman.  It  is  possible  that  in  such  cases 
the  arsenic  acts  by  causing  localized  neuritis,  as  it  is  known  sometimes  to 
do,  and  that  the  herpes  is  a  secondary  result. 

Another  interesting  effect  is  a  general  bronzing  of  the  skin,  simulating 
the  appearance  seen  in  Addison's  disease,  and  lasting  for  a  number  of  weeks 
after  the  cessation  of  treatment.11 

An  important  series  of  cases  illustrating  the  local  and  general  effects  of 
arsenic  applied  in  substance  to  the  skin  of  young  infants  are  the  "  violet- 
powder"  cases  reported  by  W.  H.  Power  and  by  several  gentlemen  who  had 
observed  the  patients.12  Of  the  twenty-niue  cases  reported,  thirteen  were 
fatal.  The  powder  contained  about  thirty-eight  per  cent,  of  arsenic,  and 
was  dusted  on  repeatedly  for  toilet  purposes.  The  skin  became  intensely 
congested,  and  in  some  instances  dark-colored  and  brawny.  Acute  inflam- 
matory reaction  and  sloughing  soon  set  in  in  some  of  the  cases. 

Arsenic  is  liable  to  be  absorbed  through  the  skin,  especially  from  abraded 
surfaces ;  and  severe  general  symptoms  and  even  death  have  resulted,  in  the 
case  of  children,  from  ointments  and  washes,  and  even  from  clothing,  such 
as  stockings,  colored  with  arsenical  pigments.13 

It  is  still  more  true  of  the  changes  set  up  by  arsenic  in  the  mucous  mem- 
branes, than  of  those  excited  in  the  skin,  that  they  may  occur  independently 
of  the  local  action  of  the  poison. 

These  changes  in  the  stomach  and  intestines  have  been  the  subject  of 
much  study.  They  may  be  entirely  absent  even  in  acute  cases  of  poisoning 
where  arsenic  has  been  swallowed.  When  present,  they  consist  essentially, 
as  regards  gross  appearances,  in  ecchymoses,  or  larger  and  smaller  hemor- 
rhages, and  ulcerations.  Although  this  is  often  given  the  name  of  hemor- 
rhagic gastritis,  the  signs  of  true  acute  inflammation  are  usually  wanting. 
Under  the  microscope,  fatty  degeneration  of  the  gland-cells  is  found,  and 
this  sometimes  occurs  with  great  rapidity,  as  in  a  case  described  by  Vir- 
chow,"  where  the  patient  died  within  a  few  hours  after  swallowing  a  large 

*  Compare  J.  C.  White,  loc.  cit. 
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dose  with  suicidal  intent.  Analogous  changes  occur  in  the  conjunctiva, 
mouth,  pharynx,  and  gums. 

An  interesting  article  on  the  "  Anatomical  Appearances  resulting  from 
Acute  Poisoning  by  Arsenic"  has  been  recently  published  by  Dr.  F.  W. 
Draper,15  of  Boston. 

After  absorption,  no  matter  from  what  surface,  arsenic  distributes  itself 
through  the  body,  and,  if  in  sufficient  quantity,  sets  up  degenerative  changes 
in  the  kidneys,  liver,  heart  and  other  muscles,  in  various  other  organs,  in  the 
bones,  and  in  the  blood,  analogous  to  those  found  in  the  gastric  glands,  be- 
sides causing  ecchymoses  in  the  pericardium,  endocardium,  and  elsewhere. 
These  changes,  together  with  those  induced  by  phosphorus,  the  action  of 
which  is  similar  to  that  of  arsenic  in  this  as  in  several  other  respects,  have 
recently  been  studied  with  especial  care  by  Ziegler  and  Abolonsky,16  for  the 
liver  and  kidney  in  particular,  and  incidentally  also  for  the  muscles.  The 
action  of  arsenic  and  that  of  phosphorus  were  found  to  be  similar,  but  that 
of  arsenic  was  the  less  intense. 

The  first  action  of  both  is  found  to  be  on  the  gland-cells,  causing  degen- 
eration, usually  described  as  fatty,  but  more  strictly  a  progressive  granular 
necrosis,  formation  of  vacuoles,  necrosis,  and  destruction.  Next  the  epithe- 
lium of  the  gall-ducts  and  endothelium  of  the  vessels,  especially  the  capil- 
laries, and  finally  the  connective-tissue  cells,  become  involved.  The  nuclei 
of  the  liver-cells  divide  and  multiply,  and  even  a  slight  degree  of  fatty  de- 
generation does  not  seem  to  prevent  this  change.  This  process  of  new  for- 
mation seems  to  be  due  to  the  direct  action  of  the  arsenic  after  penetrating 
the  cells.  The  changes,  both  in  these  organs  and  in  the  muscles,  occur 
in  foci. 

It  is  important  to  note  that  the  term  "  degeneration"  does  not  strictly 
apply  to  the  whole  of  the  process  observed  in  these  experiments,  but  that 
an  active  cell-division  goes  on,  within  the  parenchyma  of  the  organs  as  well 
as  in  the  connective  tissue.  It  may  be  that  the  influence  which  leads  to 
this  change  is  in  some  way  related  to  the  therapeutic  action  of  arsenic  and 
phosphorus. 

The  careful  experiments  of  Vrijens17  (Amsterdam)  in  1881  make  it  prob- 
able that  no  department  of  the  nervous  system  is  exempt  from  the  influence 
of  the  poison,  though  not  all  are  equally  involved.  The  hemorrhages  so 
widely  found  are  thought  to  result  in  part  from  paralysis  of  the  vaso- 
motor nerves,  in  part  from  the  changes  in  the  constitution  of  the  blood 
and  vessels. 

The  probability  is  that  the  paralytic  and  sensory  disorders  of  the  limbs 
are  due  to  multiple  neuritis.  This  view  was  first  suggested  by  Jaeschka  in 
1882,18  and  has  since  then  been  confirmed19  by  anatomical  as  well  as  clinical 
evidence. 

To  what  extent  the  central  nervous  system  is  responsible  for  these  paral- 
yses is  still  uncertain.  Changes  in  the  spinal  cord,  perhaps  even  ecologi- 
cally antecedent  to  the  neuritis,  might  be  anticipated  in  the  case  both  of 
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lead  and  of  arsenic,  and  in  fact  Popow20  in  1882  described  such  changes. 
Doubt  was  afterwards  expressed  as  to  the  validity  of  his  observations,  but 
their  author  lias  recently21  reaffirmed  his  opinion,  supporting  it  by  an  account 
of  the  examination  of  the  spinal  cord  from  a  case  of  acute  arsenical  poison- 
ing The  matter  cannot  as  yet  be  regarded  as  definitely  settled,  but  it  has 
been  shown  that  arsenic  injected  subcutaneously  is  quite  capable  of  destroy- 
ing the  adjacent  nerves,  independently  of  any  change  in  the  nerve-centres. 
Inasmuch,  however,  as  some  of  the  cases  of  muscular  atrophy  of  arsenical 
as  well  as  of  saturnine  origin  are  permanently  incurable,  it  is  highly  prota 
able,  judging  from  what  we  know  of  the  reparative  power  of  the  peripheral 
nerves,  that  the  central  nervous  system  is  sometimes  seriously  affected. 

The  occasional  occurrence  of  profound  anaemia  would  seem  to  indicate 
that  the  damage  is  sometimes  done  to  the  blood-making  organs.  Arsenic  is 
sometimes  found  in  the  bones,  and  in  one  case,  reported  under  Elimination, 
traces  were  found  in  the  bones  many  months  after  cessation  of  the  exposure. 
In  this  case  the  arsenic  had  been  used  as  a  medicine  for  a  long  time  and  in 
small  doses. 

According  to  Filehne,22  the  erosions  seen  in  the  stomach  are  probably  not 
due  to  the  direct  action  of  the  arsenic,  unless  where  it  is  present  in  sub- 
stance, but  to  the  peptonic  digestion  for  which  the  degenerative  changes  in 
the  gastric  glands  prepare  the  way.  He  found  that  if  the  stomach  was 
kept  steadily  alkaline  by  magnesia,  or  carefully  freed  from  acid  by  frequent 
washing,  these  changes  did  not  occur. 

Dogiel23  has  recently  shown  the  important  fact  that  arsenic  and  its  salts 
form  chemical  compounds  with  the  albuminoid  tissues  (gelatinous  substance 
when  heated  with  egg  albumen),  although  this  is  contrary  to  what  has  been 
universally  believed. 

The  anatomical  changes  observed  in  the  case  of  children  are,  for  the 
most  part,  the  same  as  those  seen  in  adults.  Cohn  has,  however,  found 
oedema  of  the  brain  in  a  child  of  five  years  who  died  from  acute  poisoning, 
and  suspected  the  same  condition  in  the  case  of  another  patient  whose  symp- 
toms were  of  similar  character,  but  who  eventually  recovered. 

ELIMINATION. 

Arsenic  is  found  in  all,  or  almost  all,  the  secretions  and  excretions  of  the 
body,  especially  the  bile,  the  faeces,  and  the  urine. 

The  secretion  most  important  for  present  consideration  is  the  milk. 
Brouardel  and  Pouchet24  gave  Fowler's  solution,  in  the  dose  of  from  two 
to  twelve  drops,  to  nursing  mothers,  without  unpleasant  results,  but  found 
in  the  case  of  one  woman,  who  took  the  maximal  dose  daily  for  six  days, 
one  milligramme  of  arsenic  in  each  one  hundred  grammes  of  milk.  Ex- 
periments with  animals  gave  similar  results.  The  young  in  many  cases 
died,  and  arsenic  was  found  in  their  tissues.  The  same  writers  cite  the  fol- 
lowing case.  A  man  was  accused  of  an  attempt  to  poison  his  wife  with 
arsemous  acid.     The  woman  lived,  but  her  nursing  child  of  two  months 
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died  after  forty-eight  hours.     The  whole  body,  weighing  two  kilogrammes, 
was  analyzed  for  arsenic,  and  five  milligrammes  were  found. 

On  the  other  hand,  Ewald25  could  not  find  arsenic  in  thirty  grammes  of 
the  milk  of  a  woman  who  had  been  taking  thirty  drops  of  Fowler's  solution 
daily  for  four  days. 

The  time  usually  considered  sufficient  for  the  complete  elimination  of 
arsenic  is  from  twelve  to  twenty  days,  but  exceptionally  it  is  found  in  the 
urine  after  five  or  six  weeks.  Gibb26  reports  a  case,  however,  where  traces 
were  found  in  the  liver  and  bones  of  a  female  patient  six  months  after  ces- 
sation of  a  long  course  of  medicinal  treatment  which  had  led  to  her  death. 
In  some  of  the  wall-paper  cases  it  has  been  found  as  late  as  seven  or  nine 
months  after  the  apparent  removal  of  the  source  of  poisoning.27  This  class 
of  cases  is  obviously  not  well  suited  for  determining  the  point,  but  the  facts 
are  stated  here  on  account  of  their  clinical  value. 

It  is  not  yet  known  whether  elimination  goes  on  more  rapidly  with 
children  than  with  adults.  The  process  is,  however,  undoubtedly  favored 
by  a  healthy  condition  of  the  kidneys  and  other  organs,  and  it  is  possible, 
though  not  probable,  that  the  rarity  (see  below)  of  arsenical  paralysis 
in  children  is  due  to  their  eliminating  the  poison  before  this  symptom, 
which  is  usually  a  relatively  late  one,  has  time  to  make  its  appearance. 

Frequency  with  which  Arsenic  is  found  in  the  Urine. — Dr.  C.  P. 
Worcester  has  examined,  at  my  request,  more  than  fifty  specimens  of  urine 
for  arsenic.  The  persons  from  whom  the  specimens  were  mainly  taken 
were  patients  presenting  themselves  at  the  out-patient  department  of  the 
Massachusetts  General  Hospital,  those  cases  being  selected,  as  a  rule,  which 
did  not  present  any  symptoms  that  seemed  referable  to  arsenical  poisoning. 
The  specimens  showed  traces  of  arsenic  in  forty-three  and  a  half  per  cent, 
of  the  whole  number  taken.  This  result  seems  to  me  one  of  decided  inter- 
est, apart  from  its  clinical  importance. 

The  fact  to  which  I  have  repeatedly  called  attention,  that  lead  is  to  be 
found  with  great  frequency  in  the  tissues  of  healthy  persons,  is,  for  two 
reasons,  less  surprising  than  that  the  same  should  be  true  of  arsenic :  first, 
because  lead  is  less  easily  eliminated  than  arsenic,  so  that  it  may  accumulate 
little  by  little ;  second,  because  the  sources  of  possible  lead  contamination 
are  extremely  numerous. 

The  sources  of  arsenical  contamination,  on  the  other  hand,  are  compara- 
tively few.  The  coloring-matter  of  wall-papers,  and  of  cotton  and  woollen 
stuffs,  constitutes  by  far  the  most  important  of  them ;  and  even  if,  in  esti- 
mating the  significance  of  the  figures  I  have  given,  we  make  large  allow- 
ances for  coincidence  and  for  exceptional  causes,  it  is  impossible  to  avoid 
the  conclusion  that  from  these  materials  arsenical  compounds  are  frequently 
given  off,  under  conditions  which  render  them  liable  to  be  absorbed,  and 
of  such  a  kind  that  they  occasionally  cause  more  or  less  severe  symptoms 
of  poisoning. 

On  the  other  hand,  the  clinical  inferences  which  the  figures  primarily 


606  ARSENICAL  POISONING. 

suggest  is,  that  while  these  coloring-matters  are  evidently  a  source  of  fre- 
quent contamination  of  the  tissues,  they  are  not  a  frequent  cause  of  poison- 
ing, and  that  the  discovery  of  arsenic  in  the  urine  cannot  be  taken  as  a 
conclusive  proof,  or  even  as  very  strong  evidence,  taken  by  itself,  as  to  the 
origin  of  doubtful  symptoms. 

Nevertheless,  if  the  results  of  these  analyses  are  anything  like  typical 
of  those  which  would  be  obtained  from  a  larger  number,  it  is  evident 
that  the  danger,  such  as  it  is,  is  a  wide-spread  one,  and  that  even  if  only  a 
very  small  proportion  of  the  persons  in  whose  urine  arsenic  could  be  found 
should  be  injuriously  affected,  the  absolute  number  might  be  quite  large. 

SYMPTOMATOLOGY. 

The  symptoms  of  arsenical  poisoning  vary  according  as  the  patient  has 
been  exposed  to  (1)  large  toxic  doses;  (2)  medium  doses  increased  gradually 
to  beyond  the  limit  of  tolerance ;  (3)  minute  doses  continued  for  a  long  time; 
and  according  to  the  nature  of  the  preparation. 

Very  large  doses  may  be  rapidly  fatal  in  the  course  of  a  few  hours  or 
even  half  an  hour,28  sometimes  with  convulsions,  delirium,  and  other  signs 
of  serious  involvement  of  the  nervous  system  in  all  its  parts,  and  some- 
times without  causing  any  other  symptom  than  collapse.  Vomiting  and 
diarrhoea  may  be  entirely  wanting  or  present  in  only  moderate  degree,  and 
this  especially  in  the  cases  of  acute  collapse. 

Cohn 29  reports  two  cases  of  acute  poisoning  in  young  children,  five  and 
six  years  old  respectively,  in  order  to  show  that  severe  cerebral  symptoms — 
loss  of  consciousness  and  delirium,  apparently  due  to  hypersemia  and  oedema 
of  the  brain — may  occur  not  only  in  cases  of  rapid  collapse,  where  gastro- 
intestinal signs  are  wanting,  but  also  when  they  are  present.  In  the  "violet- 
powder"  cases  above  referred  to,  some  of  the  infants  died  with  symptoms 
of  general  prostration.  Abdominal  signs  occurred,  but  were  not,  as  a  rule, 
prominent. 

When  the  prostration  of  the  nervous  functions  has  not  been  so  great  as 
here  indicated,  vomiting  and  purging  generally  make  their  appearance,  and, 
from  their  violence  as  well  as  from  the  character  of  the  discharges,  some- 
times suggest  true  cholera.  These  symptoms  are  usually  associated  with 
excessive  thirst,  burning  sensations  along  the  oesophagus  and  in  the  throat, 
intense  pain  in  the  abdomen,  with  tympanites,  cramps  in  the  extremities, 
and  retention  of  urine.  The  latter  secretion,  as  well  as  the  alvine  dis- 
charges, may  be  bloody.  The  action  of  the  heart  and  the  respiration  are 
profoundly  affected.  Consciousness  is  usually  preserved,  but  attacks  of 
syncope  and  convulsions  sometimes  occur,  especially  with  young  children. 

In  the  following  interesting  case  of  poisoning  in  a  young  boy,  reported 
by  Silliman,30  the  symptoms  for  a  time  suggested  belladonna  poisoning.  The 
first  symptoms  were  thirst,  nausea,  and  retching,  but  there  was  no  vomiting; 
these  were  the  only  gastric  symptoms,  and  they  rapidly  subsided.  In  from 
one-half  to  three-fourths  of  an  hour  there  was  profound  stupor,  with  exces- 
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sive  dilatation  of  the  pupils,  the  pulse  was  rapid  (130)  and  small,  respira- 
tion from  50  to  60  per  minute  and  shallow,  and  there  was  great  muscular 
debility.  Emetics  were  given,  and  the  vomitus  contained  no  blood  nor 
mucus.  The  patient  was  revived  by  stimulants.  Two  and  a  half  hours 
after  the  first  symptoms  the  pupils  had  become  normal,  and  the  pulse  and 
respiration  had  improved.  Five  hours  later  there  was  a  relapse,  ending  in 
collapse,  coma,  and  death  eight  hours  and  three-quarters  from  the  time  of 
onset.  During  the  whole  course  there  was  no  complaint  of  pain  and  no 
disturbance  of  the  bowels. 

It  is  noteworthy  that  there  are  sometimes  temporary  lulls,  even  of  sev- 
eral days'  duration,  which  give  false  assurance  of  recovery.  Recovery  may, 
however,  occur  in  a  case  that  has  long  seemed  hopeless,  and  this  is  as  true 
of  children  as  of  adults.  Thus,  in  one  of  the  instances  above  cited  (re- 
ported by  Cohn),  of  a  child  six  years  old,  in  spite  of  the  fact  that  delirium 
and  loss  of  consciousness  were  present,  and  increased  up  to  the  tenth  day, 
the  patient  eventually  recovered,  and  at  the  end  of  four  weeks  was  nearly 
restored,  though  somewhat  emaciated.  Likewise,  in  the  interesting  case  of 
a  girl  eleven  years  old,  reported  by  Donelly,31  in  spite  of  severe  symptoms 
of  acute  poisoning,  and  although  as  late  as  the  fourth  day  the  body  was 
greatly  swelled,  the  breasts  hard  and  painful,  and  the  secretion  of  urine 
almost  suppressed,  there  was  eventual  recovery. 

Even  after  the  acute  symptoms  of  the  early  stages  of  poisoning  have 
passed  away,  the  patient  has  still  much  to  fear  from  the  subsequent  out- 
break of  paralytic  symptoms,  supposed  to  be  due  to  generalized  neuritis. 
These  may  follow  even  a  single  dose,  and  may  occur  after  an  interval  of 
days,  weeks,  or  even  months. 

These  paralytic  symptoms  consist  in  greater  or  less  loss  of  power  over 
the  extremities,  usually  associated  with  severe  rheumatoid  pains,  tenderness, 
and  a  variable  amount  of  cutaneous  and  muscular  sensory  impairment,  espe- 
cially of  the  hands  and  feet.  The  lower  extremities  are  commonly  affected 
more  than  the  upper,  the  distal  more  than  the  proximal  groups  of  muscles, 
and  the  extensors  rather  more  than  the  flexors ;  but  exceptions  to  all  these 
rules  occur.32  The  electrical  irritability  is  usually  diminished  to  both  cur- 
rents, but  may  be  normal  or  even  exaggerated.  Atrophy  of  varying  degree 
generally  occurs,  and  in  adults  is  occasionally  incurable.  Ataxia,  also, 
probably  of  neuritic  origin,  is  occasionally  seen.33 

These  paralytic  symptoms  are  of  infrequent  occurrence,  relatively  to  the 
other  symptoms,  even  with  adults,  and  apparently  still  more  rare  in  the  case 
of  children,  although  a  number  of  instances  have  been  reported  in  which 
there  were  cramps,  pain,  and  tingling  iu  the  extremities.  An  interesting 
case  is  reported  by  McCready  where  paralysis  of  the  legs,  followed  by 
death,  occurred  in  a  young  child  in  consequence  of  rubbing  arsenic  mixed 
with  gin  on  the  head  to  cure  an  attack  of  favus.  The  death,  however, 
occurred  so  soon  after  the  exposure  (less  than  forty-eight  hours)  that  it  may 
be  questioned  whether  the  paralysis  was  really  of  neuritic  origin,  though 
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this  is  not  impossible.  Kirchgasser  has  also  seen  paralysis  of  the  legs  frc# 
poisoning  with  wall-paper.  A  case  was  cited  in  a  recent  paper  by  the  writer 
where  ataxic  symptoms  showed  themselves  in  a  child  of  about  twelve  years, 
in  whose  urine  arsenic  was  found,  probably  of  wall-paper  origin.  I  have 
found  no  report  of  a  typical,  well-marked  case  of  generalized  neuritic  paral- 
ysis in  an  infant  or  a  young  child.  Several  cases  of  lead  paralysis  of  this 
character  are,  however,  on  record. 

Even  in  the  first  stages  of  poisoning,  marked  signs  of  irritation  of  the 
peripheral  nerves  may  be  present,  consisting  in  severe  pain  and  parsesthesia 
and  muscular  cramps  in  the  extremities,  and  these  symptoms  are  met  with 
in  children. 

These  paralytic  (neuritic)  symptoms  occur,  in  adults,  both  after  large 
single  doses  of  arsenic  and,  though  but  rarely,  after  long-continued  repetition 
of  small  doses,  and  even  in  cases  of  poisoning  from  wall-papers  and  fabrics. 

The  Effects  of  Moderate  Doses  of  Arsenic  gradually  increased 
to  the  limit  of  tolerance,  as  when  it  is  employed  as  a  medicine 
with  the  object  of  obtaining  its  full  physiological  action,  and 
pushed  too  far. — The  first  signs  of  poisoning  under  these  circumstances 
are,  usually,  disorders  of  the  digestion,  consisting  in  coated  tongue;  red- 
ness, followed  by  lividity,  of  the  gums,  with  varicose  enlargement  of  their 
vessels,  and,  eventually,  ulceration  and  bleeding ;  salivation ;  loss  of  appe- 
tite ;  gastric  pain ;  nausea ;  vomiting ;  and  offensive  discharges  containing 
undigested  food.  The  urine  is  liable  to  be  diminished  in  quantity,  and  is 
often  turbid  and  offensive.  Albuminuria  may  be  present.  The  eyes  soon 
come  to  have  a  glistening  look,  the  pupils  enlarge,  the  sclerotic  becomes 
yellowish  in  color,  the  lids  swelled  and  painful,  the  conjunctiva  congested, 
and  the  cutaneous  glands  of  the  lids  inflamed.  The  metabolic  changes 
(urea,  etc.)  increase  and  then  diminish,  or  oscillate.  The  nervous  functions 
are  all  liable  to  be  deranged.  Among  the  more  prominent  symptoms  of 
this  class  are  signs  of  cerebral  irritation,  and  prostration,  and  the  sensory 
and  motor  disorders  of  the  extremities  which  later  deepen  into  the  paralyses 
characteristic  of  arsenical  neuritis.  (This  is,  essentially,  a  digest  of  the 
experiments  of  Vaudrey  upon  himself  and  others.) 

Poisoning  from  the  too  long  continued  Use  of  Arsenic  in  Small 
Doses. — The  cases  falling  under  this  head  have  been  already  discussed 
under  Dose.  It  only  remains  to  be  said  that  the  symptoms  usually  make 
their  appearance  in  the  order  and  manner  described  in  the  last  section,  but 
that  almost  any  one  of  the  symptoms  may  be  unusually  prominent  or  may 
be  wanting. 

Occasionally,  though  very  rarely,  as  has  already  been  mentioned,31  after 
long  use  of  arsenic  and  apparent  habituation,  a  violent,  almost  acute  attack 
may  occur. 

It  is  especially  noteworthy  that  the  first  symptoms  of  any  prominence 
may  be  signs  of  localized  nervous  irritation  in  the  extremities  or  abdomen, 
such  as  numbness  and  prickling,  or  cramp-like  pains,  usually  associated 


ARSENICAL   POISONING.  609 

with  more  or  less  general  indisposition.  One  digestive  sign  often  referred 
to  as  occurring  early  is  a  silvery-whitish  coating  on  the  tongue.  The  occa- 
sional occurrence  of  herpes  zoster  and  of  bronzing  of  the  skin  is  spoken 
of  in  an  earlier  part  of  this  paper. 

Poisoning  from  Arsenical  "Wall-Papers,  Paint,  and  Fabrics. — For- 
tunately, the  time  has  almost  gone  by  when  the  idea  of  "danger  from  these 
sources  of  poisoning  can  reasonably  be  scouted,  and  it  is  now  only  through 
neglect  that  the  physician  fails  to  take  them  into  account  in  obscure  cases 
of  failure  of  health,  even  without  specific  symptoms. 

The  following  remarks  are  based,  so  far  as  possible,  on  observations35 
in  which  arsenic  was  actually  found  in  the  urine.  The  illustrations  will  be 
drawn  largely  from  the  cases  of  children,  but  such  other  facts  will  be  added 
as  may  throw  light  upon  this  obscure  subject. 

It  is  not  equally  true  for  chronic  as  for  acute  poisoning  that  the  symp- 
toms are  the  same  in  children  as  in  adults,  inasmuch  as  the  effect  of  the 
poison  is,  in  part,  to  call  out  latent  tendencies  to  disease,  and  in  determining 
these  age  is  probably  an  important  factor. 

The  local  and  special  symptoms  do  not  differ  from  those  seen  in  poison- 
ing from  larger  doses,  except  in  the  fact  that  they  are  only  in  faint  traces, 
which  have  to  be  carefully  sought  for. 

The  cases  may  usually  be  classed,  respectively,  in  one  of  five  groups : 
1.  Those  in  which  the  symptoms  mainly  concern  the  general  nutrition  and 
health,  without  signs  of  local  irritation.  2.  Those  in  which  the  symptoms  are 
mainly  due  to  irritation  of  the  conjunctiva,  mouth,  or  pharynx.  3.  Those 
in  which  the  symptoms  mainly  concern  the  digestive  tract.  4.  Those  in 
which  the  symptoms  mainly  concern  special  departments  of  the  nervous 
system.  5.  Those  in  which  the  symptoms  mainly  affect  the  nutrition  of 
some  special  part  of  the  body  other  than  those  mentioned.  To  these  there 
might  fairly  be  added  a  sixth  class,  containing  cases  in  which  latent  tenden- 
cies to  nervous  affections  of  various  sorts  are  brought  out  by  the  debilitating 
influence  of  chronic  arsenical  poisoning,  just  as  lead  poisoning  causes  hysteria. 

Most  cases  present  several  of  these  sets  of  symptoms. 

The  cases  of  the  first  class  are  probably  less  common  than  those  of  the 
second  aud  the  third,  since  signs  of  local  irritation  are  usually  present  in 
some  degree.  It  is,  however,  to  be  remembered  that  it  is  just  in  regard  to 
cases  of  this  group  that  more  accurate  means  of  diagnosis  are  needed,  and 
perhaps  we  think  them  rare  only  because  they  are  overlooked.  Two  or  three 
cases  are  known  to  the  writer  where  arsenic,  apparently  of  wall-paper  ori- 
gin, was  found  in  the  urine,  and  where  few  or  no  symptoms  were  observed 
besides  anaemia,  debility,  and  perhaps  (especially  frequent  in  the  case  of 
children)  irritability  and  restlessness.  One  of  the  twenty-five  cases  referred 
to  in  the  note 36  is  that  of  an  infant,  reported  by  Dr.  Francis,  of  Brook- 
line,  who,  though  previously  healthy,  became  languid  and  refused  food,  but 
recovered  promptly  after  removal  from  exposure.  Arsenic  was  found  in 
the  urine. 
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If  suspicions  are  aroused,  they  may  properly  be  strengthened  by  even 
slight  sio-ns  of  local  irritation  either  of  the  mucous  membranes  or  of  the 
peripheral  nerves.  If  slight  prickling  or  numbness  of  the  hands  and  feet 
is  complained  of,  careful  examination  for  diminished  electrical  irritability 
of  suspected  muscles  should  be  made.  If  these  signs  are  absent,  the  diag- 
nosis can  often  be  only  guessed  at ;  but  the  probability  of  arsenical  poison- 
inw  is  increased,  though  not  converted  to  a  certainty,  if  arsenic  is  found  in 
the  urine  on  analysis  by  a  skilled  chemist. 

Ansemia  and  general  impaired  health  are  constantly  met  with  in  con- 
nection with  other  symptoms,  such  as  disorders  of  digestion,  etc.,  without 
being  wholly  secondary  to  them. 

Cases  under  Class  2  are  very  common.  The  conjunctivitis  is  frequently 
purulent  and  associated  with  inflammation  of  the  Meibomian  glands,  and 
even  with  nebula?  and  ulceration  of  the  cornea. 

The  changes  in  the  pharynx  may  assume  a  diphtheritic  appearance,  and 
Osborne  Reynolds  reports  the  case  of  four  children,  where  the  diagnosis 
of  diphtheria  was  made,  who  eventually  died.  The  father  and  mother  also 
showed  signs  of  arsenical  poisoning,  and  the  sickness  of  the  children  was 
traced,  with  great  probability,  to  the  same  source.  Kirchgasser,  also,  speaks 
of  diphtheritic  changes  in  the  pharynx.  The  pharyngitis  is  apt  to  be  asso- 
ciated with  bronchitis  and  cough ;  these  symptoms  are  worse  in  the  morn- 
ing, when  the  arsenical  paper  is  on  the  patient's  bedroom,  and,  like  other 
symptoms  of  poisoning,  both  local  and  general,  are  worse  when  the  windows 
of  the  rooms  are  closed  and  when  the  furnace  is  lighted.  The  heat  of  a 
lamp  or  gas  flame,  acting  upon  an  arsenical  shade,  is  liable  to  produce 
similar  results. 

The  digestive  disturbances  (Class  3)  may  occur  either  alone  or  combined 
with  the  other  symptoms,  and  may  affect  either  the  stomach  or  the  bowels 
most  severely.  Morris  reported  the  cases  of  two  children  of  an  English 
surgeon,  who  died  with  symptoms  of  enteritis.  Occasionally,  though  rarely, 
constipation  occurs  instead  of  diarrhoea. 

Icterus  may  occur,  and  tube-casts  with  small  quantities  of  blood  are 
occasionally  found  in  the  urine,  together  with  albumen. 

I  have  seen  no  statement  that  casts  and  blood  have  been  found  in  the 
urine  in  children,  but  albuminuria  is  not  very  uncommon  with  them  where 
arsenic  is  given  as  medicine,  as  in  chorea. 

Class  4. — The  nervous  disorders  most  frequent  in  children  are  headache, 
insomnia,  restlessness  and  nervous  irritability,  neuralgic  pains,  and,  rarely, 
signs  of  the  slighter  degrees  of  neuritis. 

Kirchgasser  reports  the  case  of  a  boy,  three  and  a  half  years  old, 
who  suffered  from  convulsions,  followed  by  paralysis  of  the  legs,  possibly 
traceable  to  arsenical  paper,  and  passing  away  after  removal  from  exposure. 
The  convulsions  showed  a  tendency  to  daily  periodical  recurrence  and  were 
followed  by  feverishness. 

The  same  writer  lias  observed  that  other  nervous  symptoms  may  show 
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this  same  tendency  to  periodical  recurrence,  simulating  malarial  affections  ; 
and  something  of  the  same  sort  was  reported  by  Dr.  Nichols,  of  Cam-. 
bridge.37  Here  the  diagnosis  was  strengthened  by  the  discovery  of  arsenic 
in  the  urine.  Other  instances  of  convulsions  in  young  children  have  been 
noted  in  cases  of  this  class. 

Class  5. — Affections  of  the  skin  due  to  poisoning  from  arsenical  wall- 
paper are  noted,  although  but  rarely.  There  is  some  reason  to  think  that 
inflammation  of  the  external  and  middle  ear  may  be  due  to  the  same  cause. 

The  neuralgia  is  sometimes  so  sharply  localized  as  to  suggest  neuritis 
of  a  single  nerve,  and  two  or  three  cases  have  been  reported  where  the 
nutrition  of  one  limb  has  been  seriously  impaired. 

The  symptoms  are  sometimes  much  worse  in  the  morning,  the  patient 
often  waking  with  a  severe  frontal  headache,  bad  taste,  and  irritation  of  the 
eyes  and  the  digestive  tract. 

The  apparent  immunity  enjoyed  by  a  certain  proportion  of  the  persons 
under  the  same  exposure  is  ofteu  commented  on  as  throwing  doubt  on  the 
cause  of  the  symptoms  in  the  rest.  But,  while  this  doubt  is  entirely  justi- 
fiable in  a  given  case,  the  general  fact  that  there  is  great  difference  in  the 
susceptibility  of  different  persons  towards  many  other  poisons  besides  arsenic 
is  too  well  known  to  need  comment. 

The  symptoms  of  the  second  class  may  be  maiuly  looked  for  where  the 
arsenic  is  present  in  the  form  of  dust,  but  this  cannot  be  stated  as  a  universal 
rule. 

Arsenical  paint,  though  less  injurious  than  many  papers,  is,  nevertheless, 
capable  of  mischief;  and  the  same  maybe  said  of  papers  containing  arsenic, 
over  which  other  papers,  free  from  arsenic,  have  been  pasted,  or  which  have 
been  coated  with  varnish. 

It  is  worthy  of  notice  that  what  might  be  called  a  therapeutic  action  of 
arsenic — namely,  an  increase  in  weight  and  fat  during  exposure — is  seen  in 
cases  of  exposure  to  arsenical  wall-paper. 

Kirchgasser  has  spoken  of  the  same  effect  in  relation  to  one  or  two 
cases  of  children  where  other  members  of  the  family  had  shown  signs  of 
poisoning. 

I  have  not  met  with  any  account  of  salivation  in  children,  though  in 
the  case  of  adults  it  is  somewhat  characteristic. 

DIAGNOSIS. 

Acute  arsenical  poisoning  presents  itself  under  two  general  types,  both 
of  which,  however,  are  subject  to  many  variations.  The  first  is  that  of 
rapid  collapse,  which  follows  the  ingestion  of  large  quantities  of  the  poison, 
and  may  be  unattended  by  any  symptoms  of  local  irritation.  The  second 
is  the  gastro-intestinal  type,  characterized  by  intense  burning  at  the  epi- 
gastrium, along  the  ceosophagus,  in  the  fauces,  etc.,  and  by  the  cholera-like 
vomiting  and  purging. 

Both  these  forms  might  possibly  be  mistaken  for  poisoning  by  phos- 
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phorus  or  other  irritant  poison,  or  even  for  cholera,  under  certain  circum- 
stances. In  case  of  doubt,  the  stomach  may  be  washed  out,  and  examined 
for  the  characteristic  odor  of  phosphorus,  and  the  attempt  made  to  develop 
the  garlic  smell  of  arsenic  by  heating. 

It  should  be  remembered  that,  even  in  cases  of  subacute  poisoning, 
•where  death  is  delayed  for  some  days,  gastro-ihtestinal  signs  may  be  incon- 
spicuous. In  the  special  case  of  children,  the  possibility  of  the  association 
of  acute  cerebral  symptoms,  due  to  oedema  of  the  brain,  with  the  gastro- 
intestinal signs,  as  in  the  case  described  by  Cohn,'will  be  borne  in  mind. 

With  regard  to  subacute  and  chronic  arsenical  poisoning,  there  are  cer- 
tain signs  which,  when  present,  are  characteristic  ;  but  the  diagnosis  is  fre- 
quently very  obscure,  and  in  the  absence  of  an  evident  cause  cannot  always 
be  made  out  with  certainty. 

The  most  characteristic  symptoms  are  the  oedema  of  the  eyelids,  and 
ulceration  of  the  gums  and  in  the  fauces ;  the  occurrence  of  continuous  or 
intermittent,  and  apparently  causeless,  attacks  of  acute  indigestion,,  with 
nausea,  and  with  epigastric  pains,  or  with  salivation ;  and,  finally,  the 
paralyses ;  but  as  yet  only  a  few  cases  of  paralysis,  and  these  not  in  a  fully- 
developed  form,  have  been  reported  as  occurring  in  children.  For  the 
sake  of  completeness,  we  give  the  most  important  features  of  this  symptom 
as  met  with  in  adults.  The  arsenical  paralyses  are  not  to  be  absolutely  dis- 
tinguished from  those  due  to  neuritis  from  other  causes,  but  it  is  relatively 
characteristic  of  them,  as  compared  with  those  due  to  lead,  that  the  lower 
extremities  are  affected  more  than  the  upper,  and  the  extensors  more  than 
the  flexors,  while  at  the  same  time  both  flexors  and  extensors  are  involved. 

In  the  majority  of  cases  the  paralysis  is  associated  with  signs  of  marked 
debility  and  restlessness. 

Ataxia  has  been  observed  in  neuritis  of  various  origins,  but  more  often 
in  arsenical  than  in  lead  neuritis.  Furthermore,  an  acute  onset  is  very 
much  more  common  in  arsenical  than  in  lead  paralysis. 

Although  it  is  more  true  of  paralyses  from  arsenical  neuritis,  to  a  certain 
extent,  than  of  those  from  lead  neuritis,  that  the  distal  muscular  groups  of 
the  limbs  suffer  more  than  the  proximal,  still  a  distribution  varying  from 
this  is  sometimes  met  with.38 

With  regard  to  the  extremely  chronic  forms  of  arsenical  paralyses,  those 
resulting  from  arsenical  wall-papers  and  the  like,  it  is  only,  in  many  cases, 
by  weighing  the  evidence  of  every  sort  that  a  conclusion  can  be  reached. 
Characteristic  symptoms  are  sometimes  absent,  or  represented  only  by  traces, 
and  an  almost  infinite  variety  in  grouping  may  be  expected.  Under  Symp- 
tomatology the  diagnostic  points  have  been  given  which  will  be  found 
especially  useful. 

When  neuritis  is  present,  the  electrical  reactions  are  usually  diminished 
to  both  currents.  They  may,  however,  be  nearly  normal,  and  may  even 
be  increased.39  Sometimes  the  electrical  reactions  suffer  before  any  loss 
of  voluntary  power  occurs.     This  is  a  point  of  great  practical  importance, 
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because  a  careful  examination  will  occasionally  enable  us  to  make  a  diag- 
nosis in  a  case  otherwise  very  obscure. 

An  excellent  test  for  slight  weakness  of  the  extensor  muscles  of  the 
hand  consists  in  letting  the  patient  try  to  maintain  the  carpus  fully  extended 
and  to  spread  the  fingers. 

In  doubtful  cases  the  urine  should  be  analyzed  by  a  professional  chemist. 

It  is  not,  of  course,  to  be  concluded  from  the  finding  of  small  quantities 
of  arsenic  in  the  urine,  that  the  symptoms  from  which  the  patient  is  suffer- 
ing are  due  to  that  cause-;*  but  the  weight  of  other  evidence  is  obviously 
strengthened  thereby. 

With  regard  to  the  significance  of  other  urinary  signs,  the  presence  of 
indications  of  renal  irritation  is  suggestive,  but  not  pathognomonic. 

A  few  cases  are  on  record  which  would  suggest  that  acute  and  chronic 
nephritis  may  be  due  to  this  cause.  One  of  these,  reported  by  Dr.  T.  M. 
Rotch,  is  cited  in  the  paper  already  referred  to40  (Case  19).  This  patient 
was  a  child's  nurse,  forty  years  of  age,  and  it  is  interesting  to  note,  as  illus- 
trative of  the  different  kinds  of  personal  susceptibility,  that,  while  the 
nurse  suffered  from  a  subacute  nephritis,  the  child  himself  showed  the  gen- 
eral and  the  mucous-membrane  symptoms  of  arsenical  poisoning,  but  no 
nephritis,  in  spite  of  the  fact  that  he  was  attacked  with  scarlet  fever  at  the 
time  of  exposure,  and  that,  too,  while  the  urine  still  contained  arsenic.  The 
fever  ran  its  usual  course.  Both  patients  recovered  promptly  on  removal 
from  exposure. 

PROGNOSIS. 

The  prognosis  of  acute  arsenical  poisoning  is  always  grave,  but  even 
the  most  unpromising  cases  sometimes  recover.  A  favorable  issue  is  not 
necessarily  to  be  expected  on  account  of  a  lull  in  the  symptoms,  even  though 
this  may  last  several  days. 

With  regard  to  the  chronic  forms,  the  prognosis  varies  with  the  dura- 
tion and  severity  of  the  symptoms.  In  the  light  cases,  and  in  most  of  the 
moderately  severe  ones,  complete  recovery  may  be  expected  under  favorable 
conditions. 

In  peripheral  neuritis  the  heart's  action  is  liable  to  be  affected,  and 
death  occasionally  results  from  this  cause. 

TREATMENT. 

The  treatment  of  acute  poisoning  consists  in  removing  the  poison  from 
the  stomach  and  bowels  by  washing  and  active  cathartics,  and  in  giving, 
even  previously  to  this  measure,  large  quantities  of  freshly-precipitated 
sesquioxide  of  iron.  This  is  most  conveniently  prepared  by  neutralizing 
the  tincture,  or  other  solution,  of  chloride  of  iron  with  carbonate  of  sodium 
or  magnesia.     The  quantity  given  should  be  large  and  the  doses  frequent. 

*  Recent  researches  by  the  writer  have  shown  that  it  is  not  uncommon  to  find  traces 
of  arsenic  in  the  urine  of  persons  in  apparent  health. 
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For  further  details  the  reader  is  referred  to  works  on  toxicology  and  to 
Wood's  "  Therapeutics." 

For  a  case  of  chronic  poisoning  there  is  no  specific  remedy,  other  than 
removing  the  cause.  Where  this  is  arsenic  used  for  therapeutic  purposes, 
it  is  not  always  enough  to  withdraw  the  medicine  when  the  first  symptoms 
of  poisoning  show  themselves,  partly  because  several  weeks  must  elapse 
before  the  whole  of  the  arsenic  (^,n  be  eliminated,  and  partly  because  the 
symptoms  occasionally  go  on  increasing  in  severity  without  continued  in- 
gestion. It  is,  therefore,  safer  to  anticipate  trouble  by  discontinuing  the 
treatment  for  a  time  every  few  weeks,  especially  if  the  doses  are  large. 

Iodide  of  potassium  is  usually  given,  under  the  belief  that  it  increases 
the  rapidity  of  the  elimination  of  arsenic.  It  is  quite  possible  that  this 
effect  is  produced,  but  there  is  not  the  same  reason  to  expect  benefit  from 
this  remedy  as  in  the  case  of  lead  poisoning.  There  is,  however,  good 
reason  to  believe  that  saline  diuretics  in  general  increase  the  rapidity  of  the 
elimination  of  arsenic,  as  of  poisons  in  general. 

The  arsenical  paralyses  are  to  be  treated  on  the  same  principle  as  those 
of  other  origin — namely,  by  rest,  sustaining  regimen,  and  anodynes- 
through  the  acute  period  ;  later,  by  massage,  carefully-measured  exercises, 
and  electricity.  By  a  seeming  paradox,  arsenic  in  proper  doses  is  one  of  the 
remedies  recommended  in  the  treatment  of  chronic  neuritis,  and  one  may 
readily  conceive  that  it  might  be  useful,  in  late  stages,  even  where  the  neu- 
ritis was  of  arsenical  origin.  On  account  of  the  heightened  susceptibility 
to  arsenic,  however,  which  is  occasionally  developed,  it  would  undoubtedly 
be  safer  to  avoid  this  remedy  and  trust  to  other  alteratives,  such  as  iodide 
of  potassium,  cod-liver  oil,  and  iron. 

Where  the  poisoning  comes  from  arsenical  wall-papers,  these  should  be 
wholly  removed,  and  not  merely  covered  in  by  varnish  or  another  paper. 
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INTRODUCTION. 


The  history  of  lead  poisoning  is  now  in  an  important  phase.  Many 
of  the  masterly  descriptions  written  in  1837  by  Tanquerel  des  Plauches 
sound,  as  far  as  they  go,  as  fresh  and  adequate  as  ever.  But  since  that  re- 
markable treatise  was  written,  on  which  later  descriptions  have  so  strongly 
leaned,  facts  have  gradually  been  accumulating  which  indicate  that  the 
subject  is  a  far  wider  one  than  then  appeared,  and  especially  that  long- 
continued  exposure  to  minute  quantities  of  lead  causes  symptoms  which  are 
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in  some  respects  quite  different  from  those  observed  among  the  workmen 
at  Clichy,  and  in  the  Paris  hospitals. 

Lead  poisoning  now  ranks  as  one  of  the  causes  of  chronic  nephritis, 
and  recently  a  few  cases  of  endocarditis  have  apparently  been  traced  to 
this  origin.  Tissue-changes  have  been  discovered  in  the  brain,  and  many 
chronic  derangements  of  the  nervous  system,  grouped  under  hysteria, 
neurasthenia,  and  the  psychoses,  find  in  lead  poisoning  one  of  their  many 
sources  of  origin. 

The  important  advances  in  other  departments  of  pathology,  and  espe- 
cially in  the  study  of  other  poisons,  both  mineral  and  zymotic,  have  thrown 
new  light  upon  the  action  of  lead.  Thus,  through  the  important  discovery 
of  toxie  multiple  neuritis,  and  its  relation  to  diseases  of  the  spinal  cord  on 
the  one  hand  and  to  the  primary  myopathies  on  the  other,  our  insight  into 
the  nature  of  lead  poisoning  has  had  its  share  of  gain.  Still  more  impor- 
tant is  our  better  recognition  of  the  part  played  by  poisons  in  general  in 
the  production  of  structural  disease.  To  speak  only  of  the  spinal  cord, 
we  now  know  that  locomotor  ataxia  and  other  of  the  spinal  scleroses  are 
due  in  a  large  proportion  of  cases  to  syphilis,  while  chronic  ergot  and 
lathyrus  poisoning  lead  to  analogous  forms.  No  one  can  to-day  doubt  that 
if  the  tissues  and  organs  of  excretion  could  be  kept  free  from  inorganic, 
organic,  and  zymotic  poisons  a  long  step  would  be  taken  towards  insuring 
their  health. 

Furthermore,  it  has  for  some  time  been  known  that  alcohol  increases 
the  toxic  action  of  lead,  and  it  is  worthy  of  inquiry  whether  the  same  may 
not  be  true  of  other  general  tissue-poisons,  such  as  arsenic. 

Under  these  circumstances,  and  in  view  of  the  fact,  which  will  be  dwelt 
upon  later,  that  both  lead  and  arsenic  can  frequently  be  found  in  the  excre- 
tions of  persons  not  exposed  to  them  by  their  occupations,  the  study  of 
these  poisons,  as  acting  alone  or  conjointly,  should  be  approached  in  a  spirit 
at  once  expectant  and  critical.  It  may  be  that  habituation  removes  most 
of  the  danger,  but  our  rules  for  determining  whether  the  safety7line  is  being 
overstepped  need  constant  revision. 

The  justification  for  the  present  article  is  found  not  in  the  abundance 
but  in  the  meagreness  of  the  present  accumulation  of  facts  relating  to  chil- 
dren, and  the  importance  of  taking  steps  towards  increasing  it.  The  table 
at  the  end  gives  most  of  the  cases  which  the  writer  could  find  in  the  liter- 
ature at  his  command  that  were  reported  in  sufficient  detail  to  be  of  value. 
Additional  cases  are  referred  to  in  the  course  of  the  article. 

ETIOLOGY. 
The  most  important  of  the  sources  of  poisoning  to  which  children  are 
exposed  are  contaminated  drinking-water,  and  coloring-matters.  These  will 
be  studied  more  at  length  farther  on.  Less  frequent  but  still  important 
sources  are  glazed  cards,  acid  fruits  and  vegetables  put  up  in  soldered  tins, 
chocolate  and  other  articles  wrapped  in  spurious  tin-foil,1  articles  cooked  in 
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vessels  with  lead  glaze,  contaminated  cider,  the  vapor  of  freshly- painted 
rooms  (see  Table,  Cases  15,  16,  18),  and,  in  the  case  of  infants,  the  milk 
of  nurses  poisoned  with  lead  from  the  use  of  cosmetics,  etc.  The  prolonged 
use  of  lead  washes  and  ointments  on  excoriated  surfaces  has  repeatedly 
given  rise  to  poisoning,  and  the  medicinal  employment  of  lead  compounds 
has  occasionally  had  the  same  effect.  A  case  is  quoted  by  Taylor  from  Dr. 
Letheby,2  of  a  child  who  died  from  taking  for  nine  weeks  one-fifteenth  of 
a  grain  of  lead  acetate  two  or  three  times  daily.  The  first  symptoms  were 
colic,  constipation,  and  fetid  breath.  The  child  then  lost  flesh  and  the 
limbs  became  paralyzed.  Death  occurred  two  days  after  the  nine  weeks,  in 
convulsions  and  coma.  Another  case  showing  great  susceptibility  to  acetate 
of  lead  in  medicinal  dose  is  reported  by  Pick.  Taylor3  cites  the  case  of  an 
infant,  previously  healthy,  who  was  bathed  daily  for  a  long  period  in  the 
distilled  water  obtained  from  a  leaden  pipe  connected  with  a  steam-boiler. 
The  child  grew  weak  and  "almost  paralytic."  Neither  final  result  nor 
reference  is  given. 

Red  lead  enters  largely  into  the  manufacture  of  articles  of  rubber, 
especially  of  the  heavier  sorts,  and  has  occasionally  been  found  in  the 
rubber  nipples  of  nursing-bottles.  The  stoppers  of  nursing-bottles  are 
also  occasionally  made  in  part  of  lead,  and  this  is  said  to  have  given  rise 
to  contamination  of  the  milk. 

The  children  of  lead-workers  often  inherit  seriously  degenerated  nervous 
systems,  and  it  is  probable  that  a  careful  search  would  discover  analogous 
cases  among  the  children  of  artisans,  such  as  painters,  whose  trades  furnish 
cases  of  serious  poisoning,  and  even  among  those  of  persons  poisoned  with 
drinking-water  and  the  like. 

Constantin  Paul4  reported  in  1860  a  careful  analysis  of  one  hundred 
and  twenty-three  cases  of  pregnancy  among  female  lead-workers,  showing 
the  extreme  frequency  of  miscarriages,  premature  births,  and  still-births, 
and  the  great  mortality  among  the  living  children  in  the  first  few  years. 
Sometimes  the  mother,  and  sometimes  the  father,  of  these  children  was  a 
lead-worker,  but  the  influence  of  the  mother  was  much  the  greater  of  the  two. 

The  interesting  report  by  D.  D.  Stewart,5  of  Philadelphia,  on  the  cases 
of  poisoning  by  lead  chromate  used  to  color  cake  and  buns,  contains  the 
following  statement :  "  All  of  the  five  infants  born  of  mothers  exhibiting 
symptoms  of  lead  poisoning  during  gestation  had  convulsions, — four,  within 
two  months  after  birth.  Three  of  the  five  died  in  them.  Another  infant, 
born  in  July,  1888,  of  a  mother  who  had  pronounced  lead  poisoning  during 
the  early  months  of  pregnancy,  died  in  the  fourth  month  in  convulsions." 
The  researches  of  Roque6  and  Berger7  give  further  evidence  that  children  of 
lead-workers  who  survive  the  early  months  are  apt  to  be  idiotic  or  epileptic. 

It  has  not  been  positively  shown,  so  far  as  I  am  aware,  that  life-long 
epilepsy  of  the  ordinary  type  originates  in  this  way,  or  through  acquired 
lead  poisoning ;  but  there  is  reason  to  think  that  it  might  do  so,  if  the 
opinion  which  has  been  expressed  by  Gowers  and  other  writers  is  correct, 
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that  epilepsy  induced  by  lead  poisoning  is  liable  to  last  for  a  long  time  after 
the  removal  of  the  cause.  Further  evidence  on  this  point  will  be  given 
under  Symptomatology. 

Of  great  practical  interest,  as  furnishing  a  suggestion  for  future  obser- 
vations, are  three  cases  reported  by  Swann,8  where  sterility  and  abortion 
were  thought  to  be  due  to  lead  poisoning  from  drinking-water.  There 
were  scarcely  any  other  signs  of  poisoning,  but  lead  was  apparently  present 
in  the  tissues,  and  the  patients  bore  healthy  children  after  removal  from 
exposure. 

By  far  the  most  important  of  all  the  sources  of  domestic  poisoning  is 
drinking-water,  the  danger  being  greatest  in  country  places  where  force- 
pumps  with  lead  pipe  are  used,  the  end  of  the  pipe  resting  in  the  well,  and 
where,  as  is  still  often  the  case,  the  water  is  conveyed  in  lead  pipes  from 
wells  or  springs  thirty,  forty,  or  fifty  feet  distant  from  the  house. 

Even  in  our  large  cities  it  is  possible  to  find  traces  of  lead  at  any  time 
in  water  that  has  stood  for  some  hours  in  the  lead  pipes  of  private  houses, 
the  coating  of  insoluble  salts  forming  but  a  partial  protection.  The  danger 
is  increased  if  the  pipes  siphon  each  other  and  suck  air,  as  is  almost  always 
the  case  to  some  extent ;  or  if  a  softer  water  is  introduced ;  or  if  the  supply 
runs  through  bogs  or  marshes  yielding  vegetable  acids  or  other  organic  com- 
pounds, a  condition  which  a  rainy  season  sometimes  temporarily  produces. 

Several  English  towns  have  been  visited  by  sudden  and  severe  epidemics 
of  lead  poisoning  in  this  way.  In  tracing  out  the  cause  of  a  recent  epi- 
demic at  Bacup,  Dr.  John  Brown20  found  reason  to  believe  that  free  sul- 
phuric acid  was  the  dangerous  ingredient  of  the  water,  and  suggests  the 
manner  in  which  it  is  formed. 

It  is  true  that  the  danger  attending  the  use  of  lead  pipes  is  largely 
removed  if  the  contaminated  water  is  entirely  run  off",  but  it  is  not  com- 
monly realized  how  long  a  time  is  required  for  this  (probably  not  less  than 
fifteen  minutes  for  a  pipe  fifty  feet  long),  nor  how  soon  traces  of  lead  may 
again  be  found.  It  is  highly  probable  that  it  is  from  this  source  that  the 
greater  part  of  the  lead  comes  which,  as  will  be  shown  later,  is  to  be  found 
in  traces  in  the  tissues  of  a  considerable  proportion  of  the  community. 

The  next  source  of  domestic  poison  of  greatest  importance  is- from  the 
chromate  of  lead  used  in  coloring-matters.  This  substance  has  Ions;  been 
used  to  color  cloths  and  papers,  toys,  sweetmeats,  butter,  and  many  other 
substances,  but  cases  of  poisoning  from  it  have  been  considered  rare,  the 
greater  number  affecting  weavers  working  with  yellow  cloth  or  yarn. 
In  cases  of  acute  poisoning  the  symptoms  seem  mainly  due  to  the  action 
of  the  chromium  element;  in  the  chronic  cases,  to  the  action  of  the  lead.* 
Several  cases  of  the  former  kind,  occurring  in  children,  are  on  record  in  the 
older  literature  (see  below,  and  in  the  Table). 


*  See  W.  B.  Hills,  Wood's  Hand-Book  of  the  Medical  Sciences,  article  "  Chromate  of 
Lead." 
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A  notable  impulse  has  been  given  to  the  subject  within  the  past  few 
years  by  several  important  investigations  and  reports  from  Philadelphia,  by 
Dr.  D.  D.  Stewart  and  others.  Seventy-nine  cases  of  poisoning  were  traced 
to  lead  chromate  used  by  a  number  of  bakers  to  color  cake  and  to  give  a 
glaze  to  buns.     These  cases  will  be  studied  under  Symptomatology. 

pathology. 

The  Frequency  with  which  Lead  is  Found  in  the  Tissues. — 
Some  of  the  earlier  chemists  of  this  century  (Devergie  and  others)  believed 
that  lead  was  a  regular  ingredient  of  the  tissues  of  men  and  animals.  This 
is  not  the  case,  but,  as  has  been  pointed  out  recently  by  Gautier,9  who 
gives  a  formidable  list  of  the  domestic  sources  of  poisoning,  there  are  so 
many  ways  by  which  small  quantities  of  lead  may  find  entrance  into  the 
body  that  it  is  almost  impossible  to  keep  wholly  clear  of  it,  though,  as  a 
rule,  no  more  is  absorbed  than  is  eliminated. 

In  the  course  of  the  past  few  years,  Dr.  A.  M.  Comey  and  Dr.  C.  P. 
Worcester,10  both  of  Harvard  University,  have  analyzed,  at  my  request,  the 
urine  of  more  than  one  hundred  and  fifty  persons  not  presenting  symptoms 
of  lead  poisoning,  and  living  mainly  in  the  neighborhood  of  Boston,  and 
have  found  traces  of  lead  in  about  twenty-five  per  cent,  of  them.  It  is  not, 
of  course,  asserted  that  these  figures  would  apply  to  the  community  as  a 
whole,  but  any  one  attempting  to  control  them  should  use  a  process  as  deli- 
cate as  that  followed  in  these  researches.  In  an  appendix  to  this  article 
there  will  be  found  a  description  of  the  method  of  analysis  formerly  used, 
and  also  a  paper  by  Dr.  Worcester,  pointing  out  certain  chances  of  error, 
and  the  means  adopted  by  him,  after  long  and  careful  study,  to  obviate 
them.  The  number  of  children  represented  in  these  analyses  is  as  yet  small, 
but  it  will  be  increased  in  further  investigations. 

One  group  of  cases,  the  patients  being  a  father,  a  mother,  and  three  chil- 
dren, who  were  under  the  care  of  a  colleague  of  the  writer,  is  especially 
interesting  in  this  connection,  as  showing  the  importance  of  taking  lead 
poisoning  into  consideration  in  obscure  cases,  and  as  indicating  the  dif- 
ference in  susceptibility  between  different  members  of  the  same  family. 
The  watar  used  by  this  family  at  their  country  house,  where  they  spent  a 
considerable  part  of  the  year,  ran  for  some  distance  through  lead  pipes, 
and  was  found  to  contain  a  large  quantity  of  lead.  Repeated  analyses 
showed  that  lead  was  present  in  considerable  quantities  in  the  urine  of  two 
of  the  children,  the  father,  and  the  mother,  though,  for  some  reason  not 
easily  to  be  explained,  not  in  that  of  the  third  child.  All  these  children 
were  in  fair  health.  One  of  them,  however,  had  been  very  subject  to  sharp 
attacks  of  gastric  indigestion,  pain  in  the  left  side,  and  vomiting,  preceded 
by  sore  throat,  and  also  to  constipation,  which  was  worse  during  the  attacks 
of  indigestion.  When  the  lead  was  found,  small  doses  of  iodide  of  potas- 
sium were  given,  but,  as  they  seemed  to  precipitate  the  attacks  above  men- 
tioned, they  were,  after  a  number  of  trials,  discontinued  by  advice  of  her 
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physician,  who  believed  her  attacks  to  be  due  to  imperfect  power  of  diges- 
tion. A  possible  cause  for  this  imperfect  digestion  was,  obviously,  the  lead. 
The  water  was  abandoned,  and  she  became,  finally,  perfectly  well,  but  she 
still  has  to  be  careful  with  her  food.  Another  child,  a  sister,  in  whose 
urine,  also,  lead  was  found,  is  said  to  have  had  a  few  attacks  of  indigestion 
and  occasional  clay-colored  stools.  A  third  child,  a  boy,  who  was  thought 
to  have  drunk  even  more  of  the  water  than  his  sisters,  had  no  lead  in  his 
urine,  according  to  two  analyses,  and  presented  no  symptoms.  The  father 
and  mother  were  perfectly  well,  though  their  urine  contained  a  considerable 
amount  of  lead. 

The  above  statistics,  taken  as  a  whole,  would  seem  to  indicate  not  only 
that  lead  is  often  found  in  small  quantities,  but  also  that  it  is  usually 
harmless.  When,  however,  it  is  remembered  that  out  of  a  whole  family 
exposed  to  the  same  source  of  poisoning — drinking-water,  for  example — 
one  may  be  severely  poisoned  and  the  rest  not  at  all,  that  we  are  wholly 
without  knowledge  of  the  grounds  for  this  great  difference  in  susceptibility, 
and  only  imperfectly  acquainted  with  the  manner  in  which  lead  acts,  and 
that  symptoms,  or  groups  of  symptoms,  are  occasionally  met  -with  for  which 
lead  poisoning  seems  to  be  responsible,  yet  which  differ  widely  from  the 
classical  types,  it  is  fair  to  conclude  that  the  wide-spread  presence  of  this 
subtle  poison  is  a  real  danger  to  the  community  and  one  calling  for  further 
investigation. 

It  is  known  that  an  outbreak  of  acute  symptoms  sometimes  occurs  after 
long  exposure  to  minute  doses,  and  without  apparent  cause.  This  is  some- 
times attributed  to  the  fact  that  the  organs  which  eliminate  the  poison  fail 
in  their  efficiency;  but  another  cause,  met  with  among  adults,  is  a  concur- 
rent poisoning  with  alcohol,  and  perhaps  other  poisons. 

Absorption,  Elimination,  and  Action  on  the  Tissues. —  Lead, 
whether  in  a  metallic  state  or  as  a  salt,  may  be  rendered  soluble  and  ab- 
sorbed by  the  fluids  of  the  digestive  and  respiratory  tracts.  It  may  also 
penetrate  the  skin,  when  rubbed  on  in  the  form  of  ointment,  as  for  cosmetic 
purposes,  or  applied  in  solution  to  abraded  surfaces;  and  there  is  a  fair 
amount  of  evidence  to  show  that  even  when  handled  for  long  periods  in 
metallic  form  it  makes  its  way  through  the  epidermis,  perhaps  aftgr  decom- 
position by  the  sweat,  sufficiently  to  exert  local  action  on  the  skin  and  its 
nerves.  It  remains  stored  up  in  the  body,  mainly  in  the  liver,  but  in 
the  central  nervous  system  and  a  large  number  of  other  organs  as  well, 
sometimes  more  in  one,  sometimes  more  in  another,  this  being  probably  in 
part  dependent  upon  the  period  at  which  the  examination  is  made  and  the 
character  of  the  exposure. 

It  readily  combines  with  albuminoid  substances  to  form  an  albuminate, 
but  Marshall11  thinks  it  must  be  stored  up  in  the  tissues  in  some  less 
soluble  form  than  this,  or  it  would  be  more  rapidly  eliminated.  Whether 
it  is  entirely  inert,  except  when  circulating  with  the  blood  or  when  in 
process  of  elimination,  is  a  point  which  is  in  need  of  further  study. 
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It  is  eliminated  mainly  with  the  urine  and  the  bile,  but  to  some  extent 
with  other  secretions  and  excretions,  including  the  milk,  which  may  con- 
tain enough  to  be  a  source  of  danger  to  infants  at  the  breast. 

The  anatomical  changes  due  to  lead  have  as  yet  been  studied  mainly 
in  cases  of  severe  poisoning.  It  is  uot  yet  known  whether  they  occur  from 
prolonged  ingestion  of  quantities  too  small  to  give  rise  to  symptoms  of 
recognizable  character.  There  is,  however,  a  fair  amount  of  evidence  that 
important  series  of  changes  in  one  organ,  as  the  kidney,  may  be  set  up  and 
progress  without  corresponding  lesions  in  other  organs. 

The  general  character  of  the  changes  which  it  produces  in  the  body 
is  well  indicated  by  the  recent  investigations-  of  Coens  and  D'Ajutolo.12 
These  experimenters  find  that  there  is  scarcely  an  organ  or  a  tissue  that 
remains  unaffected.  The  action  of  the  lead  is  first  on  the  parenchyma  of 
the  organs  involved,  then  on  the  blood-vessels ;  and  it  eventually  leads  to 
new  formation  of  connective  tissue.  Its  action  is  very  slowly  progressive, 
and  attacks  the  different  structures  in  foci. 

The  changes  in  the  liver-cells,  and  in  the  glands  of  the  digestive  tract, 
are  described  as  a  granular  degeneration  of  the  protoplasm.  The  nuclei 
undergo  a  vesicular  degeneration.  The  apparent  atrophy  of  the  liver-cells 
which  had  been  described  by  Friedlander  and  others  was  not  observed. 
The  changes  in  the  kidney  were,  first,  parenchymatous  degeneration,  with 
glomerulitis  and  hyaline  degeneration  of  the  vessels;  finally,  interstitial 
nephritis.  The  changes  in  the  muscles  were  analogous  to  those  described 
for  the  liver  and  kidney. 

The  able  researches  of  Maier 13  indicate  that,  besides  many  other  organs, 
the  cortex  of  the  brain  is  liable  to  suffer  from  this  process  of  sclerotic 
degeneration. 

Lead  has  been  found  by  Raimondi u  in  the  marrow  of  the  long  bones ; 
and  this  is  of  special  importance  in  view  of  the  fact  that  lead  poisoning 
gives  rise  to  changes  in  the  blood  very  similar  to  those  met  with  in  perni- 
cious anaemia.  (Malassez,  Gowers.)  This  ansemia  seems  to  underlie  the 
complex  state  known  as  cachexia,  which  forms  one  of  the  prominent  symp- 
tom-groups of  lead  poisoning.  Another  cause  of  this  state  is  impaired 
digestion,  the  anatomical  basis  of  which  has  been  fruitfully  studied,  espe- 
cially by  Maier  (loc.  cit.),  who  found  parenchymatous  changes  in  the  mucous 
and  submucous  coats  of  the  stomach  and  intestines,  and  sclerotic  degener- 
ation of  the  submucous  and  mesenteric  ganglia. 

Another  important  series  of  changes  are  those  affecting  the  peripheral 
nerves.  These  are  sometimes  undistinguishable,  except  by  their  distribu- 
tion,— and  not  always  in  this  way, — from  the  ordinary  so-called  "  multiple 
neuritis,"  such  as  is  due  to  alcohol,  arsenic,  and  anaemia,  and  many  other 
causes,  as  well  as  to  lead.  It  has  been  suggested  that  these  changes  may 
be  secondary  to  an  impairment  of  the  trophic  functions  of  the  spinal  cord. 
This  is,  however,  as  yet  wholly  unproved. 

The  experiments  of  Gombault  upon  guinea-pigs  point  to  the  occurrence 
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of  changes  characteristic  of  lead,  and  forming  what  lias  been  called  a  "  peri- 
axillary neuritis,"  in  which  the  medullary  sheath  is  affected  more  than  the 
axis-cylinder,  and  that,  too,  in  a  segmental  manner,  relatively  healthy  por- 
tions of  nerve  intervening  between  the  diseased  portions.  It  is  a  significant 
fact  though  one  not  to  be  utilized  without  caution,  that  the  guinea-pigs 
which  showed  this  form  of  neuritis  induced  by  chronic  lead  poisoning  were 
not  paralyzed.  It  is  worthy  of  inquiry  whether  these  changes  in  the  mye- 
line,  if  they  occur  in  man  also  in  anticipation  of  actual  paralysis,  may  not 
account  for  the  fact  that  the  electrical  reactions  of  the  nerves  of  persons 
poisoned  with  lead  often  suffer  before  any  sign  of  paralysis  has  made  its 
appearance.  Another  explanation  that  suggests  itself,  however,  for  this  fact 
is  that  in  such  cases  only  a  portion  of  the  fibres  going  to  a  certain  muscle 
may  be  destroyed ;  and  this  is  more  in  harmony  with  the  observation 
of  Erb,  confirmed  by  Gowers,15  that  pre-paralytic  changes  in  the  muscle- 
reactions  (partial  degeneration-reaction)  are  sometimes  met  with.  It  is  to 
be  remembered  also  that,  according  to  Harnack's16  researches,  the  typical 
paralyses  of  lead  are  usually  and  primarily  due  to  the  direct  action  of  the 
lead  upon  the  muscles. 

Besides  these  neuritic  changes,  there  is  reason  to  believe  that  subacute 
processes  occasionally  occur  in  the  spinal  cord ;  but  it  is  probable  that  these 
are  not  the  cause  of  the  typical  "  extensor-paralysis,"  but  represent  one  of 
the  later  manifestations  of  serious  poisoning  (Schultze). 

A  number  of  cases  have  come  to  my  knowledge  pointing  to  the  possi- 
bility that  chronic  lead  poisoning  may  give  rise  to  typical  system  scleroses 
of  the  spinal  cord.  But  many  additional  observations  are  needed  before 
this  can  be  considered  as  certain. 

Lead  also  affects  the  nutrition  of  the  brain,  both  directly,  and  indirectly 
through  the  blood  and  the  blood-vessels.22 

Another  highly  important  series  of  changes  are  those  which  affect  the 
kidney,  the  character  of  which  has  already  been  indicated. 

Lead  poisoning  is  held  by  most  writers  of  the  present  day  to  be  a 
cause  of  chronic  nephritis  (see  above),  and  it  is  not  impossible,  consider- 
ing the  great  frequency  of  this  disease  and  the  difficulty  of  tracing  it  to 
any  other  origin,  that  long-continued  exposure  even  to  minute  quantities 
of  lead  may  sometimes  account  for  it.  The  acuter  forms  of  renal  degen- 
eration noted  occasionally  in  experiments  on  animals  (Ollivier  and  others) 
have  not  been  much  observed  clinically,  except  that  albuminuria  is  known 
to  occur  as  a  temporary  symptom. 

Chronic  interstitial  nephritis  is  scarcely  met  with  in  children,  and  we  do 
not  as  yet  positively  know  anything  about  the  action  of  lead  upon  their 
kidneys. 

Among  the  most  important  of  the  observations  of  the  last  few  years 
are  those  pointing  to  valvular  diseases  of  the  heart  as  sometimes  directly 
traceable  to  lead.  Duroziez'7  pointed  out,  in  1885,  the  frequency  of 
mitral  disease  among  painters  and  other  persons  employed  in  lead,  and 
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Stewart  (loo.  oil)  devotes  some  space  to  its  discussion,  and  reports  two 


cases. 


It  is  a  remarkable  fact  that,  in  spite  of  the  accumulation  of  lead  in  the 
liver,  and  the  degeneration  of  the  liver-cells  and  increase  in  the  connective 
tissue,  chronic  cirrhosis  has  not  been  traced  to  this  source,  in  spite  of  the 
fact  that  various  other  poisons  (malaria,  alcohol,  phosphorus)  are  believed 
to  cause  it.  It  should  be  said,  however,  that  the  etiology  of  hepatic  cir- 
rhosis is  by  no  means  easy  to  make  out  in  every  case. 

In  the  foregoing  descriptions  lead  has  been  spoken  of  as  causing  more 
or  less  permanent  changes  in  the  nutrition  of  the  different  tissues  and 
organs,  but  it  should  not  be  forgotten  that  it  acts  also,  in  all  probability,  as 
a  temporary  poison,  without  necessarily  giving  rise  to  gross  tissue-change 
(Harnack),  and  it  is  perhaps  in  this  way  that  the  occasional  rapid  onset 
and  the  almost  equally  rapid  disappearance  of  paralysis  and  other  symp- 
toms are  to  be  explained. 


SYMPTOMATOLOGY. 

Relative  Susceptibility  of  Children. — Children  of  every  age 
have  so  often  been  seriously  poisoned  by  exposure  to  small  quantities  of 
lead  that  their  sensitiveness  to  single  doses  of  moderate  size  may  be  con- 
sidered as  greater  than  that  of  adults.  On  the  other  hand,  it  is  noteworthy 
that  the  reports  of  certain  of  the  epidemics,  as  they  may  be  called,  of 
drinking-water  poisoning  which  have  occurred  in  England  and  elsewhere 
state  that  the  proportion  of  children  affected  severely  enough  to  require 
medical  care  was  very  small. 

Thus,  Dr.  Brown,19  in  reporting  on  the  epidemic  at  Tredegar,  expressly 
says  that  he  saw  no  serious  symptoms  in  any  person  under  eighteen  years 
of  age,  although  he  observed  fifty-two  cases  of  well-marked  poisoning,  and 
two  hundred  cases  with  lead-line  on  the  gums,  in  persons  older  than  this. 
He  does  not  say  whether  any  children  were  seen  with  the  lead-line.  This 
seems  in  general  to  be  rare,  owing,  no  doubt,  to  the  fact  that  the  teeth  of 
young  children  rarely  collect  tartar ;  but  forty-two  cases  where  this  line  was 
seen  in  children  under  fifteen  years  of  age  are  reported  by  Dr.  John  Brown20 
put  of  three  hundred  and  three  cases  collected  during  the  past  year  in  an 
epidemic  at  Bacup.  Five  of  these  children  were  under  five  years  of  age ; 
eighteen  were  between  five  and  ten.  The  remaining  cases  are  tabulated  as 
follows,  as  regards  the  frequency  of  the  lead-line : 


10  and  under  15  years  of  ago  ...    20 
15    "       "      25    "      "     "     .   .    .    08 


25  and  under  50  years  of  age     .    .    144 
50  years  and  upward 48 


Of  thirty-eight  persons  belonging  to  the  household  of  the  royal  family 
at  Claremont,  of  whom  thirteen  were  severely  poisoned  through  the  drink- 
ing-water, no  children  were  attacked,  though  they  were  present  to  the 
number  of  eight. 

If  these  facts  really  indicate  a  relatively  slight  liability  on  the  part  of 
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children  to  poisoning  from  minute  doses  often  repeated,  it  is  a  matter  of  great 
interest  possibly  indicating  a  more  active  power  of  elimination  on  their 
part.  Several  cases  of  drinking-water  poisoning  in  children  are,  however, 
upon  record,  and  the  subject  must  be  considered  as  requiring  further  study. 

The  Lancet  for  January,  1889,  contains  the  report  of  a  case  of  paralysis 
of  all  four  extremities  from  the  fruitful  source  of  the  Sheffield  drinking- 
water  in  a  girl  of  eight,  and  a  similar  case  has  been  reported  by  Seeligmuller. 

The  history  of  the  group  of  three  children  cited  under  Pathology  is  in- 
teresting in  this  connection.  It  will  be  noted  that  in  the  urine  of  two  of 
the  children  lead  was  found  in  large  quantities,  while  in  that  of  the  third 
it  was  absent.  Possibly  this  was  due  to  the  fact  that  this  patient,  being 
a  boy,  lived  a  more  active  life  than  the  others,  who  were  girls,  and  that 
the  perspiration  helped  to  eliminate  the  lead. 

There  is  a  certain  amount  of  evidence  indicating  that  with  children,  as 
well  as  with  adults,  previous  exposure  to  poisoning  by  lead  in  minute  doses, 
insufficient  to  cause  definite  symptoms,  acts  as  a  contributive  cause  for  an 
outbreak  of  acute  symptoms  on  further  exposure.  The  cases  reported  by 
Chapin  (see  Table)  were  perhaps  an  instance  of  this.  The  final  exposure, 
leading  to  prolonged  and  serious  sickness,  consisted  only  in  a  few  days' 
stay  in  a  freshly-painted  room  ;  but  this  had  been  preceded  by  an  exposure 
of  two  years  to  the  small  amount  of  emanations  arising  from  a  pot  of  fresh 
paint  which  was  kept  in  a  room  adjoining  that  in  which  the  children 
mainly  lived.  It  has  frequently  been  noticed  with  regard  to  workers  in 
lead  that  they  become  more  susceptible  after  one  attack  of  poisoning. 

Acute  and  Chronic  Poisoning. — There  is  no  material  difference  in 
character  between  the  symptoms  of  acute  and  those  of  chronic  poisoning, 
except  for  the  fact  that  in  the  former  case  the  local  irritation  of  the  lead 
compounds  on  the  gastro-intestinal  tract  may  cause  an  important  series  of 
direct  and  indirect  symptoms. 

Seeligmuller,  in  drawing  up  the  differential  diagnosis  between  lead 
poisoning  and  arsenical  poisoning,  says  that  paralysis  does  not  occur  from 
acute  lead  poisoning.  This  is  certainly  incorrect  except  as  a  matter  of 
degree,  as  several  cases  cited  by  Taylor,  and  the  physiological  experiments 
of  Harnack,  sufficiently  indicate. 

In  the  following  description  of  symptoms  special  reference  is  had  to 
cases  of  chronic  poisoning ;  and  those  symptoms  are  chiefly  considered 
which  are  apt  to  occur  in  children. 

General  Cachexia,  with  earthen  hue  of  the  skin,  icteroid  discolora- 
tion of  the  conjunctiva,  loss  of  flesh  and  of  appetite,  etc.,  is,  in  a  large  pro- 
portion of  the  cases  of  chronic  poisoning  of  both  adults  and  children,  the 
first  sign  of  lead  poisoning,  and,  combined  with  a  variety  of  obscure  ner- 
vous symptoms  and  a  moderate  amount  of  indigestion,  such  as  might  easily 
be  overlooked,  may  remain  for  a  long  period,  or  even  permanently,  as  its 
sole  manifestation.  An  interesting  group  of  cases  of  this  sort  has  been 
reported  by  Dr.  Eobertson.18     Twenty  young  girls,  in  an  institution  which 
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I  borne  the  highest  reputation  for  the  care  and  good  health  of  its  in- 
tes,  became,  one  after  another,  languid,  pale,  and  sick  in  various  ways, 
I  did  not  recover  until — after  one  or  two  had  been  attacked  with  severe 
ic  and  constipation — it  was  discovered  that  they  were  in  the  habit,  while 
play,  of  drinking  the  water  from  a  lead-lined  cistern,  ordinarily  used 

washing.  Absolute  proof  that  these  cases  were  due  to  lead  poisoning 
not  furnished,  but  the  water  contained  a  large  amount  of  lead,  and  after 
aoval  from  this  exposure  the  patients  recovered  and  no  new  cases  of  ill— 
is  occurred. 

Occasionally  the  emaciation  and  general  failure  of  nutrition  are  of  an 
treme  degree,  yet  either  without  other  signs  of  poisoning  or  out  of  pro- 
rtion  to  them. 

It  is  impossible  to  define  with  accuracy  the  clinical  symptoms  of  lead 
;hexia  in  the  very  chronic  cases  which  may  occur  from  exposure  to  lead 
minute  doses.     It  has  its  source  in  a  variety  of  disordered  functions. 

Disobdebs  OF  Digestion. — The  most  common  symptom  of  this  class 
colic.  In  spite  of  the  opinion  expressed  by  Soltmann,30  that  lead  colic  is 
re  in  children,  I  find  it  frequently  noted,  and  see  no  reason  to  think  that 

absence  is  characteristic.  It  was,  however,  absent  in  most  of  Stewart's 
id-chromate  cases.  It  is  also  important  to  note  that  it  must  in  many 
ses  be  difficult  to  distinguish  lead  colic  from  the  intestinal  colic  to  which 
ildren  are  so  largely  subject.  The  colic  in  adults  is  usually  most  severe 
out  the  umbilicus,  but  often  spreads  over  the  whole  abdomen.  Constipa- 
in,  for  which  diarrhoea  is  occasionally  substituted,  is  an  important  con- 
matory  symptom.  The  abdomen  is  often  retracted,  but  this  need  not  be 
e  case.  Vomiting  frequently  occurs,  and  the  vomitus  may  be  yellowish 
color  even  when  other  salts  of  lead  than  the  chromate  are  the  cause  of 
e  poisoning,  though  oftener  in  the  latter  case.  In  regard  to  the  less  defi- 
te  kinds  of  indigestion  we  have,  as  yet,  no  satisfactory  means  of  making 
e  diagnosis,  but  if  no  other  cause  is  discoverable,  and  if  lead  is  found  in 
e  excretions,  it  will  be  worth  consideration  whether  it  may  not  be  acting 
at  least  a  contributive  cause. 

Numerous  cases  might  be  cited  from  among  adults  to  show  the  great 
iriety  of  symptoms  of  indigestion  for  which  lead  is  at  least  partially 
sponsible.  Thus,  in  a  case  reported  by  Tunzelmann,21  vomiting,  espe- 
illy  at  night,  was  for  some  time  the  only  symptom.  Typical  symptoms 
mlly  appeared,  and  eventually  another  patient  in  the  same  house  likewise 
me  down  with  paralysis.  Blue  line  was  present  in  both  cases.  In  the 
meet  for  1884,  several  cases  are  noted  where  the  signs  were  thought  to 
tint  to  cancer  of  the  stomach,  and  another  where  a  distressing  indigestion 
'  years'  duration,  apparently  due  to  lead,  was  the  only  symptom.  "Where 
e  poisoning  is  due  to  chromate  of  lead  and  is  acute,  the  dejections  and 
>mitus  are  especially  likely  to  be  yellowish  in  color.     Yellowish  vomitus 

however,  common,  in  poisoning  from  other  salts  of  lead  besides  the  chro- 
ate,  as  Dr.  Stewart  points  out  in  connection  with  his  cases.     The  character 
Vol.  IV.— 40 
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of  the  indigestion  in  a  group  of  children  possibly  poisoned  by  drinking- 
water  and  in  whose  urine  lead  was  found,  is  described  under  Pathology.  - 

It  is  earnestly  to  be  hoped  that  the  character  of  the  indigestion  in  cases 
of  chronic  poisoning  in  children  will  be  carefully  studied  in  the  future. 
In  the  important  group  of  lead-chromate  cases  reported  by  Stewart,  ano- 
rexia nausea,  and  vomiting  were  prominent,  but  the  constitutional  effects 
of  the  lead  may  have  been  complicated  by  the  local  action  of  the  chromium, 
though  in  most  of  the  cases  the  exposure  had  been  going  on  for  some  time. 
Of  the  seven  cases  described,  constipation,  not  of  a  high  degree,  had  been 
present  in  four  only,  and  slight  colicky  pains  in  only  two. 

Symptoms  affecting  the  Nervous  System. — Motor  Symptoms. 
— The  motor  paralytic  symptoms  due  to  lead  poisoning  are,  so  far  as  we 
know,  almost  wholly  of  peripheral  origin.  It  is  possible  that  spinal  disease 
sometimes  plays  a  part  in  their  production,  as  will  be  shown  later;  and 
occasionally,  in  the  case  of  adults,  cerebral  hemorrhage  and  oedema,  or 
cerebral  degeneration  due  directly  to  lead,  cause  paralytic  symptoms. 

The  peripheral  paralyses  may  be  divided,  broadly,  into  (1)  those  where 
the  loss  of  power  is  a  direct  consequence  of  disease  of  the  nerves  corre- 
sponding to  the  affected  muscles  ;  (2)  those  where  the  loss  of  power  is  the 
result  of  disease  of  the  muscles  themselves  (Gowers's  "  primary  atrophy :" 
compare  Pathology). 

The  first  of  these  groups  may  again  be  divided  into  those  where  the 
distribution  of  the  paralysis  is  of  the  usual  type, — that  is  to  say,  where 
the  extensors  of  the  fingers  and  hands  are  the  parts  mainly  affected,  the 
supinator  longus  and  the  extensor  ossis  metacarpi  pollicis  usually  escaping, 
— and  those  where  the  symptoms  suggest  forms  of  generalized  neuritis  such 
as  are  due  to  alcohol,  arsenic,  and  many  other  poisons. 

The  "  primary  atrophy"  (hitherto  studied  only  in  adults)  affects  pre- 
eminently the  small  muscles  of  the  hands,  but  often  other  groups  as  well. 
Its  course  is  chronic,  and  the  prognosis  less  favorable  than  in  the  neuritic 
or  "  degenerative"  form. 

The  clinical  analysis  of  these  different  forms  of  poisoning  might  be 
carried  much  farther  if  space  permitted.  For  an  excellent  account  of  them 
the  reader  is  referred  to  Gowers's  "  Manual  of  Diseases  of  the  Nervous 
System."  It  is  now  generally  recognized  that  the  selective  preference  of 
lead  for  certain  special  nervo-muscular  groups  is  relative  only,  many  nerves 
and  muscles  apparently  unaffected  being  really  diseased ;  and  a  mistake  in 
diagnosis  might  easily  be  made  by  attaching  too  much  importance  to  the 
presence  or  absence  of  extensor  paralysis.  Sometimes  the  shoulder-muscles 
are  first  or  mainly  affected. 

It  is  a  striking  fact  that  whereas  in  adults  the  paralysis  in  the  vast 
majority  of  cases  affects  the  upper  extremity,  and  especially  the  extensors 
of  the  hand,  either  alone,  or  far  more  than  those  of  the  foot,  this  appears 
not  to  be  the  case  with  children.  In  every  instance  ■  that  the  writer  has 
found  described  or  has  seen,  the  legs  have  been  affected  as  much  as  the  arms, 
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or  more,  as  in  paralysis  from  alcohol  and  arsenic,  the  symptoms  generally 
appearing  first  in  them.  The  type  of  the  paralysis  seems  in  other  respects 
to  be  the  same  as  in  adults ;  that  is  to  say,  the  extensors  are  affected  more 
than  the  flexors,  as  occurs  in  multiple  neuritis  of  every  origin,  except  some- 
times in  cases  of  arsenical  poisoning,  where  the  flexors  may  be  affected 
nearly  or  quite  as  much  as  the  extensors. 

The  details  of  the  physical  examination  in  the  reported  children's  cases 
are  not'  sufficiently  exact  to  enable  us  to  say  whether  the  particular  muscles 
which  usually  escape  in  adults  are  unaffected  in  them  or  not. 

It  would  be  premature  to  offer  an  explanation  of  this  relatively  greater 
tendency  of  lead  poisoning  in  children  to  affect  the  lower  extremities,  since 
the  cases  on  which  the  observation  is  based  are  still  few  in  number.  It 
will,  however,  be  an  interesting  matter  for  further  inquiry,  and,  if  the 
observation  is  confirmed,  it  may  lead  to  conclusions  of  general  interest. 

Ataxia  of  the  extremities,  which  has  been  noted  a  few  times  in  adults, 
has  not  as  yet  been  met  with,  to  my  knowledge,  in  young  children,  except 
in  the  form  of  chorea. 

In  adults,  and  also  in  certain  animals,  paralysis  of  the  larynx  is  occasion- 
ally met  with  (Seifert  and  others),  and  this  may  occur  without  other  symp- 
toms of  note.    I  am  not  aware  that  this  symptom  has  been  seen  in  childhood. 

Sensory  symptoms  are  met  with,  both  of  the  type  of  those  due  to 
neuritis  and  of  the  cerebral  type  (especially  hemiansesthesia),  and,  further- 
more, local  anaesthesia  is  occasionally  due  to  the  direct  action  of  lead  upon 
the  skin.  No  cases  of  either  of  these  sorts  have  as  yet  been  described  as 
occurring  among  children. 

Symptoms  affecting  the  Visual  Apparatus. — A  number  of  cases  in 
adults  are  on  record  where  neuritis  or  atrophy  of  the  optic  nerve  was  ob- 
served, and  where  the  motion  of  the  eyes  was  affected.  I  am  not  aware 
that  any  case  of  neuritis  or  atrophy  has  been  reported  as  affecting  a  young 
child,  although  unexplained  cases  of  neuritis  are  now  and  then  met  with 
which  might  possibly  be  of  this  origin.  Dr.  Miller,  of  New  Orleans,  has 
reported  a  very  interesting  case,  of  drinking-water  origin,  where  double 
vision  and  amaurosis,  associated  with  serious  and  prolonged  paralysis, 
occurred  in  a  "  young  lady,"  whose  age  is  not  given.  I  have  myself  seen 
and  reported  a  case  of  partial  paralysis  of  the  ocular  muscles  of  the  same 
origin,  associated  with  dizziness  and  ataxic  symptoms  involving  the  ex- 
tremities, in  a  girl  of  fifteen.  It  is  probable  that  this,  like  the  corre- 
sponding cases  of  arsenical  origin,  is  one  of  those  instances  where  lead  acts 
as  a  cause  of  genei'alized  neuritis. 

Encephalopathy  Affections. — The  four  forms  of  cerebral  symptom- 
complex  adopted  by  Tanquerel — the  delirious,  convulsive,  comatose,  and 
mixed  forms — have  been  essentially  accepted  by  all  later  writers.  The 
whole  subject  has  recently  been  reviewed  by  Dr.  A.  Westphal,22  of  Berlin, 
and  a  pathological  classification  offered,  showing  the  various  ways  in  which 
the  brain  may  suffer  injury.     So  far  as  children  are  concerned,  we  have  to 
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deal  mainly  with  the  direct  toxic  action  of  the  poison,  and  with  the  effects 
of  impaired  nutrition.  Among  infants  and  very  young  children  the  ten- 
dency to  convulsions  as  a  result  of  acute  lead  poisoning  is,  as  might  be 
expected,  greater  than  with  adults.  I  find  also  a  record  of  two  cases  of 
children,  exposed  by  their  occupation  to  lead,  where  death  occurred,  preceded 
by  a  series  of  rapidly-recurring  epileptic  attacks,  besides  other  cerebral 
symptoms.     (See  Case  28  of  Table.) 

A  case  is  reported  by  Kersch23  where  convulsions  occurred  in  a  child  of 
two  years  from  eating  food  served  in  a  dish  made  of  an  alloy  containing 
fifteen  per  cent,  of  lead.  A  large  number  of  the  children  in  Dr.  Stewart's 
series  of  lead-chromate  cases  died  in  convulsions,  and  one  of  them  had 
mild  delirium. 

One  of  the  most  practical  and  important  questions  connected  with  this 
group  of  symptoms  seems  to  be  whether  true  epilepsy  of  the  usual  type 
may  originate  in  lead  poisoning,  unconnected  with  other  symptoms  suffi- 
ciently marked  to  indicate  the  presence  of  the  poison.  Gowers  gives  the 
opinion,  without  adducing  the  facts  upon  which  it  was  based,  that  epileptic 
attacks  originating  in  lead  poisoning  may  continue  for  a  long  time  after  the 
cause  has  been  removed.  Gaillard24  also  says  that  epileptic  attacks  starting 
in  this  manner  may  become  habitual. 

I  have  myself  seen  and  reported  a  case  which  is  very  important  in  this 
connection.  It  is  that  of  a  young  woman  of  twenty-seven,  poisoned  by 
drinking-water  drawn  through  twenty  feet  of  lead  pipe  from  a  sunk  well, 
the  end  of  the  pipe  resting  in  the  well.  Her  first  symptoms  consisted  in 
failing  health  and  severe  pains  in  various  parts  of  the  body,  especially  the 
abdomen,  the  cause  of  which  was  not  recognized.  After  a  time  she  began 
to  have  "  fainting-spells,"  characterized  by  loss  of  consciousness  of  two  or 
three  minutes'  duration,  and  preceded  by  slight  dizziness.  She  suffered 
also  from  diffuse  headaches  and  from  dizziness.  After  these  symptoms  had 
been  present  for  two  years  or  more,  she  had  a  violent  cerebral  attack,  with 
prolonged  loss  of  consciousness,  convulsions,  and  amaurosis.  This  was 
followed  by  another  attack,  after  which  came  characteristic  lead  palsy  of 
the  arms,  and  finally  localized  atrophy,  from  which  she  never  entirely  re- 
covered. The  epileptic  attacks  did  not,  however,  recur,  so  far  as  I  know, 
after  the  cause  was  removed  and  treatment  instituted  ;  and  this  is  certainly 
the  usual  experience. 

The  question  arises  whether,  in  such  a  case  as  this,  if  the  character  of 
the  exposure  had  been  less  severe,  or  if  the  patient  had  accidentally  been 
removed  from  exposure  before  the  final  outbreak  occurred,  the  case  might 
have  progressed,  by  virtue  of  habituation,  like  one  of  ordinary  epilepsy, 
and  the  real  cause  passed  unsuspected. 

In  the  epidemic  at  Tredegar,  already  cited,  one  case  of  temporary 
epilepsy  associated  with  other  signs  of  poisoning  was  met  with  out  of  fifty- 
two  cases  of  serious  poisoning.  Similar  cases  are  reported  by  LeidesdorP 
and  by  Inman.26     Kronig  v  gives  an  analogous  case,  and  a  few  others  are  on 
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record.31  It  has  been  stated  that  in  the  epileptic  attacks  due  to  lead  the  loss 
of  consciousness  occurs  suddenly,  without  aura,  but  this,  even  if  invariably- 
true,  is  not  pathognomonic. 

I  have  seen  three  cases  of  chronic  epilepsy  where  lead  was  found  in 
the  urine,  but,  for  the  reasons  stated  under  the  head  of  Diagnosis,  I  do 
not  consider  this  a  sufficient  indication  of  their  origin. 

I  shall  now  note,  without  dwelling  on  them  at  length,  a  number  of 
symptoms  of  rarer  occurrence  which  have  been  mainly  observed  among 
adults,  but  which  might  readily  occur  among  children. 

Hysteria. — A  number  of  the  French  writers,  following  Charcot,  be- 
lieve that  lead  poisoning  must  count  as  at  least  an  exciting  cause  of  hysteria, 
bearing  the  same  relation  to  it,  for  example,  as  traumatism,  psychical  influ- 
ences, and  the  like ;  and  that  the  hemiausesthesia  and  some  of  the  paralyses, 
apparently  of  cerebral  origin,  which  have  been  described  in  cases  of  lead 
poisoning,  are  induced  in  this  way. 

Insomnia  has  been  noted  frequently  in  lead  poisoning  of  adults,  and  some- 
times forms  an  obstinate  symptom  and  one  difficult  to  trace  to  its  origin,  es- 
pecially as  it  is  not  necessarily  associated  with  marked  signs  of  poisoning. 

Neuralgic  Pains. — It  is  well  known  that  pain  in  various  parts  of  the 
body  besides  the  abdomen  is  a  common  symptom  in  the  early  stages  of 
lead  poisoning.  This  pain  is,  in  the  great  majority  of  cases,  dull  in 
character  and  probably  neuritic  in  origin.  Now  and  then,  however,  cases 
are  met  with  where  the  pain,  instead  of  being  of  this  dull  sort,  is  frankly 
neuralgic  in  character  and  follows  the  distribution  of  the  peripheral 
nerves.     This  is  important,  as  its  origin  might  not  be  suspected. 

Tremor  is  an  important  symptom,  and  one  which  sometimes  occurs 
alone.  It  is  especially  noticeable  in  the  hands,  and  is,  with  adults  at  least, 
either  fine  or  coarse  in  character. 

Chorea  has  occasionally  been  reported  in  cases  of  lead  poisoning  both 
of  adults  and  of  children.  It  is  probable  that  its  relation  to  lead  is  an  in- 
direct one,  though  Harnack  observed  movements  which  he  considered  to  be 
choreiform  in  animals  poisoned  experimentally  with  lead. 

Cutaneous  Affections. — The  skin  of  patients  with  chronic  lead  poi- 
soning is  usually  dry  and  harsh.  Cases  have  been  noted,  however,  where 
distinct  inflammatory  affections  of  eczematous  character  were  present. 

Febrile  Conditions. — Gowers  notes  the  fact  that  a  febrile  state  is 
occasionally  seen  in  lead  poisoning,  especially  with  the  onset  of  acute  ner- 
vous symptoms,  and  that  this  is  especially  true  of  children.  In  Case  4 
of  the  Table  the  temperature  ran  up  to  100°  F.  as  the  paralysis  of  the 
extensors  came  on. 

Eenal  Affections. — In  the  chronic  poisoning  of  adults,  renal  changes 
play,  as  is  well  known,  an  important  part.  Published  records  with  regard 
to  this  point  in  the  case  of  children  do  not  exist,  and  observations  bearing 
on  the  subject  are  greatly  needed.  The  renal  changes  hitherto  considered 
characteristic  as  regards  adults   are   those  described  under  Pathology  as 
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leaclino-  to  chronic  interstitial  nephritis. ,  This  is  a  rare  form  of  disease  in 
children,  although  the  first  changes  leading  to  this  condition  might  perhaps 
occur  in  childhood. 

Some  of  the  encephalopathic  symptoms  observed  in  adults  have  been 
considered  as  indirectly  due  to  the  renal  and  associated  arterial  changes. 
It  is  indeed,  more  than  probable  that  hemorrhage  and  well-marked  ursemic 
symptoms  are  of  this  origin.  The  same  cannot  be  said,  however,  of  the 
greater  number  of  cerebral  symptoms  due  to  lead,  and  this  view  is  borne 
out  by  the  fact  that  similar  symptoms  are  observed  in  children  and  young 
persons.  It  should  be  said,  to  be  sure,  that  the  theory  has  been  advanced 
that  uraemia  due  to  lead  may  perhaps  occur  in  consequence  of  spasm  of  the 
renal  arteries  without  gross  structural  change ;  but  proof  of  this  is  wanting. 

Lead-Line. — This  is  probably  observed  less  often  in  children  than  in 
adults.  Nevertheless  forty-two  such  cases,  where  it  was  observed  during 
an  epidemic  in  Bacup,20  are  on  record.  Here  it  was  associated  with  a  pecu: 
liar  form  of  caries  of  the  teeth.  Two  of  the  children  were  under  five  years 
of  age.  Separation  of  the  gum  from  the  tooth  by  tartar  is  less  common 
in  children  than  in  adults,  even  where  the  nutrition  of  the  teeth  is  bad, 
and  it  is  probably  to  this  fact  that  the  usual  absence  in  them  of  the  blue 
line  is  due, 

DIAGNOSIS. 

For  the  details  of  the  diagnosis  of  acvie  lead  poisoning  the  reader  is 
referred  to  special  works  on  toxicology.  In  general,  it  may  be  said  that 
the  pathological  conditions  do  not  differ  much  from  those  of  chronic  poison- 
ing, except  that  the  results  of  irritation  of  the  digestive  tract  are  often 
superadded,  and  that,  partly  as  a  consequence  of  this  irritation,  and  partly 
from  the  toxic  action  of  the  lead,  the  cerebral  symptoms  and  general  pros- 
tration are  liable  to  be  prominent  and  serious.  It  sometimes  happens  that 
acute  cerebral  symptoms  come  on  suddenly  in  the  course  of  chronic  poisoning. 

The  possibility  that  epileptiform  attacks  due  to  lead  may  precede  by  a 
long  time  other  well-marked  signs  of  poisoning  should  be  borne  in  mind. 

The  commonest  sequence  of  symptoms  in  cases  of  chronic  lead  poisoning 
is,  first,  a  general  languor,  with  a  certain  degree  of  anaemia  and  debility ; 
then,  constipation  (or  diarrhoea)  and  colic,  and  the  dull  muscular  "  arthral- 
gic"  pains ;  later,  the  typical  wrist-drop  or  other  form  of  paralysis. 

The  encephalopathic  symptoms,  the  primary  myopathies,  and  the  signs 
of  subacute  myelitis  commonly  belong  to  a  relatively  late  period  and  imply 
advanced  degrees  of  saturation.  In  bad  cases,  like  those  of  the  two  chil- 
dren described  by  Chapin  (Table,  Nos.  15  and  16),  ulceration  of  the  gums 
and  caries  or  loosening  of  the  teeth  may  make  their  appearance  after  a 
time.  Last  of  all,  the  chronic  sclerotic  affections,  of  which  interstitial 
nephritis,  arteritis,  and  valvulitis  are  the  best  known  to  us,  appear,  and  may 
progress  entirely  independently  of  the  continuance  or  non-continuance  of 
the  exposure.  It  is  possible  that  some  of  the  neuroses  also— the  psycho- 
ses, hysteria,  neurasthenia,  epilepsy,  etc. — to  which  the  poisoning  occasion- 
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ally  gives  rise  may  over-last  the  exposure,  for  a  time  or  permanently,  either 
because  of  the  establishment  of  a  morbid  habit,  or  through  the  persistence 
of  chronic  changes  of  the  nervous  centres,  or  general  impairment  of  the 
nutrition.  The  "  blue  line"  may  be  present  throughout,  but  is  not  neces- 
sarily accompanied  by  noticeable  symptoms  of  poisoning. 

The  "  typical"  sequence  is  subject  to  striking  and  manifold  variations. 
Almost  any  one  of  the  symptoms  may  appear  out  of  place,  or  may  domi- 
nate the  scene  for  a  longer  or  shorter  time ;  and  this  is  true  of  children  as 
well  as  of  adults. 

A  greater  or  less  degree  of  cachexia  is  almost  invariably  present,  but 
many  adult  raises  are  on  record  where  this  sign  was  not  present  in  any 
marked  degree,  the  wrist-drop,  the  cerebral  symptoms,  or  some  other  of  the 
later  signs  appearing  almost  without  warning.  A  number  of  the  chil- 
dren with  lead-chromate  poisoning  reported  upon  by  Dr.  Stewart  showed 
convulsions  and  delirium  *  very  soon  after  the  first  symptoms  of  intoxication. 

Digestive  Disorders. — Typical  constipation  and  colic  may  be  highly 
characteristic  (see  Symptomatology),  and  if  obstinate  and  protracted  should 
always  excite  suspicion.  It  is  doubtful  whether  any  description  of  the  ob- 
scurer forms  of  indigestion  can  at  present  be  given  that  would  not  tend  as 
much  to  mislead  as  to  aid  the  physician,  and  often  the  only  safe  course  is  to 
search  for  other  signs.  It  is  certain  that  the  outbreaks  of  indigestion  may 
temporarily  cease,  or  recur  paroxysmally,  and  that  diarrhoea  may  occur 
instead  of  constipation. 

If  lead  is  found  in  the  urine  by  a  competent  chemist,  it  is  a  confirmatory 
sign  of  great  value ;  but  it  should  be  remembered  that,  with  adults  at  least, 
the  presence  of  traces  of  lead  in  the  tissues  is  not  incompatible  with  health. 
The  "  blue  line"  is  oftener  absent  with  children  than  with  adults. 

Paralytic  Affections. — Wrist-drop,  so  far  as  our  present  evidence  goes,  is 
not  to  be  expected  in  children  so  often  as  in  adults  as  an  isolated  symptom ; 
and,  conversely,  paralysis  of  the  extensors  of  the  feet  appears  to  be  relatively 
more  common  in  them.  In  this  respect  the  cases  of  lead-paralysis  in  chil- 
dren simulate  those  of  multiple  neuritis,  as  from  arsenic  and  other  causes,  and 
the  diagnosis  would  have  to  depend  ou  other  signs  and  on  the  clinical  history. 

Cases  of  lead  poisoning  with  wide-spread  muscular  atrophy  have  been 
mistaken  for  acute  poliomyelitis,  and  for  progressive  muscular  atrophy, 
and  vice  versa.  The  former  doubt  is  the  only  one  of  importance  as  regards 
children,  and  it  would  rarely,  if  ever,  happen  that  a  careful  investigation 

*  Oliver  (British  Medical  Journal,  1885,  vol.  ii.  p.  730)  calls  attention  to  the  fact  that 
encephalopathie  symptoms,  though  usually  of  late  occurrence,  may  occur  very  early,  espe- 
cially among  women.  The  same  fact  is  noted  in  the  British  Medical  Journal,  1885,  vol. 
i.  p.  496,  and  elsewhere,  and,  indeed,  was  long  ago  pointed  out  by  Tanquerel.  The  case 
of  one  of  the  workmen  at  Clichy  is  also  on  record,  who  suddenly  became  insane,  while  his 
history  presented  clear  evidence  of  lead  poisoning.  I  have  seen  a  drinking-water  case  of 
great  severity,  where  the  encephalopathie  symptoms  were  not,  to  be  sure,  the  first  to  ap- 
pear, but  were  preceded  only  by  pains  in  the  abdomen  and  elsewhere,  and  general  signs 
of  failing  health,  the  cause  of  which  was  not  recognized.     (See  above,  under  Epilepsy.) 
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into  the  history  and  surroundings  of  the  patient,  and  a  careful  scrutiny  of 
the  nutrition,  the  gums,  and  the  distribution  of  the  paralysis,  would  fail  to 
reveal  the  true  state  of  the  case.     In  case  of  doubt,  the  urine  should  be 

analyzed. 

J  PROGNOSIS. 

The  prognosis  in  a  case  of  lead  poisoning  is  usually  fairly  good,  pro- 
vided the  patient  does  not  die  from  an  acute  attack,  and  provided  destruc- 
tive changes  have  not  already  taken  place  in  tissues  incapable  of  much 
regeneration,  such  as  the  spinal  cord,  nor  degenerative  processes  set  in 
motion  which  have  a  tendency  to  spontaneous  progression.  These  provisos 
are,  however,  of  much  importance.  A  guarded  prognosis  should  be  given 
at  the  outset  of  an  attack  of  acute  symptoms,  whether  these  have  occurred 
in  the  course  of  chronic  poisoning  or  as  the  result  of  a  single  severe  exposure. 
Paralysis  of  the  neuritic  type  is  usually  recovered  from,  but  the  "  primary 
muscular  atrophy"  is  more  often  permanent,  and  it  is  not  always  easy  to 
say,  at  first,  with  which  condition  we  have  to  deal. 

When  the  general  nutrition  has  suffered  deeply,  absolute  recovery  cannot 
be  counted  on,  though  the  patient  is  likely  to  improve  very  much.  The 
prognosis  is  probably  much  better  for  children  than  for  adults,  but  in  Case 
18  of  the  Table  the  strength  of  the  limbs  was  not  perfect  at  the  end  of  two 
years.  The  prognosis  of  the  convulsive  attacks  is  considered  under  Symp- 
tomatology. 

TREATMENT. 

The  treatment  of  an  attack  of  acute  poisoning  is  governed  by  the  usual 
toxicological  rules  concerning  the  removal  of  the  poison  and  the  protection 
of  the  mucous  membrane  from  irritative  action.  There  is  no  special  anti- 
dote.    For  further  details  the  reader  is  referred  to  toxicological  works. 

In  the  treatment  of  a  chronic  case  the  most  important  indication  is  the 
removal  of  the  poison  from  the  tissues.  The  most  efficient  eliminating 
organ  is  the  kidney,  and,  since  it  is  known  that  the  tissues  gradually,  though 
very  slowly,  free  themselves,  as  a  rule,  from  the  poison,  and  that  its  pres- 
ence may  frequently  be  demonstrated  in  the  urine,  even  when  no  special 
means  have  been  taken  to  promote  its  elimination,  it  is  reasonable  to  believe 
that  this,  like  all  other  poisons  given  off  in  the  same  manner,  is  eliminated 
more  rapidly  if  means  are  used  which  promote  diuresis. 

The  iodides  and  bromides  appear  to  increase  the  elimination  of  lead 
even  more  than  can  be  accounted  for  by  their  diuretic  properties.  This  is 
so  markedly  the  case  that  it  is  often  necessary  to  be  cautious  in  giving  iodide 
of  potassium,  lest  the  lead  should  be  thrown  into  the  circulation  in  large 
amounts  and  thus  exhibit  its  poisonous  action  with  increased  violence. 
The  action  of  iodide  of  potassium  in  promoting  the  elimination  of  lead  is 
not,  however,  a  uniform  one.  Experiments  of  Pouchet28  and  of  Swete29 
have  shown  that  a  very  rapid  elimination  takes  place  shortly  after  the  drug 
is  first  administered,  but  that  the  amount  steadily  falls,  to  increase  again 
if  the  remedy  is  suspended  for  a  time  and  then  renewed. 
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The  symptomatic  treatment  needs  no  especial  description,  except  so  far 
as  the  paralyses  are  concerned.  In  the  treatment  of  paralysis  the  use  of 
strychnine  in  increasing  doses,  carried,  if  necessary,  to  the  limit  of  toler- 
ance, is  thought  to  be  of  great  value. 

We_have  also  at  our  command,  in  the  different  forms  of  electricity, 
massage,  local  exercises,  and  hydropathic  applications,  means  for  materially 
improving  the  nutritive  conditions  in  the  muscles  and  peripheral  nerves. 
The  general  cachexia  and  anaemia  call  for  the  best  treatment  that  can  be 
devised  to  raise  the  general  tone  of  the  nutrition,  but  it  is  not  necessary  to 
specify  these  methods  in  detail. 

The  use  of  sulphur  baths  as  a  means  of  elimination  has  been  practically 
abandoned.  Where  the  skin  contains  lead,  a  sulphide  will  sometimes  be 
formed  on  the  surface,  and  the  applications  have,  therefore,  a  diagnostic 
value ;  but  the  amount  of  lead  got  rid  of  in  this  way  is  unimportant. 
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APPEEDIX  B. 
I. 

The  method  used  by  Dr.  A.  M.  Comey,  and  usually  employed  in  the 
Medical  Department  of  Harvard  University,  for  the  detection  of  lead  in  the 
urine,  is  as  follows  : 

The  urine  is  first  evaporated  to  dryness,  then  fused  in  a  crucible,  with 
the  addition  of  a  little  pure  nitre,  till  it  becomes  white.  The  crucible  is 
then  cooled,  and  dilute  HC1  added,  hot,  to  extract  the  residue  after  ignition. 
It  is  then  filtered,  and  the  filtrate  treated  with  ammonia  to  alkaline  reaction, 
to  precipitate  the  phosphates  and  iron.  Sulphide  of  ammonium  is  added  at 
the  same  time,  which  throws  down  the  sulphide  of  iron  and  lead.  This 
is  washed  three  times  by  decantation  with  hot  water,  then  water  is  added, 
and  the  whole  is  acidified  with  HC1,  and  allowed  to  stand  until  the  next  day. 
It  is  then  filtered  through  a  small  filter  and  the  residue  washed.  A  little 
pure  (free  from  iron)  nitric  acid  is  then  added,  drop  by  drop,  by  which  the 
sulphide  of  lead,  if  present,  is  dissolved  and  carried  through  as  nitrate  of 
lead.  This  is  collected  in  a  watch-glass,  evaporated  to  dryness,  and  the 
final  test  made  by  the  addition  of  a  drop  of  water  and  a  crystal  of  iodide 
of  potassium.  Finally,  to  eliminate  bismuth,  the  iodide  of  lead  is  again 
dissolved  in  hot  water,  filtered,  and  re-precipitated  in  a  perfectly  clean  test-. 
tube  with  dilute  sulphuric  acid.  The  test-tube  is  allowed  to  stand  twenty- 
four  hours,  and  is  then  twirled  gently  between  the  fingers.  The  sulphate 
of  lead,  if  present,  rises  in  a  delicate  spiral. 


II. 

NOTE   ON   THE  DETECTION   OP   LEAD  IN  URINE. 

By  Dr.  C.  P.  Worcester, 
Assistant  in  Chemistry,  Harvard  University  Medical  School. 

Having  had  occasion  to  examine  for  Dr.  J.  J.  Putnam  a  large  number 
ot  specimens  of  urine  for  lead,  I  undertook  some  experiments  to  satisfy 
myself  as  to  the  accuracy  as  well  as  the  delicacy  of  the  usual  methods  of 
analysis.  These  experiments  have  resulted  in  some  slight  modifications 
which  others  perhaps  may  find  useful. 

Of  the  various  methods  tried,  including  the  electrolytic  process  and  that 
depending  upon  the  solubility  of  the  sulphate  of  lead  in  some  of  the  am- 
monia salts,  the  one  giving  me  much  the  best  results  was  as  follows  : 

The  urine  is  rapidly  evaporated  over  a  free  flame  in  a  casserole  with  a 
large  excess  of  nitric  acid.  After  ignition,  it  is  re-ignited  with  more  nitric 
acid  until  the  residue  is  perfectly  white  ;  this  is  taken  up  with  a  few  drops 
of  strong  hydrochloric  acid  and  the  least  possible  quantity  of  hot  distilled 
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water,  and  the  resulting  somewhat  turbid  solution  is  transferred  to  a  small 
flask,  and  then  sulphide  of  ammonium  is  added  in  excess,  aud  the  precipitate, 
which  forms  a  thin,  pasty  mass,  is  well  shaken.  The  object  of  keeping  the 
solution  of  the  ignited  residue  so  concentrated  is  to  insure  the  precipitation 
of  the  lead  as  sulphide  in  masses  large  enough  to  be  caught  by  a  filter,  for 
although  solutions  of  lead  salts  of  a  dilution  of  one  part  in  forty  thousand 
are  readily  darkened  by  the  addition  of  sulphide  of  ammonium  or  of  sul- 
phuretted hydrogen,  yet  the  closest  filter  will  fail  to  separate  the  sulphide 
of  lead  even  after  long  heating  and  standing.  Solutions  of  somewhat 
greater  concentration,  however,  are  readily  precipitated  and  perfectly  cleared 
by  filtering.  It  will  be  seen,  therefore,  that  if  the  amount  of  urine  taken 
(usually  one  quart)  contains  one  milligramme  of  lead  (a  large  amount  to 
be  found  in  that  quantity  of  urine),  all  may  be  lost  by  making  up  the  solu- 
tion at  this  point  to  forty  cubic  centimetres. 

If  the  precipitate  at  this  point  is  very  bulky,  it  is  washed  by  decantation, 
but  if  not  too  heavy,  it  is  at  once  thrown  on  a  filter  and  washed  once  or 
twice  with  hot  water.  It  is  then  treated  with  cold  dilute  hydrochloric 
acid  of  a  strength  of  one  part  of  the  ordinary  concentrated  acid  in  fifty  of 
water.  This,  of  course,  may  be  done  either  in  the  flask  or  on  the  filter,  but 
washing  on  the  filter  with  both  the  water  and  the  dilute  acid  has  given  me 
the  better  results  with  urines  containing  known  amounts  of  lead.  When 
the  readily  soluble  elements  of  the  precipitate  are  dissolved  by  the  dilute 
acid,  the  remaining  precipitate,  of  which  the  sulphide  of  lead  forms  a  part, 
is  thrown  on  a  filter,  if  not  already  there.  If,  as  sometimes  happens,  the 
precipitate  contains  an  appreciable  amount  of  sulphate  of  calcium,  it  is 
washed  with  hot  water  containing  a  little  sulphide  of  ammonium.  Finally, 
a  few  cubic  centimetres  of  hot  dilute  hydrochloric  acid  (equal  parts  of  con- 
centrated acid  and  water)  are  poured  through  the  filter,  collected  in  a  watch- 
glass,  and  evaporated  to  dryness. 

The  residue  on  the  watch-glass  is  taken  up  with  a  few  drops  of  warm 
water  and  passed  through  a  small  filter  one-half  inch  in  diameter  into  a 
glass  cell  made  in  the  following  manner.  A  short  piece  of  one-quarter-inch 
glass  tubing  is  ground  flat  at  one  end,  and  this  surface  is  warmed  and 
touched  with  a  mixture  of  solid  paraffin,  beeswax,  and  rosin,  and  applied  to 
the  centre  of  a  microscope  cover-glass.  When  cool,  the  cover-glass  makes 
for  this  little  jar  a  firm  base  which  can  be  easily  removed  at  pleasure.  To 
the  solution  filtered  from  the  watch-glass  into  this  cell  is  added  a  drop 
of  sulphuric  acid.  After  several  hours  the  resulting  sulphate  of  lead  will 
have  settled  on  the  cover-glass  bottom  as  a  thin  adherent  gray  film.  The 
supernatant  liquid  is  withdrawn  from  the  cell  by  means  of  a  little  roll 
of  filter-paper,  and  the  cover-glass  is  then  detached.  A  drop  of  water  is 
placed  upon  it  and  removed  with  filter-paper  in  order  to  wash  off  auy  traces 
of  iron  which  the  solution  here  often  contains,  and  then  a  drop  or  two  of 
sulphuretted  hydrogen  solution  is  added.  Then  when  the  cover-glass  rests 
upon  white  paper,  the  least  possible  trace  of  lead  can  readily  be  recognized 
Vol.  IV.— 41 
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by  the  dark  stain  caused  by  the  addition  of  the  sulphuretted  hydrogen.  This 
final  reaction  with  sulphuretted  hydrogen  proves  much  more  reliable  than 
that  with  the  iodide  of  potassium,  on  account  of  the  frequency  with  which 
traces  of  iron  are  found  at  the  very  end  of  the  analysis  as  ordinarily  con- 
ducted, having  obstinately  resisted  complete  elimination  by  treatment  with 
dilute  hydrochloric  acid,  and  the  iodide  of  iron  has  much  the  same  ap- 
pearance as  traces  of  iodide  of  lead.  The  final  application  of  sulphuretted 
hydrogen  proves  also  of  importance  in  distinguishing  a  very  slight  deposit 
of  sulphate  of  lead  from  other  matters  not  lead,  which  not  infrequently  are 
deposited  on  the  bottom  of  the  cell  as  a  faint  whitish  film.' 

By  the  foregoing  method  a  seventh  of  a  milligramme  of  lead  proves  not 
difficult  to  detect  in  a  quart  of  normal  urine. 


MYELITIS,  SPINAL  MENINGITIS,  AND  HEMOR- 
RHAGE INTO  THE  SPINAL  CORD  OR 
MEMBRANES. 

By  MARY  PUTNAM  JACOBI,  M.D. 


Though  anatomically  distinct,  these  three  affections  are  clinically  closely 
associated,  and  may  therefore  be  suitably  discussed  together. 

Myelitis,  as  here  understood,  does  not  embrace  all  the  inflammations  of 
the  spinal  cord  observed  in  childhood,  but  only  a  certain  portion  of  the  dif- 
fused or  interstitial  class.  Even  from  this  are  excluded  multiple  sclerosis, 
syphilitic  lesions,  and  epidemic  cerebro-spinal  meningo-myelitis.  These  are 
treated  in  separate  sections  of  this  work,  as  are  also  all  the  systematic  dis- 
eases of  the  cord  : 1  anterior  polio-myelitis, — by  far  the  most  frequent  med- 
ullary disease  in  childhood;  primary  lateral  sclerosis,  and  that,  infinitely 
more  frequent,  which  follows  upon  cerebral  lesions ;  locomotor  ataxia,  which 
is  almost  unknown  in  childhood ; 2  together  with  the  combined  form  of 
posterior  and  lateral  sclerosis  known  as  hereditary  ataxia  or  Friedreich's 
disease,  and  of  which  about  sixty-five  cases  have,  so  far,  been  described.3 
Among  the  forms  of  meningitis,  again,  the  inflammation  of  the  dura  mater, 
known  as  hypertrophic  pachymeningitis,  also  receives  special  consideration 
in  another  part  of  this  Cyclopaedia. 

Thus  there  remain  for  discussion  in  this  article  acute  and  chronic  trans- 
verse myelitis ;  compression  myelitis ;  acute  diffuse  myelitis ;  tubercular 
meningitis ;  simple  meningitis,  acute  and  chronic ;  primary  hsematomyelia 
or  hsematorrhachis ;  secondary  hsematomyelia  or  hsematorrhachis ;  and, 
finally,  hemorrhage  into  the  cord  or  its  membranes  by  extension  from 
hemorrhage  of  the  brain. 

The  foregoing,  like  all  systems  of  classification,  corresponds  to  the 
mental  analysis  by  means  of  which  certain  groups  of  symptoms  and  lesions 
have  gradually  become  isolated  from  one  another ;  but  it  does  not  imme- 
diately serve  to  guide  the  clinician  who  is  confronted  with  actual  cases  of 
disease.     The  problem  then  resolves  itself  into  three  stages :  1st,  decision 

1  Vulpian,  Maladies  de  la  Moelle  epiniere,  vol.  i. 

2  Gowers,  Diseases  of  the  Nervous  System,  p.  287. 

3  Ibid.,  p.  344. 
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that  disease  of  the  spinal  cord  or  its  membranes  exists;  2d,  exclusion  of  the 
systematic  diseases  of  the  cord,  or  of  the  special  diffuse  forms  which  have 
been  above  mentioned  (multiple  sclerosis,  cerebro-spinal  meningitis);  3d, 
distinction  between  myelitis,  meningitis,  and  intra-spinal  hemorrhage. 

There  are,  however,  no  hard-and-fast  lines  in  nature,  and  the  boundaries 
between  the  different  forms  of  spinal-cord  disease  are  far  from  ineffaceable. 
Sclerosis  of  the  lateral  columns,  whose  combination  with  posterior  sclerosis 
constitutes  the  anatomical  peculiarity  of  Friedreich's  disease,  is  imminent  in 
every  case  of  chronic  transverse  myelitis.  It  is  then  attended  by  all  the 
spastic  symptoms  which  characterize  primary  or  cerebral  descending  sclero- 
sis. The  same  transverse  myelitis,  and  especially  that  form  of  it  which  is 
due  to  compression,  also  determines  an  ascending  or  systematic  degenera- 
tion of  the  columns  of  Goll,  which  occasionally  extends  into  the  root  zone 
and  causes  ataxia.  It  has  been  recently  shown  that  the  morbid  process  in 
acute  infantile  paralysis  is  far  more  diffused  than  was  at  one  time  supposed. 
The  lesion  is  not  precisely  limited  to  the  anterior  cornua  nor  to  the  gangli- 
onic cells  in  them,  nor  to  the  segment  of  the  cord  corresponding  to  the 
muscles  finally  paralyzed.  But  there  is  an-  interstitial  inflammation  of  the 
cornua  accompanying  and  perhaps  determining  the  conspicuous  lesion  of 
the  cells,  and  this  diffuses  to  a  greater  or  less  extent  throughout  the  cord, 
and  may  even  invade  the  posterior  horns  and  root  zones.1  This  most  typi- 
cal systematic  disease,  therefore,  grades  by  imperceptible  degrees  into  the 
acute  ascending  diffuse  myelitis,  whose  clinical  termination  is  usually  so 
different.  Again,  the  syringo-myelia,  which  hitherto  has  been  usually  con- 
sidered as  a  lesion  apart,  and  even  as  the  result  of  a  disintegrating  glioma,2 
has  been  described  by  Joffroy  as  a  periependymatous  myelitis,  for  which  he 
proposes  the  special  name  of  "  myelite  cavitaire." 3  The  group  of  diseases 
which  we  are  here  considering  is  roughly  distinguished  from  all  the  others 
mentioned,  except  cerebro-spinal  fever,  by  one  important  practical  circum- 
stance,— they  are  all  immediately  dangerous  to  life.  The  danger  in  the  sys- 
tematic diseases  of  the  cord  is,  on  the  other  hand,  quite  remote.  When, 
therefore,  a  child  is  seized  with  fever,  convulsions,  and  paralysis,  and 
brain-disease  has  been  excluded,  it  is  of  the  greatest  interest  to  deter- 
mine whether  the  spinal-cord  disease  is  about  to  prove  an  anterior  polio- 
myelitis, with  its  favorable  prognosis,  or  a  common  myelitis  or  meningitis, 
with  its  much  more  serious  outlook. 

COMPRESSION   MENINGO-MYELITIS. 
The  general  picture  of  non-systematic  or  diffuse  disease  of  the  spinal 
cord  in  children  may  be  obtained  from  that  form  of  it  which  is  in  them  the 


Eisenlohr,  Deutsches  Arch,  fur  Klin.  Med.,  Bd.  xxvi.  S.  543;  Drummond,  Brain, 
vol.  vni.  p.  18;  Angel  Money,  Transactions  of  the  Pathological  Society,  1884,  p.  45; 
Porster,  Jahrbuch  fur  Kinderheilkunde,  Bd.  xv.  Heft  3  u.  4. 

2  Allen  Starr,  American  Journal  of  the  Medical  Sciences,  May,  1888. 

8  La  Prance  Medicale,  October,  1887. 
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most  frequent, — namely,  the  compression  meningo-myelitis  caused  by  caries 
of  the  spine,  or  Pott's  disease.1 

In  the  first  case  we  shall  quote,  symptoms  of  myelitis  preceded  the 
appearance  of  pathognomonic  symptoms  of  spine  disease : 

Case  I. — Girl  eight  and  a  half  years  old.  At  the  age  of  three  she  was  attacked  by  a 
pain  in  her  throat,  and  then  rather  suddenly  lost  the  use  of  her  legs.  She  lay  in  bed  for 
several  months,  then  entirely  recovered,  but  with  a  slight  prominence  of  the  spine  in  the 
upper  dorsal  region.  Remained  well  until  seven  and  a  half  years  old  ;  when  she  began  to 
suffer  from  pains  In  the  back  and  abdomen,  and  the  curvature  of  the  spine  increased.  Six 
months  later,  sudden  loss  of  power  in  both  legs,  and  in  the  right  hand,  then,  after  a  few 
days,  in  the  left  hand  also.  The  paralyzed  muscles  contracted  slightly  to  the  faradic  cur- 
rent, and  those  of  the  arms  showed  an  increased  excitability  to  the  galvanic  current.  Sen- 
sation intact.  The  right  pupil  was  larger.  Profuse  sweating  ;  occasional  incontinence  of 
urine  and  fteces.  Treated  by  absolute  rest  in  bed,  tonics,  and  cod-liver  oil.  The  condition 
remained  unchanged  for  two  months ;  then  some  motor  power  returned  to  legs  and  left 
hand.  In  four  months  control  of  the  sphincters  was  regained.  In  five  months  she  could 
move  right  arm,  then  walk,  and  by  six  months  could  run  about  the  ward.2 

Case  II. — Paraplegia  in  a  girl  five  and  a  half  years  old,  with  dorsal  spondylitis  and 
scoliosis,  cured  in  twelve  weeks,  the  deformity  remaining,  by  extension  of  the  spinal  column 
and  daily  galvanism.3 

Case  III. — Girl  of  fifteen.  Four  months  before  admission,  pain  between  shoulders,  then 
motor  power  of  legs  diminished,  until  there  was  complete  paralysis.  On  admission,  para- 
plegia persisted,  with  loss  of  tactile  sensations  in  legs,  and  analgesia  as  high  as  the  third 
dorsal  vertebra.  Legs  were  wasted,  flexed  at  knees,  and  drawn  up, — marked  rigidity. 
Patellar  reflexes  were  exaggerated,  ankle-clonus  existed.  The  breathing  was  entirely  dia- 
phragmatic. There  were  bed-sores,  and  paralysis  of  the  bladder,  with  incontinence. 
Angular  curvature  in  upper  dorsal  region,  and  great  pain  on  moving  head.  After  admis- 
sion, rigidity  of  legs  at  first  increased  ;  but  in  six  months  there  was  return  of  sensation,  in 
nine  months  ability  to  move  toes,  rigidity  disappeared,  and  bladder  was  controlled.  1  n 
sixteen  months  patient  could  walk  by  the  aid  of  a  chair.4 

Case  IV. — Boy  of  six.  An  angular  curvature  of  spine  began  at  four  or  five  years, 
after  a  fall.  Power  over  legs  and  bladder  impaired  for  three  weeks.  Counter-irritation 
applied  to  neck ;  in  three  weeks  boy  could  stand.  Then  attack  of  scarlatina,  and  para- 
plegia returned.  Recovery  at  end  of  nine  months ;  fresh  relapse  after  pneumonia ;  final 
recovery.5 

Case  V. — Child  four  years  old.  Admitted  to  St.  George's  Hospital  with  well-marked 
symptoms  of  caries  of  cervical  vertebrae.  Respiration  unimpaired.  Soon  hydrocephaloid 
symptoms  set  in,  and  child  died  under  symptoms  of  increased  brain-pressure.  Ventricles 
found  much  distended  with  fluid.  Transverse  ligament  of  second  cervical  vertebra  had 
given  way,  and  odontoid  process  projected  into  spinal  canal.  Dura  mater  entire.  Pressure 
on  cord  had  not  impaired  its  functions,  but  had  apparently  occasioned  an  irritation  resulting 
in  the  ventricular  effusion.6 

Case  VI. — Patient  aged  sixteen,  with  cervical  caries,  died  in  a  similar  manner.6 

Case  VII. — Girl  aged  twelve.     Caries  of  spine.     Under  treatment  by  tonics  and  the 

1  Wharton  Sinkler,  out  of  one  hundred  and  forty  cases  of  paralysis  among  children 
observed  during  a  period  of  four  years,  had  five  cases  of  spinal  meningitis  and  three  of 
myelitis.  Two  of  the  former  and  all  of  the  latter  depended  on  caries  of  the  spine. 
American  Journal  of  the  Medical  Sciences,  April,  1875. 

2  Gowers,  Medical  Times  and  Gazette,  November,  1876,  p.  517. 

3  Soltmann,  Neurologisches  Centralblatt,  1882. 

1  Glynn,  British  Medical  Journal,  September  22,  1883. 

6  Faure,  Lancet,  April  6,  1861. 

s  Brodie,  Injuries  to  the  Spinal  Cord,  Medico-Chirurgical  Transactions,  1837- 
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leather  corset.     During  course  of  treatment  had  an  attack  of  pain  in  the  scalp  and  back, 
which  extended  to  ribs,  accompanied  by  spasms  in  the  legs.     After  a  week,  the  pain  was  ' 
relieved,  but  there  remained  stiffness  of  the  legs  and  entire  trunk.     Numbness  occurred, 
and  was  followed  by  loss  of  sensation,  and  complete  paraplegia,  though  with  intact  sphinc- 
ters.    The  patient  recovered  in  about  six  months.1 

Case  FT//.— Child  two  years  old,  with  caries  and  sclerosis,  without  angular  curvature, 
of  third,  fourth,  and  fifth  dorsal  vertebras.  Paralysis  and  atrophy  of  both  lower  extrem- 
ities. Death.  At  autopsy  tumor  found,  consisting  of  a  sac  filled  with  cheesy  contents 
and  pus,  extending  from  fourth  dorsal  to  first  lumbar  vertebra.  The  dura  mater  distended 
with  flocculent  serum,  itself  thickened  and  hyperaemic ;  the  arachnoid  adherent  to  the  pia, 
thickened,  leathery,  and  containing  osseous  plates.     Cord  quite  normal.2 

The  liability  to  compression  myelitis  varies  with  the  seat  of  the  caries. 
In  the  lumbar  region,  according  to  some  statistics,  it  is  rare :  Bouvier  found 
only  five  paraplegias  out  of  thirty-eight  cases  of  lumbar  caries ; 3  Coudroy 
de  Laureal,  only  one  paraplegia  out  of  fifty-nine  similar  cases.4  Among 
fifty-six  cases  of  dorsal  caries,  on  the  contrary,  Bouvier  observed  thirty- 
eight  cases  of  paraplegia,  and  Coudroy  nineteen  cases  out  of  seventy-seven 
in  the  same  locality.  The  special  predominance  of  medullary  accidents 
with  dorsal  caries  is  attributed  to  the  narrowness  of  the  spinal  canal  in 
the  dorsal  region,  which  renders  the  cord  more  exposed  to  compression,  and 
less  able  to  slip  out  of  reach.  The  upper  dorsal  region  of  the  spine  is 
the  most  liable  to  aggravated  forms  of  carious  disease,  the  most  liable  to 
severe  deformity,  and  the  most  liable  to  abscess  with  accumulations  of  pus 
that  fail  to  become  liberated  from  the  spinal  canal.  It  is,  finally,  the  most 
difficult  to  treat  by  immobilizing  apparatus.  For  all  these  reasons,  it  is 
easy  to  understand  why  paraplegia  should  occur  more  frequently  with  Pott's 
disease  in  the  upper  dorsal  region  of  the  spine  than  with  caries  of  any  other 
locality. 

Compression  may,  by  exception,  be  suddenly  produced,  if  the  body  of  a 
carious  vertebra  break  down  suddenly,  so  that  fragments  of  bone  are  dislo- 
cated backward  and  impinge  upon  the  cord.  The  accident,  though  occur- 
ring in  the  course  of  a  chronic  disease,  then,  in  its  effect  on  the  functions  of 
the  cord,  precisely  resembles  traumatic  fracture.  In  the  cervical  region, 
sudden  death  may  result  if  the  odontoid  ligament,  softened  by  tuberculous 
infiltration,  give  way,  and  allow  the  odontoid  process  to  be  driven  against 
the  cord, — so  sensitive  in  this  region,  from  its  proximity  to  the  respiratory 
centres  and  to  the  origin  of  the  phrenic  nerve.  In  the  dorsal  and  lumbar 
regions  a  similar  impact  of  bone  may  be  followed  by  paraplegia  so  sudden 
and  so  complete  as  to  resemble  the  effect  of  intraspinal  hemorrhage, — and, 
indeed,  to  suggest  this,  unless  the  diagnosis  has  been  plainly  indicated  by 
the  previous  existence  of  an  angular  curvature  or  by  the  sudden  develop- 
ment of  one  coincidently  with  the  paraplegia. 

1  Elliott,  Dublin  Monthly  Journal,  1886,  vol.  lxi.  p.  7. 
"  Kahler,  Meningitis  Spinalis,  Leipsic,  1861,  p.  80. 
8  Gazette  des  Hopitaux,  1858,  p.  286. 

*  Quelques  Considerations  sur  le  Mai  vertebral  chez  l'Enfant,  Coudroy  de  Laureal, 
These  de  Paris,  1874. 


AND   HEMORRHAGE   INTO   THE   SPINAL   CORD.  647 

In  the  great  majority  of  cases,  however,  even  when  the  lumen  of  the 
canal  has  been  suddenly  diminished  by  the  collapse  of  a  vertebra,  the 
cord  slips  behind  the  projecting  bone,  and  thus  escapes  compression  from 
bone.1 

Compression  of  the  cord  in  caries  of  the  spine  is  due  to  another  agent, 
as  was  first  demonstrated  conclusively  by  Michaud.2  Irritation  of  the  spinal 
dura  mater,  from  contact  with  the  caseous  contents  of  the  bone-abscess 
or  with  minute  spiculse  of  carious  bone,  gradually  develops  an  external 
pachymeningitis.  Abundant  inflammatory  vegetations  form  a  thick  mass 
around  the  cord,  which  tends  to  compress  it  more  and  more.  The  mass 
frequently  contains  tubercle.  Not  infrequently  there  is  also  an  internal 
pachymeningitis,  and  a  grayish  pseudo-membrane,  a  vascular  net-work 
with  embryonic  connective  tissue,  spreads  over  the  internal  surface  of  the 
dura.3 

Submitted  to  the  pressure  of  these  inflammatory  products,  the  cord 
becomes  altered,  chiefly  through  an  excessive  proliferation  of  its  neuroglia. 
A  peculiar  interstitial  myelitis  is  developed,  complicating  the  meningitis; 
which  is  the  primary  lesion.4 

The  proliferating  connective  tissue  at  first  contains  cells,  but  later  be- 
comes converted  entirely  into  a  dense  reticulum,  which  greatly  increase* 
the  consistency  of  the  cord.  The  nerve-elements  degenerate,  the  myeline 
wastes,  although  for  a  while  many  nerve-fibres  persist  with  a  narrowed 
myeline  sheath.  In  extreme  cases  all  the  fibres  seem  to  be  destroyed ;  the 
ganglion-cells  of  the  gray  substance  become  shrunken  and  atrophied,  and 
finally  disappear ;  and  at  the  point  of  greatest  intensity  of  the  lesion,  all 
distinction  between  white  and  gray  substance  is  obliterated.  The  walls 
of  the  blood-vessels  are  thickened  by  a  growth  of  spindle-cells  in  them.5 
Beyond  the  principal  focus  of  myelitis  lies  an  ascending  sclerosis  in  the 
columns  of  Goll,  and  a  descending  sclerosis  in  the  lateral  columns  of  the 
cord.5  Occasionally  the  medullary  lesions  are  preceded  by  neuritis  of  the 
nerve-roots  which  have  been  compressed  in  the  thickened  dura  mater.  The 
first  lesions  in  the  cord  may  then  appear  as  streaks  of  sclerosis  in  the  pos- 
terior columns.  It  is  thence  distributed  with  the  irregularity  which  is  the 
anatomical  characteristic  of  all  cases  of  compression  myelitis.  (Michaud.) 
The  cord  may  be  greatly  reduced  in  volume,  being  not  larger  than  a  goose- 


1  Vulpian,  Maladies  de  la  Moelle  epiniere;  Follin,  Traits  de  Path,  externe;  Grasset, 
Traite  des  Maladies  nerveuses  ;  Puel,  These  de  Paris,  1878,  Du  Mai  vertebral.  This  escape 
of  the  cord  from  compression  in  the  roomy  spinal  canal  was  pointed  out  by  Cruveilhier. 

2  These  de  Paris,  1871.  This  thesis  was  written  under  the  inspiration  of  Charcot,  who 
himself  has  written  on  the  same  subject,— Gazette  des  Hopitaux,  1874.  These  essa3*s  con- 
stitute an  epoch  in  the  history  of  Pott's  disease. 

3  Vulpian,  loc.  cit. ;  Puel,  loc.  cit. 

*  Gowers,  Diseases  of  the  Nervous  System,  1888,  p.  249. 
6  Charcot,  Archives  de  Physiologie,  1868,  p.  735. 

"  Bouchard's  researches  on  the  secondary  degenerations  of  the  cord  were  made  chiefly 
upon  cords  affected  with  compression  myelitis. 
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quill,  and  yet  preserving  many  of  its  functions,  while  all  are  susceptible 
of  restoration. 

The  irritative  process  sustained  in  the  spinal  meninges  extends  to  the 
nerve-roots  as  well  as  to  the  cord,  exciting  an  interstitial  neuritis.  This, 
indeed,  usually  precedes  the  myelitis,  and  is  indicated  by  a  characteristic 
group  of  symptoms,  which  Gowers  especially  emphasizes  as  "  root  symp- 
toms." These  consist  chiefly  in  extremely  acute  pains,  which  radiate 
along  the  nerves  of  the  limbs  or  trunk,  from  a  level  corresponding  to  the 
seat  of  a  manifest  or  latent  vertebral  caries.  The  pains  are  increased  by 
movement,  and  accompanied  by  tenderness  on  pressure  along  the  track  of 
the  nerves,  followed  by  anaesthesia  distributed  in  irregular  patches  along 
the  same  track,  and,  in  severe  cases,  by  atrophy  of  the  muscles  to  which  the 
nerves  are  distributed. 

When  irritation  and  inflammation  of  the  nerve-roots  are  thus  indicated, 
the  existence  of  a  pachymeningitis  is  at  the  same  time  demonstrated,  since 
the  neuritis  is  always  secondary  to  this.  Myelitis  is  then  known  to  be  im- 
minent or  already  commencing,  and  the  occurrence  of  paraplegia  is  to  be 
feared. 

The  myelitis  is  ushered  in  by  a  second  group  of  symptoms,  whose  se- 
quence upon  the  root  symptoms  is  highly  characteristic  of  compression  dis- 
ease. These  symptoms  are  chiefly  motor.  The  limbs — in  the  great  majority 
of  cases  the  lower  extremities — become  paretic ;  the  paresis  deepens  to  com- 
plete paralysis,  either  gradually,  or  with  great  rapidity  or  even  suddenness. 
The  muscles  of  the  paralyzed  limbs  may  be  affected  with  spasms. 

The  paresis  and  paralysis  are  due  to  invasion  by  the  myelitic  process 
either  of  the  anterior  cornua  or  of  the  lateral  columns.  The  sensibility  of 
the  paralyzed  limbs  often  remains  unimpaired.  On  the  other  hand,  it  is 
often  perverted  in  various  ways.  Sometimes  the  conduction  of  sensory 
impressions  is  delayed,  possibly  as  long  as  for  thirty  or  forty  seconds,  or 
the  patient  suffers  from  numbness,  formication,  tingling,  or  dull,  obtuse 
pains,  which  are  in  marked  contrast  with  the  violent  pains  excited  by 
irritative  compression  of  the  nerve-roots. 

The  frequent  preservation  of  tactile  sensibility  in  the  midst  of  complete 
motor  paralysis  depends  on  two  circumstances.  First,  it  is  the  anterior  or 
motor  portion  of  the  cord,  lying  in  immediate  proximity  to  the  diseased 
vertebrse,  which  is  primarily  and  predominantly  exposed  to  the  encroach- 
ment of  the  pachymeningitis  excited  by  the  caries.  The  posterior,  sensory 
portion  of  the  cord,  more  remote  from  the  focus  of  irritation,  remains  for 
a  long  time,  and  possibly  always,  unaffected.  In  the  second  place,  con- 
duction of  sensory  impressions  will  persist  after  a  much  more  extensive 
destruction  of  nerve-fibres  than  would  be  compatible  with  persistence  of 
motor  functions.  Hence  sensibility  may  often  remain  intact,  even  when  the 
sensory  segment  of  the  cord  has  been  invaded  by  the  myelitic  process.  For 
the  same  reason,  even  when  sensibility  has  been  lost,  it  may  be  recovered  in 
a  patient  in  whom  absolute  paraplegia,  nevertheless,  persists. 
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The  condition  of  the  sphincters  and  of  the  reflexes  of  the  lower  ex- 
tremities depends  both  on  the  situation  and  on  the  extent  of  the  spinal  dis- 
ease. The  sphincters  will  remain  intact,  the  reflexes  normal  or  but  slightly 
exaggerated,  whatever  the  locality  of  the  lesion,  provided  this  consist  only 
in  meningitis  or  is  limited  to  the  cortical  zone  of  the  cord.1  When  the 
lesion  is  situated  anywhere  above  the  lumbar  enlargement,  the  portions  of 
the  cord  below  the  lesion  are  affected  by  the  secondary  descending  sclerosis 
of  the  pyramidal  tracts.  The  reflexes  of  the  lower  extremities  are  then 
exaggerated,  there  is  ankle-clonus,  and  the  tone  of  the  sphincters  is  in- 
creased. Ou  this  account,  and  because  the  paths  of  voluntary  impulse  in 
the  pyramidal  tracts  are  simultaneously  impeded,  there  is  apt  to  be  retention 
of  urine  and  fseces. 

If  the  lumbar  enlargement  itself  happen  to  be  the  seat  of  the  myelitis, 
then  the  reflexes  of  the  lower  extremities,  far  from  being  exaggerated,  will 
be  abolished,2  and  the  sphincters  will  be  paralyzed,  from  destruction  of  their 
spinal  nerve-centres.  This,  however,  happens  only  if  the  central  gray  sub- 
stance has  become  completely  involved. 

Several  other  important  variations  of  symptoms  are  observed,  according 
to  the  situation  of  the  spinal  caries,  and  of  its  consecutive  meningo-myelitis. 
Thus,  in  disease  of  the  three  upper  cervical  vertebrse  there  is  cervical  para- 
plegia, which  may  either  follow  or  precede  the  paraplegia  of  the  lower  ex- 
tremities, which  is  itself  produced  by  lesion  of  any  part  of  the  cord.  This 
sequence  is  readily  explicable ;  but  much  less  so  is  the  more  exceptional  oc- 
currence of  paralysis  of  the  arms  while  as  yet  the  legs  are  unaffected.  This 
remarkable  fact  has  been  explained  on  the  hypothesis  that  the  motor  tracts 
for  the  arms  may  lie  more  superficially  in  the  cord  than  those  for  the  legs, 
and  are  thus  earlier  involved  in  a  lesion  advancing  from  the  periphery. 
(Brown-Sequard.)  Vulpian,  however,  claims  that  the  anatomical  reverse 
is  the  truth :  that  in  the  cervical  region  the  nerve-fibres  for  the  arms  have 
already  entered  the  gray  matter  of  the  cord,  while  those  for  the  legs  are  yet 
confined  to  the  lateral  columns.  But  he  considers  that  on  this  very  account 
should  the  arm  fibres  be  submitted  to  a  greater  compression,  owing  to  the 
less  resistance  of  the  gray  substance  than  of  the  white  columns  to  com- 
pressing agencies. 

Disease  in  the  upper  cervical  region  is  distinguished  from  lesion  in  the 
lower  by  absence  of  the  muscular  atrophy  of  the  paralyzed  upper  extremi- 
ties which  is  so  characteristic  a  feature  in  disease  at  the  latter  locality.3 
Muscular  atrophy  occurs  only  when  the  trophic  centres  of  the  supplying 


1  The  entire  cord  may  be  encircled  by  a  narrow  zone  of  interstitial  myelitis,  and  the 
disease  is  then  called  cortical  myelitis. 

2  Reflexes  are  abolished  by  lesions  of  the  posterior  roots  of  the  postero-external  columns 
(columns  of  Burdach)  of  the  central  gray  matter,  anterior  root-fibres,  or  anterior  roots. 
"  It  is  probable  that  the  superficial  reflexes  pass  directly  into  the  posterior  horns,  the  deep 
reflexes  through  the  postero-external  column."     (Bramwell.) 

3  Kahler,  Prager  Med.  Wochenschrift,  1883,  p.  468. 


,350  MYELITIS,   SPINAL   MENINGITIS, 

nerves  have  been  affected,— thus,  with  compression  myelitis  of  the  cervical 
enlargement— either  from  idiopathic  pachymeningitis,  or  from  that  which  is 
secondary  to  vertical  caries.  The  characteristic  "  claw  hand"  then  results. 
The  absence  of  the  claw  hand,  when  other  symptoms  point  to  cervical 
myelitis,  suffices  therefore  to  limit  the  disease  to  the  region  of  the  three 

upper  vertebrae. 

It  is  for  the  upper  cervical  region  that  there  is  the  special  danger  already 
mentioned  of  sudden  death  in  case  the  odontoid  ligament  rupture,  and  the 
odontoid  process  be  driven  abruptly  into  the  spinal  cord. 

Vomiting  is  a  frequent  symptom  in  disease  of  this  region.  It  may  be 
due  to  an  ascending  myelitis  which  has  reached  the  nuclei  of  the  pneumo- 
gastric  nerves,  or  it  may  be  caused  by  direct  irritation  of  the  fibres  of  the 
spinal  accessory  branch. 

From  the  same  cause  may  be  observed  slowing  of  the  pulse,  or  even 
syncope.  Irritation  of  the  phrenic  nerve,1  direct  or  by  a  descending  mye- 
litis, will  cause  hiccough,  or  sometimes  a  peculiar  form  of  dyspnoea,  due  to 
tetaniform  spasms  of  the  diaphragm.  If  the  nuclei  of  origin  of  the  nerve 
be  destroyed,  diaphragmatic  breathing  will  be  arrested,  and  the  movements 
of  the  thorax  will  be  carried  on  exclusively  by  the  intercostal  muscles.  The 
dyspnoea  then  becomes  still  more  severe.2 

Caries  of  the  lower  cervical  region  tends  to  excite  a  pachymeningitis 
similar  in  form  to  the  pachymeningitis  hypertrophica  of  adults.3  The  roots 
of  the  cervical  nerves  become  compressed  in  the  meningeal  exudation ;  radi- 
ating pains  in  the  arms  occur,  followed  by  muscular  atrophy  and  paralysis. 
The  arm  reflexes  are  at  first  exaggerated,  and  percussion  of  the  lower  end 
of  the  radius  or  ulna  causes  reflex  contraction  of  different  muscles  of  the 
forearm  or  upper  arm.  In  Raider's  five  cases  (all,  however,  in  adults) 
there  was  neither  abolition  of  the  reflexes  nor  loss  of  electrical  contractility 
in  the  paralyzed  muscles.  These  phenomena  are,  however,  often  observed 
in  the  advanced  stages  of  the  disease. 

As  in  the  idiopathic  form  of  cervical  pachymeningitis,  compression  lim- 
ited to  one  or  more  separate  foots  of  the  cervical  plexus  will  result  in  atro- 
phic paralysis  localized  at  different  segments  of  the  arms.  Analysis  of  these 
localized  paralyses  may  therefore  sometimes  lead  to  more  precise  localiza- 
tion of  the  lesion  in  the  cord,  since,  by  the  experiments  of  Ferrier,  the  func- 
tions of  the  different  nerve-roots  have  been  approximately  determined.4  • 

Thus,  the  intrinsic  muscles  of  the  hand  are  innervated  from  the  first 
dorsal  nerve,  and  weakness  and  atrophy  beginning  in  them,  associated  with 


1  Arising  from  the  fourth  and  fifth  cervical  region,  hence  at  the  limits  between  the 
upper  and  lower  cervical  regions. 

2  Michel,  quoted  by  Treves,  International  Encyclopaedia  of  Surgery,  vol.  iv.  p.  941. 

8  Kahler,  loc.  cit.,  1883,  p.  58.     See  Joffroy,  Archives  de  Physiologie,  1878.     Kahler 
quotes  from  Proust  an  adult  case  where  there  was  excessive  atrophy  of  the  muscles  of  the 
ball  of  the  thumb  and  the  interossei,  without  paralysis  of  the  arms. 
-  *  Localization  of  Atrophic  Paralyses,  Brain,  vol.  iv.  p.  228. 
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localized  tenderness  on  pressure  over  the  first  dorsal  vertebra,  should  lead  to 
probable  diagnosis  of  incipient  caries  with  pachymeningitis.  The  presence 
of  pain  in  the  affected  muscles  is  an  important  distinction  from  progressive 
.muscular  atrophy,  which  in  this  form,  indeed,  scarcely  ever  attacks  children. 
The  innervation  of  the  remaining  muscles  of  the  limb  is  distributed  between 
the  five  lower  cervical  nerves.  Flexion  of  the  wrist  and  fingers  is  effected 
by  means  of  the  eighth,  seventh,  and  sixth  roots ;  extension  of  the  wrist  and 
fingers  by  the  fifth  and  fourth.  The  same  roots  (the  three  lower)  which  flex 
the  wrist  extend  the  forearm,  and  those  (the  upper)  which  extend  the  wrist 
flex  the  forearm.  The  eighth  cervical  root  has  no  influence  over  the  upper 
arm,  which  is  adducted  by  the  seventh  and  sixth  roots,  and  raised  by  the 
fifth. 

A  diffuse  process,  like  the  pachymeningitis  of  cervical  caries,  would 
usually  extend  over  several  of  these  roots,  adjacent  to  one  another ;  so  that, 
for  instance,  the  intrinsic  movements  of  the  fingers,  flexion  of  the  wrist, 
and  extension  of  the  forearm,  might  all  be  lost,  and  thus  a  lesion  in  th,e 
lower  part  of  the  lower  cervical  region  indicated ;  or  the  localization  could 
be  made  for  the  fourth  and  fifth  roots, — thus  the  upper  part  of  the  lower 
cervical  region.  Such  localizations  would  be  chiefly  important  if  tender- 
ness on  pressure  and  stiffness  of  movement  were  found  over  a  vertebra  cor- 
responding to  the  nerve-root  implicated.  In  the  cervical  disease  tactile 
sensibility  remains  unimpaired,  and  so  long  as  the  effects  of  the  pachy- 
meningitis are  confined  to  the  nerve-roots  the  lower  extremities  are  not 
affected.  Paraplegia  proper  sets  in,  if  at  all,  as  the  symptoms  of  root  irri- 
tation subside  and  the  cord  itself  becomes  compressed. 

Characteristic  of  the  meningo-myelitis  of  this  region  are  the  pupillary 
symptoms  from  irritation  of  the  oculo-pupillaiy  centre.  With  irritation 
of  the  centre  the  pupils,  one  or  both,  are  dilated ;  with  paralysis  they  are 
contracted.     These  symptoms  are  by  no  means  always  present. 

In  the  meningo-myelitis  of  the  upper  dorsal  caries,  which,  as  already 
stated,  is  by  far  the  most  frequent,1  the  characteristic  paralysis  occurs  in 
the  lower  extremities. 

But  disease  in  the  upper  dorsal  region  may  also  be  followed  by  paralysis 
of  the  arms,2  due  to  an  ascending  degeneration  that  has  extended  beyond 
the  limits  of  the  columns  of  Goll  and  invaded  the  autero-lateral  columns.3 
The  cervical  paraplegia  is  then  always  consecutive  to  the  lumbar  paralysis. 

Several  other  symptoms,  that  are  often  enumerated  as  characteristic  of 
dorsal  caries,  really  belong  to  the  meningo-myelitis  which  has  been  produced 
by  it.  Among  the  earliest  are  pains  radiating  towards  the  abdomen,  and 
often  mistaken  for  pains  in  the  stomach  and  bowels.  These  precede  para- 
plegia.    A  characteristic  advanced   symptom,  seen  only  after  paraplegia 

1  Vt  supra,  p.  646.  2  Ut  supra,  Case  I. 

8Erb,  Ziemssen's  Cyclopaedia;   also  Gowers,  loc.  cit.,  p.  225.     Leyden  says  lie  has 

never  seen  a  compression  myelitis  progress  upward.  But  positive  observations  of  such 
ascension  are  recorded  by  Vulpian  and  by  others. 
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has  become  confirmed,  is  paralysis  of  the  intercostal  muscles,  so  that  the 
breathing  is  sustained  exclusively  by  the  diaphragm.1 

Again,  characteristic  of  dorsal  myelitis  are  the  maintenance  of  the  re- 
flexes, of  electrical  reactions,  and  of  rigidity  in  the  paralyzed  limbs,  and 
the  absence  of  sphincter  paralysis  and  trophical  lesions,  such  as  muscular 
wasting  and  bed-sores.  These  peculiarities,  both  positive  and  negative,  de- 
pend on  the  fact  that  the  transverse  cord  lesion  is  seated  above  the  lumbar 
enlargement ;  the  latter  is  affected  only  by  the  descending  lateral  sclerosis, 
thus  not  in  its  central  gray  substance  at  all.  Disease  of  the  lumbar  enlarge- 
ment, therefore,  contrasts  with  that  due  to  dorsal  caries,  in  all  the  above 
particulars.  The  limbs  soon  become  flaccid,  the  reflexes  abolished,  elec- 
trical reactions  lost.  If  the  gray  substance  be  invaded,  the  sphincters  are 
paralyzed,  the  muscles  waste,  and  even  bed-sores  appear,  although  these  are 
rare  in  compression  myelitis. 

If  the  caries  affect  the  spine  below  the  second  lumbar  vertebra,  it  will 
be  below  the  termination  of  the  cord.  When  nervous  symptoms  develop, 
they  are  those  of  neuritis,  due  to  inflammation  of  the  nerves  of  the  cauda 
equina.2 

Muscular  atrophy  is  then  an  early  symptom  ;  it  is  partial  and  irregu- 
larly distributed,  the  muscles  usually  being  flaccid  or  free  from  contracture. 
The  limbs  are  paretic,  but  are  rarely  paralyzed  completely.  The  reflexes 
are  exaggerated,  the  sensibility  normal. 

Attention  to  the  above  combination  of  symptoms  will  serve  to  distin- 
guish a  neuritis  of  the  cauda  equina  from  a  meningo-myelitis,  and  con- 
versely ;  and  will  aid  in  detecting  an  incipient  caries  of  the  lumbo-sacral 
spine  before  any  angular  curvature  has  become  perceptible. 

Although  the  combination  of  root  neuritis  and  interstitial  myelitis  be 
the  most  common  result  of  pachymeningitis  from  caries,  and  hence  the 
association  or  sequence  of  root  and  cord  symptoms  the  most  characteristic, 
yet  the  nerve-roots  are  not  necessarily  involved.  The  cord  symptoms  may 
appear  primarily,  and  usually  develop  in  gradations  as  above  described. 
Sometimes,  however,  a  child  known  to  be  affected  with  spinal  caries  will 
become  paraplegic  in  the  course  of  a  few  minutes.  Sometimes  an  angular 
curvature  appears  coiucidently  and  for  the  first  time,  or,  when  already  ex- 
isting, becomes  greatly  increased.  The  paraplegia  is  then  attributable  to 
the  shock  caused  by  the  impact  of  the  fractured  bone  upon  the  cord,  and 
may  pass  away  with  the  shock  of  the  accident,  even  though  it  return  later 
after  a  meningo-myelitis  has  been  lighted  up.  When,  however,  a  suddenly- 
developed  paraplegia  is  both  complete  and  permanent,  it  is  probable  that  a 
hemorrhage  has  occurred  among  the  neo-membranes  of  a  pachymeningitis, 
or  even  into  the  cord  itself.     The  results  of  the  former  accident  may  be 


1  Sayre  claims  to  determine  diaphragmatic  breathing  artificially  by  means  of  the 
plaster  jacket,  and  ascribes  to  this  part  of  the  beneficial  influence  of  his  method. 

1  Mine.  Conta,  Du  Mai  de  Pott  au-desssous  de  la  Moelle  chez  les  Enfants,  These  de 
Paris,  1887. 
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transitory,  as  the  effused  blood  is  reabsorbed ;  but  the  consequences  of  any 
extensive  hemorrhage  into  the  cord  are  irremediable.  Thus,  caries  of  the 
spine  may  determine  in  the  same  patient  all  three  of  the  cord  lesions  under 
consideration  in  this  article,— meningitis,  myelitis,  and  spinal  hemorrhage. 

It  is  necessary  to  make  a  diagnosis  between  the  three  lesions  whenever 
motor  and  sensory  symptoms  in  the  limbs  complicate  the  evident  manifes- 
tations of  Pott's  disease.  It  is  also  often  necessary  to  decide,  in  presence 
of  such  symptoms,  whether  or  not  Pott's  disease  be  present  as  their  ultimate 
cause,  although  its  distinguishing  features  are  not  yet  manifest,  but  latent. 

The  special  symptoms  of  meningitis  are  pain  in  the  back,  spontaneous 
and  exaggerated  by  pressure,  and  still  more  by  movement  of  the  spinal 
column ;  pains  radiating  to  the  trunk  and  extremities,  with  diffused  hyper- 
sesthesia  of  the  skin  and  muscles;  stiffness  and  rigidity  of  the  spinal 
column  and  of  the  limbs,  the  latter  often  intermittent ;  exaggerated  re- 
flexes, and  muscular  spasms.  The  spinal  pia  mater  is  richly  furnished 
with  nerves,  which  enter  from  the  posterior  roots  and  follow  the  blood- 
vessels.1 Inflammatory  irritation  of  this  membrane  causes  therefore  severe 
localized  pain.  The  muscular  spasms  depend  on  reflex  irritation  of  the 
motor  roots,  from  the  irritation  of  the  sensitive  fibres  of  the  pia.  It  is  the 
tetanic  spasm  of  the  muscles  of  the  back  that  causes  its  rigidity.  The 
generalized  hyperesthesia  and  exaggerated  reflexes  are  due  to  erethism  of 
the  intra-medullary  foci  of  origin  of  the  posterior  spinal  roots.    (Vulpian.) 

Among  these  symptoms,  localized  pain  and  tenderness  in  the  back  also 
indicate  caries  uncomplicated  by  meningitis.  But  in  such  a  case  the  pain 
is  much  less  severe,  and  the  tenderness,  instead  of  extending  all  along  the 
spine,  is  limited  to  the  small  area  of  the  one  or  two  diseased  vertebrae. 
Finally,  there  may  be  entire  absence  of  pain  over  a  carious  vertebra. 
Eigidity  of  the  spine  exists  both  in  caries  and  in  meningitis ;  but  in  the 
latter  it  is  much  more  marked,  tending  towards  opisthotonus ;  the  patient 
is  unable  to  sit  up.  In  uncomplicated  caries  the  patient,  though  holding 
the  back  stiffly,  is  not  prevented  from  walking.  By  a  special  manoeuvre 
the  real  rigidity  of  the  spine  is  shown  to  be  confined  to  a  limited  area. 
The  child  lying  prone  upon  a  couch,  the  physician  with  the  left  hand  fixes 
the  spinal  column,  while  with  the  other  he  raises  the  legs  and  bends  them 
backward  at  the  pelvis.  Normally  the  spine  of  a  child  is  so  flexible  as  to 
permit  movement  during  this  manoeuvre,  at  the  lumbar,  lower  dorsal,  or 
upper  dorsal  region ;  but,  if  any  vertebra  be  diseased,  the  movement  is 
resisted  in  the  corresponding  region.  But  if  meningitis  be  present,  the 
foregoing  test  is  too  painful  for  execution.  The  rachialgic  symptoms  of 
meningitis  consequent  upon  caries  may  be  said  to  be  the  symptoms  of  the 
caries  itself,  intensified  and  extended. 

Rigidity  of  the  limbs  is  a  symptom  which  in  meningitis  may  be  caused 
in  three  ways  :  by  direct  irritation  of  the  motor  roots,  by  reflex  spasm  of 

1  Kolliker,  Handbuch  der  Gewebelehre,  1863,  p.  340. 
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irritation  of  the  posterior  roots,  and  by  increased  excitation  of  the  gray 
matter  of  the  cord.  The  symptom,  however,  does  not  belong  to  meningitis 
alone  but  occurs  in  the  course  of  the  myelitis  which  in  children  usually, 
and  in  spinal  caries  always,  complicates  the  meningitis.  The  rigidity  is 
then  accompanied  by  increased  reflexes,  and  both  are  due  to  the  sclerosis  of 
the  pyramidal  tracts  which  sets  in  below  the  seats  of  the  principal  lesion. 

Such  sclerosis  cannot  be  ascribed  to  a  meningo-myelitis  until  cerebral 
disease  has  been  excluded,  as  the  degeneration  of  the  pyramidal  tracts  is 
much  more  frequently  secondary  to  lesion  of  the  brain  than  of  the  cord. 

It  is,  finally,  to  be  remembered  that  exaggeration  of  the  reflexes  and 
some  degree  of  rigidity  of  the  limbs  may  be  due  simply  to  hysteria.  Such 
a  manifestation  of  hysteria  is,  however,  particularly  rare  in  children. 

The  muscular  rigidities  and  exaggerated  reflexes  of  myelitis  may  be 
distinguished  from  those  of  meningitis  by  their  late  occurrence  and  con- 
secutive paresis  or  paralysis.  For  in  myelitis  these  symptoms  are  due  to 
the  secondary  degeneration  ;  in  meningitis,  to  the  primary  disease,  and  are 
among  its  initial  phenomena.  Meningitis  alone  does  not  cause  paralysis, 
and  the  appearance  of  this  symptom  among  those  proper  to  irritation  of  the 
meninges  marks  the  moment  of  invasion  of  the  cord.  Although  com- 
pression myelitis  is  always  immediately  caused  by  an  inflammatory  exuda- 
tion over  the  dura  mater,  it  not  infrequently  happens  that  the  meningeal 
process  remains  latent,  and  that  the  first  complication  of  the  Pott's  disease 
which  is  observed  is  loss  of  motor  power  in  the  lower  limbs,  indicating 
disease  of  the  cord  itself.  In  the  absence  of  root  symptoms  the  paresis  or 
paraplegia  may  be  unattended  by  any  perversion  of  sensation  whatever. 
Indeed,  not  only  the  meningitis  but  the  vertebral  caries  may  have  remained 
latent  and  the  entire  illness  apparently  begin  in  a  loss  of  power  to  stand, 
while  all  other  functions  remained  normal.  Careful  examination  will  then 
detect  localized  stiffness  at  some  point  of  the  spine,  and  the  caries  be  dis- 
covered which  is  the  root  of  the  whole  mischief. 

It  is  characteristic  of  compression  myelitis  that  the  paralyzed  limbs  are 
at  first  stiff,  and  continue  so  as  long  as  the  lesion  remains  limited  to  the  white 
columns  of  the  cord.  As  the  disease  progresses  towards  the  gray  substance, 
and  the  ganglionic  cells  of  the  anterior  cornua  are  destroyed,  the  stiffness 
yields  to  the  flaccidity  proper  to  anterior  polio-myelitis.  Loss  of  sensi- 
bility similarly  indicates  invasion  of  the  gray  substance  in  its  posterior 
segment.  Both  the  flaccidity  and  the  anaesthesia  decisively  distinguish 
myelitis  from  meningitis,  and  also  indicate  a  severe  degree  of  the  medullary 
disease.  In  the  typical  cases  of  compression  myelitis  the  symptoms  due  to 
disease  of  the  meninges,  the  nerve-roots,  and  the  cord  are  always  combined 
in  the  sequence  which  has  been  described.  Primary  affection  of  the  cord 
does  not  exist ;  but  its  symptoms  may  appear  first,  while  those  of  the 
pachymeningitis  remain  latent. 

Hemorrhage  into  the  membranes  or  substance  of  the  cord,  when  com- 
plicating compression  meningo-myelitis,  is  distinguished  by  the  sudden  oc- 
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cnrrence  of  motor  and  sensory  paralysis,  or  by  the  suddenly-marked  exacerba- 
tion of  paralytic  symptoms  which  had  previously  existed.  The  hemorrhage 
may  be  capillary,  and  result  in  such  rapid  disintegration  of  the  cord  as  may 
appear,  on  examination,  due  to  an  acute  myelitis.  Hemorrhage  much  more 
frequently  occurs  into  the  neo-membranes  of  the  spinal  dura,  the  process 
being  completely  analogous  to  that  of  cerebral  hemorrhagic  pachymenin- 
gitis observed  in  the  adult. 

On  the  whole,  hemorrhagic  accidents  seem  to  be  rare  in  compression 
meningo-myelitis.1 

In  childhood  vertebral  caries  is  so  much  the  most  frequent  cause  of 
compression  of  the  cord  that  the  diagnosis  of  a  compression  meningo-mye- 
litis carries  with  it  that  of  Pott's  disease,  in  the  immense  majority  of  cases. 
This  diagnosis  may,  however,  be  erroneous,  as  is  shown  by  a  case  of  Dr. 
Gee's:2 

Co.se  IX.— A.  boy  four  and  a  half  years  old  was  admitted  to  hospital  in  February, 
after  six  weeks  of  undefined  languor  and  malaise.  At  this  date  the  right  arm  was  para- 
lyzed, the  right  upper  eyelid  drooped,  the  right  pupil  was  rather  smaller  than  the  left. 
The  muscles  of  the  paralyzed  arm  no  longer  responded  to  electricity.  There  was  no  loss 
of  cutaneous  sensibility.  The  superficial  reflexes  were  well  marked,  but  the  patellar  reflex 
could  not  be  obtained.  In  March  the  legs  became  paraplegic  and  flaccid.  In  April  there 
was  moderate  fever,  and  shortly  after  the  breathing  became  wholly  diaphragmatic.  Loss 
of  faradic  contractility  in  all  the  muscles  of  the  legs,  except  the  gastrocnemii  and  ham- 
string muscles.  In  May  the  cutaneous  sensibility  diminished ;  there  was  incontinence  of 
feces.  An  elastic  swelling  appeared  at  the  right  side  of  the  upper  dorsal  and  lower  cervi- 
cal vertebra.  It  was  noted  that  the  child  perspired  excessively  when  asleep.  A  vertebral 
caries  was  suspected,  with  an  abscess  involving  the  inferior  sympathetic  ganglion,  and 
accompanied  by  a  subacute  descending  polio-myelitis. 

The  child  died  in  June.  At  the  autopsy  was  found  a  sarcomatous  tumor  springing 
from  the  lower  cervical  and  first  three  dorsal  vertebra?,  and  connected  with  the  three  upper 
ribs.  The  spinal  cord  was  reduced  in  size  opposite  the  last  cervical  and  first  dorsal  verte- 
brae, and  softened  throughout.  The  gray  substance  was  pale  and  ill  defined.  In  the  cervi- 
cal enlargement  the  large  motor  cells  were  found  swollen  and  often  deprived  of  their  nuclei 
and  processes. 

Thus  the  tumor,  beginning  outside  the  spinal  canal,  had  spread  in  two 
directions, — towards  the  right  inferior  cervical  ganglion,  which  had  appar- 
ently been  destroyed,  and  internally  towards  the  cord,  which  had  become 
affected  with  a  subacute  myelitis,  chiefly  central.  This  central  softening 
contrasts  markedly  with  the  peripheric  induration  which  is  the  characteristic 
result  of  vertebral  caries,  which  proceeds  gradually  inward,  and  which  is 
invariably  attended  by  descending  sclerosis  of  the  lateral  columns.3  In 
commenting  on  the  results  of  the  autopsy,  Dr.  Gee  remarks  that  the  flaccidity 
of  the  legs  observed  during  life,  and  contrasting  with  the  rigidity  which 

1  Gowers  says  that  hemorrhage  has  not  been  proved.  Yet  he  himself  cites  a  case 
where  a  child,  affected  with  an  angular  curvature,  felf  in  walking  across  the  room,  and  on 
being  lifted  up  was  found  paraplegic.     Recovery  ultimately  took  place. 

2  Myelitis  due  to  vertebral  sarcoma  in  a  boy  four  and  a  half  years  old,  Gee  and  Aber- 
crombie,  St.  Bartholomew's  Hospital  Reports,  1882,  vol.  xviii. 

3  Michaud,  loc.  cit. 
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would  have  been  caused  by  a  lateral  sclerosis,  should  have  been  interpreted 
as  indicating  some  other  cause  of  compression  of  the  cord  than  caries.  Be- 
sides this  important  negative  circumstance,  the  positive  symptoms  of  a  lesion 
of  the  inferior  cervical  ganglion,  partial  ptosis  of  the  right  eye,1  and  con- 
traction of  its  pupil,  should  also  contradict  the  diagnosis  of  Pott's  disease, 
and  indicate  some  cause  of  compression  lying  entirely  outside  of  the  spinal 
canal.     This  could  hardly  be  anything  else  than  a  tumor. 

The  prognosis  of  compression  myelitis  is  not  altogether  unfavorable. 
Among  the  twenty  cases  detailed  by  Coudroy,  recovery  occurred  sponta- 
neously in  eleven,  and  twice  the  recovery  dates  from  the  appearance  of  a 
cold  abscess, — that  is,  from  the  external  migration  of  pus.  The  cases  of 
Gowers,  Soltmann,  Glynn,  and  Faure,  already  quoted,  resulted  in  recovery.2 
Althaus,3  Charcot,4  and  Eicord5  attribute  recovery  to  treatment  by  the  actual 
cautery.  But  from  the  well-established  fact  that  cure  takes  place  sponta- 
neously in  more  than  half  the  cases,  it  is  difficult  to  decide  how  far  this 
treatment  really  influences  the  curative  process.  The  prognosis  remains 
favorable  so  long  as  the  morbid  process  remains  limited  to  the  surface  and 
anterior  region  of  the  cord.  This  limitation  is  to  be  inferred  so  long  as 
the  paraplegic  limbs  remain  rigid  instead  of  becoming  flaccid,  the  reflexes 
exaggerated  instead  of  being  diminished  or  abolished,  the  sensation  intact, 
the  sphincters  unparalyzed,  and  no  bed-sores  threaten.  Still,  even  flaccid 
paralysis  is  often  recovered  from.6 

Bestoration  of  motor  power  depends  on  four  circumstances : 

1.  An  accumulation  of  caseous  pus  may  find  an  external  outlet,  forming 
a  cold  abscess  in  the  back  or  groin.  The  dura  mater  is  then  relieved  of  the 
irritation  which  had  excited  and  kept  up  the  pachymeningitis  ;  the  menin- 
geal inflammation  subsides,  and  the  progress  of  the  secondary  interstitial 
myelitis  is  arrested. 

2.  Nerve-tubes  in  the  sclerosed  patches  may  regenerate,  especially  those 
which  have  not  lost  all  their  myeline  sheaths.7  Atrophied  ganglionic  cells 
in  the  anterior  cornua  apparently  never  regenerate,  but,  as  their  destruction 
is  only  partial,  enough  remain  intact  to  maintain  the  function  of  the  limb. 

3.  In  the  absence  of  an  accumulation  of  pus,  the  pachymeningitis  may 
spontaneously  subside,  coincidently  with  amelioration  of  the  osseous  inflam- 
mation. This  latter  may  be  arrested  either  before  the  formation  of  a  spinal 
curvature  or  after  the  vertebra  has  broken  down,  and  carious  material  has 
been  eliminated  from  the  bone-tissue. 

1  Attributed  to  paralysis  of  unstriped  muscular  fibres  in  the  upper  eyelid. 

2  See  also  Leudet,  "  Sur  la  Curabilite  des  Accidents  paralytiques  consecutives  au  Mai 
vertebral  de  Pott,"  Soc.  de  Biol.,  1802  ;  Kahler,  Ruckenmarks-Compression  bei  tuberculoser 
Caries  der  unteren  Halswirbel,  Prager  Med.  Wochensehr.,  1883;  Grasset,  Maladies  du 
Systeme  Herveux,  1886,  p.  492;  Billroth,  Allg.  Wien.  Med.  Zeit.,  1884,  p.  563. 

*  British  Medical  Journal,  May,  1886. 

4  Loc.  cit.  6  These  de  Paris. 

6  Leyden  in  1874  pronounced  a  very  unfavorable  prognosis. 

'  Bramwell,  Diseases  of  the  Spinal  Cord,  1882,  p.  166. 
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4.  Fixation  and  extension  apparatus  applied  to  the  spine  tends  to  facili- 
tate the  cure  of  paraplegia  by  limiting  the  peritubercular  irritation  of  bone- 
tissue,  by  relieving  the  diseased  parts  of  superincumbent  weight,  and  by 
raising  portions  of  the  collapsed  vertebrae  which  may  be  pressing  against 
the  cord  and  irritating  the  dura.  The  latter  effect  of  the  extension  appa- 
ratus, including  the  plastic  jacket,  is  probably  the  least  important,  and  yet  it 
is  not  to  be  disregarded  or  denied.  The  influence  is  undeniable  where  para- 
plegia has  occurred  suddenly  and  at  the  same  moment  an  angular  curva- 
ture has  appeared  for  the  first  time  on  the  spine.  A  paraplegia  of  two  or 
three  weeks'  duration  has  been  seen  to  disappear  immediately  when  the  child 
had  been  suspended  in  Sayre's  apparatus  and  encased  in  the  plaster  jacket. 
The  degree  to  which  the  spinal  vertebrae  can  be  extended  by  hanging  is 
slight,  but  this  slight  extension  may  suffice  to  remove  the  bone  from  contact 
with  the  dura.  The  influence  of  the  extension  and  fixation  apparatus  in 
preventing  paraplegia  is  even  more  marked.  It  would  be  most  useful  to 
establish  a  comparative  statistic  in  regard  to  the  occurrence  of  paraplegia 
in  the  cases  treated  with  and  in  those  treated  without  fixation  apparatus 
from  the  beginning.  But  I  am  not  aware  that  any  extensive  comparison 
in  regard  to  this  point  has  as  yet  been  made. 

OTHER  FORMS  OP  MENINGITIS. 
Vertebral  caries  is  the  most  frequent  cause  of  spinal  pachymeningitis 
in  childhood,  and  of  the  myelitis  secondary  to  it.  But  several  other  con- 
ditions are  liable  to  induce  inflammation  of  the  spinal  membranes.  Tubercle, 
traumatisms,  insolation,  exposure  to  cold  and  fatigue,  may  all  occasionally 
be  followed  by  meningitis.  Kahler  asserts  that  childhood  constitutes  a 
predisposition  to  the  disease.1  The  following  is  a  fairly  typical  case  of 
traumatic  meningitis  : 

Case  X— Boy  four  years  old,  kicked  in  the  loins.  Feverish  for  the  next  few  days  ; 
on  the  fourth  day,  restless  and  moaning,  indisposed  to  move  his  limbs.  On  the  fifth  day 
the  breathing  became  labored ;  there  was  great  tenderness  over  the  dorsal  region.  In  the 
afternoon  of  the  same  dav  the  arms  became  powerless,  the  breathing  shorter,  and  the  lips 
twitched.  Death  in  convulsions  on  the  sixth  day.  At  the  post-mortem  "  strong  evidence 
of  spinal  meningitis  continuing  downwards  at  the  first  lumbar  vertebra."2 

This  naive  and  incomplete  history  fails  to  explain  the  paralysis  of  the 
arms,  and  does  not  mention  whether  paralysis  of  the  legs  existed.  It  is 
evident,  however,  that  an  ascending  central  myelitis  had  rapidly  complicated 
the  meningitis  primarily  developed  at  the  seat  of  the  blow. 

Case  X/-GM  of  twelve.  Three  months  before  admission  to  hospital,  while  jumping, 
fell  on  lower  part  of  the  spine,  immediately  upon  sacrum.     There  was  sharp  pain  at  once, 


>  Meningitis  Spinalis,  H.  Kahler,  Leipsic,  1861.-a  most  erudite  monograph.  The 
writer  claims  (p.  2)  that  the  first  autopsies  on  the  spinal  cord  were  made  in  the  fifteenth 
century. 

2  Robinson,  Lancet,  March  1 ,  1862. 
Vol.  IV.— 42 
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and  in  two  davs  the  girl  could  not  sit  up  without  pain.  On  admission,  the  coccyx  was 
tender  the  whole  spine  curved,  while  distinct  fulness  could  be  detected  over  the  sacral  re- 
gion '  Pain  extended  down  both  legs  ;  there  were  sensations  in  them  of  pins  and  needles, 
and  a  constant  tendency  to  draw  them  up.  The  sensibility  of  the  right  leg  was  diminished. 
There  seems  to  have  been  no  paralysis.  The  patient  was  treated  by  rest  in  bed,  small  blisters 
over  the  back,  and  minute  doses  of  medicine— two  grains  of  iodide  of  potassium  and  five 
drops  of  tincture  of  belladonna  three  times  a  day.  After  six  months  of  such  treatment 
recovery  was  complete.1  ' 

Case  XII.— Boy  of  twelve.  Subject  to  epileptic  attacks  for  two  years.  Illness  began 
in  one  of  these.  Admitted  to  hospital  with  temperature  of  39°  C.  Pulse  110.  Severe 
pains  in  head  and  back,  especially  in  lumbar  region,  increased  by  movement  or  pressure  on 
sacro-lumbar  muscles,  when  opisthotonus  was  produced.  The  pains  radiated  to  trunk  and 
limbs,  and  were  so  severe  in  the  neck  that  the  patient  could  not  turn  his  head.  Diffuse 
hyperesthesia  over  entire  body.  Reflexes  and  electrical  reactions  persist.  Sphincters  intact. 
No  paralysis.  Cerebro-spinal  meningitis  diagnosed,  due  to  congestion  of  epileptic  attack. 
Treated  by  leeches,  bromide  of  potassium,  salicylate  of  sodium  for  fever,  calomel  for  con- 
stipation.    Recovery.2 

Case  XIII— Roy  of  five  years.  Struck  with  snow-ball  in  the  neck.  Next  day,  pains 
in  head,  neck,  and  abdomen.  In  two  days,  unable  to  turn  head,  all  movements  painful. 
Pupils  dilated.  Difficult  but  intelligible  speech.  Spine  extremely  sensitive.  Tempera- 
ture 40.5°  C.     Treated  by  ice-bladder,  warm  baths,  iodide  of  potassium.     Cure.3 

Case  XIV.— Boy  of  fifteen.  Blow  on  hack  with  fist.  In  a  little  while  severe  pain,  at 
first  relieved  by  leeches,  then  returning  with  fever.  Abscess  formed,  presenting  on  right 
side  of  sacrum,  and  there  opened.  Meningeal  symptoms,  however,  persisted  and  increased; 
pain  in  back  and  all  parts  of  the  body  became  intensified  ;  head  retracted.  There  was  no 
paraplegia,  but,  towards  the  end,  incontinence  of  urine  and  feces.  Death  after  twenty- 
two  days.  Subperitoneal  abscess  at  anterior  part  of  sacrum,  extending  behind  psoas  muscle 
to  left  side  of  last  lumbar  vertebra,  passing  into  spinal  canal  through  lumbo-sacral  fora- 
men. External  and  internal  surface  of  dura  mater  covered  with  greenish  pus,  as  also  the 
cauda  equina.  Membranes  inflamed  over  entire  extent  of  cord,  the  latter  being  firm  and 
healthy.     The  lumbar  and  bronchial  glands  had  a  trace  of  tuberculous  deposit.4 

The  situation  of  the  abscess  below  the  cord  explains  the  absence  of 
paraplegia ;  the  presence  of  tubercle  perhaps  explains  the  slight  resistance 
of  the  organism  to  the  traumatism,  or  even  suggests  that  tubercular  deposit 
had  been  present  in  the  cord  or  membranes,  or  overlooked  : 

Case  XV. — Boy,  five  years.  Pell  on  neck  from  roof  of  a  house.  In  two  days  unable  to 
turn  head,  on  account  of  pain.  Entire  spine  sensitive.  Speech  difficult.  Then  all  move- 
ments painful.  Temperature  40.5°  C.  Pulse  108-132.  Treated  by  bromides,  leeches,  ice, 
and  salicylate  of  sodium,  with  little  success.  Lukewarm  baths  and  cold  affusions.  Finally 
mercurial  ointment  and  iodide  of  potassium.  Illness  from  March  22  to  April  11,  then 
complete  recovery.5 

Kahler  describes  a  meningitis  due  to  rheumatism,  and  relates  the  fol- 
lowing case  as  an  example  : 

Case  XVI. — Girl  of  eleven,  compelled  to  hard  work  amidst  much  cold  and  damp.  Ill- 
ness began  with  incontinence  of  urine  and  feeces  ;  general  weakness ;  persistent  choreiform 

1  Day,  Lancet,  May  5,  1883. 

2  Meningitis  Spinalis,  Rendu,  Gaz.  des  Hop.,  1884. 

8  Porster,  Jahrb.  fur  Kinderheilkunde,  Rd.  xv.,  Hft.  3  u.  4. 
'  Wilks,  Guy's  Hospital  Reports,  3d  Series,  vol.  ii.  p.  158. 
6  Porster,  loc.  cit. 
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trembling  of  the  extremities ;  oedema  with  swelling  of  face,  hands,  and  feet  After  three 
months'  illness,  some  incontinence  of  urine  and  feces  persisted,  joined,  however  with  con 
stipation.  Dragging  and  boring  pains  in  lumbo-dorsal  region  of  back  and  along  spine 
occurred  often,  radiating  to  limbs.  In  latter  much  tingling  and  formication.  (Edema  had 
d1Sappeared;  trembling  persisted,  so  that  child  could  not  long  stand  upright,  but  only 
walked  with  support.  Head  affected  with  trembling.  No  tenderness  on  pressure  over  cer- 
vical or  lumbar  spine.  Diagnosis  made  of  chronic  rheumatic  spinal  meningitis,  witli 
plastic  exudation  in  cavity  of  arachnoid  or  in  the  pia,  whose  pressure  upon  the  sacral  and 
lumbar  segments  of  the  cord  caused  the  incipient  sphincter  paralysis.  The  choreiform 
phenomena  were  held  to  be  independent.  Treatment  by  scarified  cups,  permanent  vesica- 
tion, camphor,  senna,  and  diuretics  effected  a  cure  in  four  months.1 

The  characteristics  of  acute  spinal  meningitis,  as  illustrated  by  the 
foregoing  cases,  have  already  appeared  less  distinctly  in  the  description 
given  of  the  chronic  meningitis  of  Pott's  disease,— pain  in  the  back,  usually 
severe,  increased  by  movement  and  pressure,  often  most  intense  at  the  neck, 
radiating  to  the  trunk  and  limbs,  accompanied  by  cutaneous  and  muscu- 
lar hyperesthesia,  by  fever,  and  sometimes  by  muscular  spasm.  Difficulty 
of  speech  seems  liable  to  occur  when  the  lesion  begins  in  the  cervical  region ; 
convulsions  are  imminent  in  young  children.  Exclusion  of  myelitis  is 
made  by  the  negative  symptoms, — namely,  the  absence  of  motor  or  sensory 
or  sphincter  paralysis,  and  the  absence  of  derangement  of  reflexes  or  of 
electrical  reactions.  The  first  indication  that  the  inflammation  is  extending 
to  the  cord  is  an  exaggeration  of  the  reflexes,  but  so  long  as  this  symptom 
is  isolated  the  myelitis  is  superficial.  Tetaniform  symptoms  may  be  so 
prominent  that  the  diagnosis  from  tetanus  is  rendered  difficult.  New-born 
children,  liable  to  septic  tetanus  from  the  umbilical  wound,  are  also  liable 
to  septic  forms  of  meningitis.  Gerhardt  states  that  Billard  has  found 
purulent  spinal  lepto-meningitis  in  twenty  cases  out  of  thirty  new-born 
children  who  had  died  in  convulsions.  In  only  six  of  these  was  the  brain 
also  implicated.  Such  a  cause  of  convulsion  would  be  associated  with  fever. 
An  apyretic  irritation  of  the  spinal  membranes  at  the  same  age  is  liable  to 
occur  by  extension  into  the  arachnoid  cavity  of  blood  from  a  hemorrhage 
at  the  base  of  the  brain  during  parturition.  This  hemorrhage  does  not 
often  excite  inflammation  of  the  meninges.  (Erb.)  Kahler 2  calls  menin- 
gitis the  hyperemia  of  the  spinal  meninges,  which  may  be  produced  during 
the  convulsions  of  tetanus  or  during  the  convulsions  of  teething.  In  the 
subacute  form  of  tubercular  meningitis,  tetanus,  or  even  cataleptiform  rigidi- 
ties of  the  limbs,  may  also  be  most  prominent  symptoms.  In  a  case  seen 
by  the  writer  in  a  boy  of  five,  when  the  four  limbs  were  raised  vertically 
to  the  body,  they  would  remain  in  this  position  indefinitely,  in  the  waxen 
rigidity  of  the  cataleptic  trance.  The  child  at  the  time  was  entirely 
unconscious. 

1  Kahler,  op.  cit,  p.  29.  See  also  Ball,  Du  Rhumatisme  visceral,  These  d'Agreg., 
1866,  p.  94.  The  cases  quoted  from  other  writers  by  Ball  seem  all  adult.  They  can  be 
referred  to  here  only  to  justify  the  occasional  etiology  of  undoubted  spinal  meningitis  in 
attacks  of  rheumatism. 

2  Op.  cit.,  p.  26. 
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NON-CARIOUS  MENINGITIS  PROM  TUBERCLE. 
Tubercle  is  a  more  frequent  cause  of  spiual  meningitis  than  is  trauma- 
tism. "  It  is  easy,"  observes  Liouville,  "to  convince  one's  self  that  tubercular 
meningitis  extends  throughout  the  entire  cerebrospinal  system." »  The  lesion 
in  the  cord,  as  in  the  brain,  is  principally  located  in  the  pia  mater,— is  a 
leptomeningitis.  Tubercular  granulations  extend  along  the  vessels  on  the 
posterior  surface  of  the  cord,  where  the  vascular  supply  is  most  abundant. 
The  dura  is  injected  on  both  surfaces,  and  sometimes  covered  with  fragments 
from  the  visceral  face  of  the  arachnoid.  The  vascular  net-work  of  the 
arachnoid  contains  tubercular  granulations,  and  the  membrane  itself  is 
changed  into  a  thickened,  irregular,  opaque  membrane,  covered  with  little 
prominences.  The  subarachnoid  cellular  tissue  is  infiltrated  with  puriform 
turbid  serosity  ;  an  abundance  of  citrine  fluid  accumulates  in  the  cavity  of 
the  arachnoid,  or,  in  its  absence,  all  the  membranes  are  agglutinated  by 
adhesive  inflammation.  Tubercular  granulations  penetrate  the  fissures  as 
they  follow  the  Sylvian  fissures  of  the  brain.  They  may  even  follow  the 
vessels  into  the  cord-substance,  and  there  agglutinate  into  a  tubercular 
tumor,  occasioning  a  special  form  of  myelitis.  Other  granulations  run 
along  the  nerve-roots. 

These  concomitant  spinal  lesions  are  the  proximate  cause  of  many  of 
the  symptoms  observed  in  the  course  of  cerebral  meningitis,  as  the  stiffness 
of  the  trunk,  the  tetanic  attacks,  the  contraction  and  rigidity  of  the  limbs, 
the  jerking  and  trembling  of  their  muscles  ;  to  a  considerable  extent,  even 
the  distribution  of  the  motor  and  sensory  paralysis.2 

But  tubercular  disease  may  begin  in  the  meninges  of  the  spine,  or  a 
generalized  tuberculosis  localize  its  primary  eruption  there,  before  invading 
the  cerebrum.  The  symptoms  are  then  more  insidious  than  in  traumatic 
meningitis,  developing  more  slowly,  with  less  violence,  and,  although  in 
reality  far  more  serious,  seem  for  a  long  time  to  indicate  much  less  danger- 
ous disease.  After  exclusion,  if  possible,  of  compression  meningo-myelitis, 
nothing  is  of  more  importance  in  the  prognosis  of  a  spinal  meningitis  than 
to  decide  upon  its  simple  or  tubercular  nature.  The  absence  of  trauma- 
tism, the  insidious  onset,  low  fever,  irregularity  in  the  march,  long  duration, 
together  with  signs  of  constitutional  depression, — loss  of  weight,  failing 
appetite,  irritability  of  disposition,  the  secretion  of  abundance  of  very  clear 
urine, — in  a  word,  all  the  signs  usually  interpreted  as  pointing  to  a  tuber- 
cular cause  of  local  inflammation,  must  here  be  carefully  considered.  If 
the  spinal  symptoms  have  been  preceded  by  a  subacute  pneumonia,  whose 
resolution  is  still  imperfect,  if  caseous  glands  can  be  detected  around  the 

1  Archives  de  Physiologie,  1870. 

*  Liouville,  loc.  cit.  According  to  Kahler  (loc.  cit.,  p.  43),  tubercle  of  the  spinal 
meninges  is  always  secondary  to  cerebral  or  to  general  tuberculosis.  But  Liouville  admits 
the  possibility  of  primary  spinal  tuberculosis. 
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bronchi  or  elsewhere,  the  probabilities  of  a  tubercular  origin  of  a  spinal 
meningitis  are  of  course  greatly  increased. 

When  the  disease  begins  in  the  brain,  it  extends  down  the  spinal  canal 
by  contiguity ;  hence  the  first  symptoms  appear  in  the  neck.  The  difficulty 
of  speech  noted  in  some  of  the  cases  cannot  be  a  spinal  symptom  :  it  implies 
the  participation,  primarily  or  secondarily,  of  the  medulla  and  hypoglossal 
nerve.  While  tubercular  spinal  meningitis  is  almost  invariably  fatal,  trau- 
matic meningitis  is  far  from  being  so,— indeed,  tends  towards  recover/under 
appropriate  treatment,  unless  the  cord  become  rapidly  and  deeply  involved. 

INFECTIOUS   MENINGITIS. 

Diphtheritic  paralysis,  so  long  regarded  as  "  essential,"  then  as  due  en- 
tirely to  infectious  inflammation  of  nerve-roots  (Buhl,  Dejerine),  has  more 
recently  been  found  to  be  associated  with  spinal  meningitis.  There  are 
patches  of  localized  meningitis  around  the  nerve-roots  affected  with  peri- 
neuritis,1 but  also  diffused  lesions  of  the  meninges,  with  fibrinous  exuda- 
tion in  the  spinal  canal,  and  hemorrhages  in  the  cavity  of  the  arachnoid.2 
There  is  iu  addition  a  slight  tephro-myelitis  ;3  the  ganglionic  nerve-cells  are 
altered  by  the  diphtheritic  poison.  This,  according  to  Landouzy,  is  the 
primitive  lesion ;  then  follows  lesion  of  the  roots,  and,  finally,  parenchy- 
matous neuritis.4 

After  diphtheria,  typhoid  fever  is  the  infectious  disease  most  liable  to  be 
followed  by  paralysis.  Yet,  on  the  whole,  such  sequence  is  rare.  Landouzy 
quotes  from  Colin  a  statistic  of  eight  hundred  cases  of  acute  diseases,  out 
of  which  only  two  were  followed  by  paralysis. 

It  is  highly  probable,  however,  that  the  spinal,  meninges  become  irritated 
and  congested  uuder  many  circumstances  iu  which  severe  pain  in  the  back 
exists,  but  no  paralysis  appears.  The  violent  ischialgia  at  the  beginning 
of  small-pox  and  even  diphtheria  is  probably  due  to  the  circulation  of  the 
specific  poison  of  the  disease  through  the  spinal  pia  mater,  richly  supplied 
with  nerves.  In  heart-  and  lung-diseases,  acute  aud  chronic,  the  impedi- 
ment offered  to  the  entrance  of  venous  blood  into  the  thorax  is  liable  to 
result,  for  the  spinal  cavity  as  for  the  cranial,  in  a  great  accumulation  of 
venous  blood  in  the  meninges.  On  this  account,  Kahler  enumerated  heart- 
and  lung-diseases  among  the  causes  of  spinal  meningitis  ;  but  inaccurately. 
For  such  secondary  congestion  is  not  an  inflammation,  but  resembles  the 
arrest  of  circulation  in  the  sinuses  of  the  brain,  liable  to  follow  cholera 
infantum. 

CHRONIC   SPINAL   MENINGITIS. 

Chronic  spinal  meningitis  in  children,  unless  we  accept  the  rheumatic- 
choreiform  affection  described  by  Kahler  as  such,  seems  to  exist  only  as  a 

1  Pierret,  Comptes-Rendus  Soc.  de  Biol.,  1876. 

2  Oertel,  Deutsches  Archiv  fur  Klin.  Med.,  1871,  viii. 
8  Dejerine,  Archives  de  Physiologie,  1878. 

4  Landouzy,  Des  Paralysies  dans  les  Maladies  aigues,  These  de  Concours,  1880. 
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complication  of  vertebral  caries  or  of  intra-spinal  tumor.  The  cord  is 
always  affected  when  the  pia  is  involved ;  the  lesion  is  that  of  a  compression 
meningo-myelitis. 

Nevertheless,  Seeligmfiller  relates  as  a  case  of  chronic  spinal  meningitis 
the  history  of  a  girl  twelve  years  old,  which  some  observers  might  rather 
interpret  as  hysteria  : 

Case  XVII.— Givl  of  twelve,  blonde,  anaemic,  delicate,  irritable  and  egotistic, — so  much  so 
that  her  entire  illness  seems  to  have  originated  in  a  fit  of  jealousy  against  a  sister  who,  in  her 
place,  had  been  taken  on  a  sleigh-ride.  The  illness  began  with  vomiting,  moderate  fever, 
coated  tongue,  constipation,  pains  in  epigastrium,  head,  back,  and  extremities.  Excessive 
vomiting  lasted  fourteen  days,  then  diminished,  then  returned  after  an  indiscretion  of  diet 
and  lasted  with  few  interruptions  for  nine  weeks.  Coincidently  occurred  clonic  contractions 
in  the  arm-muscles,  then  in  the  thighs,  then  in  the  back.  By  the  ninth  week  these  convul- 
sions, which  were  painful  to  the  patient,  were  sufficiently  frequent  to  resemble  chorea. 

Paralytic  symptoms  began  in  the  third  week,  in  the  neck  and  trunk,  so  that  the  patient 
could  not  hold  up  her  head  nor  sit  up.  In  the  sixth  week  the  lower  extremities  were  para- 
lyzed and  also  stiff;  there  was  a  less  intense  degree  of  paralysis  of  the  upper  extremities. 
There  was  hyperesthesia  of  the  spinal  column  [spinal  tenderness),  none  of  the  skin  or  muscles; 
complete  analgesia  to  the  prick  of  a  pin  (locality  not  stated).  There  was  obstinate  constipa- 
tion, slight  incontinence  of  urine. 

Patient  was  seen  by  Seeligmuller  in  the  fourth  month  :  was  then  completely  helpless, 
carried  dangling  like  a  doll  on  the  arm  of  an  attendant.  The  head  could  not  be  held  up; 
the  lower  extremities  were  completely  flaccid.  Not  the  least  voluntary  movement  except 
of  the  toes ;  the  feet  were  in  moderate  equinus.  There  were,  however,  no  emaciation,  no 
contractions,  hardly  any  loss  of  electrical  reaction.  The  patellar  and  plantar  reflexes,  on 
the  contrary,  were  lost. 

The  treatment  instituted  was  electrical,  hydrotherapeutic,  and  roborant,  and  lasted  ten 
weeks,  with  only  slight  improvement.  A  powerful  supporting  apparatus  was  then  pro- 
cured, and  the  same  day  that  this  came  home  the  child  began  to  use  it,  though  up  to  this 
time  she  had  not  made  the  least  exertion.  In  six  weeks  she  had  improved  immensely,  and 
was  entirely  cured  by  December.1 

In  citing  this  curious  history  I  have  emphasized  by  italics  the  record  of 
such  circumstances  as  seem  to  me  to  show  that  the  symptoms  were  not  due 
to  meningitis  nor  to  anterior  polio-myelitis,  whose  possibility  the  author 
discusses,  but  rather  to  a  succession  of  hysterical  affections. 

IDIOPATHIC   MYELITIS. 
Observations  of  idiopathic  myelitis  in  children  are  few.    (Gerhardt.)   It 
most  frequently  originates  in  accidents,  but  it  is  not  the  blows  or  other 
mechanical  violence  that  excite  meningitis,  but  rather  exposure  to  damp, 
cold,  and  fatigue.     Thus  : 

Case  XVIII.— Boy  ten  years  old,  very  poor,  had  suffered  greatly  from  exposure  to  cold. 
Went  to  bed  apparently  well,  but  was  seized  in  the  night  with  convulsions,  which  suc- 
ceeded each  other  for  fifteen  hours,  and  terminated  in  death.  At  the  autopsy  the  brain  was 
found  congested  over  its  entire  surface.     The  spinal  cord  looked  "  as  if  it  had  been  dipped 


133. 


1  Lahmung  nach  Spinal  Meningitis,  Archiv  fur  Kinderheilkunde,  1880,  Bd.  ii.,  2,  S. 


aimj    HMIUKKHAGE   INTO   THE   SPINAL   CORD.  663 

in  blood."    It  was  softened  and  diffluent  for  a  space  of  two  inches  in  the  lower  dorsal  region 
"  The  most  rapidly  produced  case  of  softening  on  record." » 

Case  XIX.— Boy  of  ten  years.  After  severe  exposure  to  cold  and  wet,  accompanied  by 
fatigue,  he  was  seized  with  chill  and  convulsions,  followed  by  giddiness  and  vomiting. 
Eemained  in  bed  ten  days,  and  then  found  himself  unable  to  stand  or  walk  without  assist- 
ance. There  was  incontinence  of  urine,  and  occasionally  of  feces.  On  admission  to  hos- 
pital, six  weeks  from  beginning  of  illness,  there  was  complete  sensory  and  motor  paralysis 
of  lower  extremities,  and  these  were  wasted  and  shrunken.  There  was  tenderness  on  firm 
pressure  over  upper  lumbar  spine.  The  boy  was  treated  by  a  blister  to  the  spine,  and  the 
internal  administration  of  iron,  cantharides,  and  quassia.  Treatment  was  begun  January 
22;  on  the  29th  the  incontinence  of  urine  had  ceased ;  on  February  5  sensation  was  partly 
restored,  the  motor  functions  improved  so  that  the  boy  could  walk  a  few  yards.  Recovery 
was  complete  in  April.  No  electrical  treatment  was  used.  Strychnine  always  had  ill 
effects.2 

Iii  some  cases  an  acute  transverse  myelitis  has  been  found  after  a  fall : 

Case  XX.— Child  two  and  a  half  years  old,  twelve  days  after  a  fall,  had  left-sided 
hemiplegia.  Seven  weeks  later  both  lower  extremities  were  paralyzed  and  anaesthetic, 
both  upper  extremities  paretic.  The  reflexes  were  abolished.  The  head  was  retracted ;  the 
temperature  37.7°  C. ;  the  rectal  sphincter  was  paralyzed.  The  retraction  of  the  head  and 
paresis  of  the  arms  disappeared  later  in  the  disease.  The  child  died  from  broncho-pneu- 
monia. The  gray  substance  of  the  cord  was  found  swollen.  Red  softened  foci  in  anterior 
horns  of  lumbar  cord.  Around  these  foci,  perivascular  spaces  filled  with  granular  leuco- 
cytes. On  left  side,  ganglia-cells  almost  disappeared;  on  right  side,  degenerated.  Dif- 
fused infiltration  of  leucocytes.     Sclerosis  the  entire  length  of  the  antero-lateral  alumna.4 

Case  XXI. — Girl,  nine  and  a  half  years,  fell  out  of  a  window  forty  feet  high.  Picked 
up  insensible,  and  remained  so  for  two  days.  Then  her  four  limbs  were  found  to  be  para- 
lyzed and  anaesthetic.  The  sphincters  were  paralyzed.  Sensation  returned  in  a  week  ;  in 
four  weeks  the  arms  could  be  moved  a  little,  and  the  urine  was  retained.  Then  the  right 
leg  began  to  grow  stiff,  though  its  rigidity  would  sometimes  relax  spontaneously.  It  was 
not  wholly  removed  by  chloroform. 

On  admission  to  hospital,  with  the  right  leg  extended  and  stiff,  the  patient  had  re- 
gained feeble  voluntary  power  over  left.  Faradization  excited  reflex  flexions  at  all  joints. 
There  was  well-marked  ankle-clonus,  but  no  exaggeration  of  the  reflexes  to  tickling  the 
soles  of  the  feet.  Sensation  was  natural  in  all  the  limbs.  At  the  arms  the  paralyzed 
muscles  were  much  more  wasted,  and  the  wasting  was  conspicuous  in  the  small  muscles 
of  the  hands.  Great  rigidity  of  the  flexors  of  the  fingers  in  both  hands.  The  right  pectoral 
muscle  and  the  muscles  of  the  back  were  much  wasted.  The  spine  was  curved  to  the  right, 
and  the  patient  could  not  sit  up  without  support.  The  respiration  was  abdominal,  the 
chest  scarcely  moving. 

Two  months  later  the  condition  of  the  thorax  and  upper  extremities  was  the  same,  but 
the  girl  could  stand  alone  and  walk  a  little. 

In  this  case  the  myelitis,  after  an  initial  generalization  and  the  setting 
in  of  descending  secondary  degeneration,  seems  to  have  concentrated  itself 
on  the  anterior  cornua  of  the  cervico-dorsal  region.  There  developed  in 
consequence  a  condition  resembling  a  very  acute  progressive  muscular 
atrophy.4 

1  MacSwiney,  Dublin  Medical  Monthly,  1867,  p.  243 . 

*  Abbotts  Smith,  Lancet,  August  17,  1861. 

3  Turner,  Jahrbuch  fur  Kinderheilkunde,  1879,  Bd.  xiii. 

*  Gee,  St.  Bartholomew's  Hospital  Reports,  1880,  vol.  Ixvi. 
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A  similar  case  is  related  by  Gull;  but  in  this  the  localization  was 

effected  at  the  beginning  : 

Case  XXII.— Boy  of  fifteen,  received  a  blow  of  the  fist  between  the  shoulders.  A  week- 
later  his  head  began  to  droop,  then  the  muscles  of  the  arms  to  waste,  so  that  they  hung 
useless.  The  intercostals  ceased  to  act,  and  the  breathing  became  diaphragmatic.  The 
erector  spinas  muscles  and  the  lower  two-thirds  of  the  trapezii  also  wasted.  The  ribs  were 
flattened  from  paralysis  of  the  intercostals.  Fourteen  months  later  the  patient  could  walk, 
but  could  not  sit  up  without  support.  The  wasted  muscles,  as  in  idiopathic  progressive 
muscular  atrophy,  contracted  to  faradism  in  proportion  to  their  mass.1 

The  following  case  of  focal  myelitis  was  developed  without  obvious 
antecedent  cause,  and  associated  with  much  more  extensive  meningitis: 

Case  XXIII. — Boy  of  eleven.  Admitted  to  hospital  in  February,  having  suffered  for 
a  week  from  pains  in  the  small  of  the  back,  gradually  extending  around  the  body  on  both 
sides  as  high  as  the  umbilicus.  These  pains  were  spontaneously  worse  at  night,  but  walk- 
ing caused  severe  pain.  Pressure  over  the  spinous  processes  was  painful.  There  was 
neither  sensory  nor  motor  paralysis.  The  sphincters  were  intact.  Inveterate  fever  was 
present.  Two  days  after  admission,  the  temperature  rose  to  103.2°  F.,  the  fever  being 
attended  by  profuse  perspiration.  Slight  hyperesthesia  in  legs ;  incontinence  of  urine, 
constipation,  priapism.  Early  in  March  the  boy  became  completely  paraplegic  in  the 
lower  extremities,  and  anesthetic  to  the  seventh  intercostal  space  and  the  fifth  dorsal  ver- 
tebra. The  sphincters  were  paralyzed.  Burning  pain  in  back,  increased  by  pressure. 
Temperature  in  groin  102.1°,  in  axilla  100.4°  F.  Bed-sores  on  sacrum  and  trochanters. 
Death  six  weeks  later.  Inflammatory  lymph  was  spread  over  the  lower  dorsal  portion  of 
the  cord.  The  membranes  were  very  much  injected,  and  partly  adherent  to  the  bones. 
Opposite  the  fifth  dorsal  vertebra  the  cord  was  in  white  softening  for  an  extent  of  half  an 
inch.' 

The  following  case  lies  just  beyond  the  limits  of  childhood,  in  a  girl  of 
eighteen  : 

Case  XXIV. — Sudden  attack  of  nausea  and  vomiting,  with  sharp  pain  in  the  cervical 
spine.  In  two  minutes  loss  of  power  in  arms,  in  a  few  minutes  more  total  paralysis  of 
thein.  In  fifteen  minutes  violent  tremor  of  lower  extremities,  followed  by  paresis,  and 
finally  total  paralysis.  The  abdominal  muscles  were  flaccid,  the  breathing  almost  wholly 
diaphragmatic  and  dyspnoeic.  Sensation  and  reflexes  remained  normal.  In  four  days 
there  was  a  superficial  bed-sore  on  the  buttock.  On  the  eighteenth  day  violent  retching, 
severe  dyspnoea,  and  cyanosis  for  half  an  hour.  Several  similar  attacks  occurred  during 
the  next  three  days,  and  finally  death  from  asphyxia  on  the  twenty-second  day  of  the  ill- 
ness. An  acute  myelitis  was  found  in  the  cervical  region  from  the  origin  of  the  third  pair 
of  nerves  to  the  dorsal  region,  where  it  ceased  abruptly.  The  blood-vessels  were  greatly 
enlarged.  The  "  nerve-elements  in  the  anterior  and  central  parts  of  the  gray  matter  re- 
placed by  numbers  of  granular  corpuscles."3 

From  the  extreme  suddenness  of  the  attack,  it  is  to  be  inferred  that  the  myelitis  origi- 
nated in  hemorrhage  of  at  least  capillary  dimensions,  although  no  observation  of  hemor- 
rhage is  made  at  the  scantily-described  autopsy. 

Sometimes  the  focal  myelitis  is  of  limited  extent,  and  its  symptoms  soon 
become  merged  in  those  of  the  descending  sclerosis,  as  in  the  next  case  : 

1  Gull,  Guy's  Hospital  Reports,  3d  Series,  1858,  vol.  xiv.  p.  195. 

2  Oxley,  British  Medical  Journal,  October,  1870. 
8  Shann,  Lancet,  December,  1881,  p.  1048. 
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Coze  XXV.-GM  of  twelve.  Without  any  evident  cause,  her  legs  began  to  give  way  • 
she  suffered  from  severe  pains  in  the  knees  and  legs,  and  these  would  draw  up  spontaneously' 
In  a  fortnight  she  was  completely  paraplegic,  with  complete  loss  of  sensation  below  the 
waist.  Pain  in  back  on  moving,  and  radiating  pains  in  limbs.  Two  weeks  later,  paraly- 
sis of  sphincters,  which  lasted  three  months.  Bed-sores  occurred  at  the  same  time  In  a 
month,  however,  sensation  returned,  and  in  three  months  the  patient  was  able  to  move  her 
limbs,  but  could  not  stand.  The  legs  were  very  stiff,  the  feet  pointed  in  rigid  plantar  ex- 
tension, the  sural  muscles  permanently  contracted.  The  legs  were  crossed,  from  contraction 
of  the  adductors.  Excessive  patellar  reflexes,  but  the  contraction  of  the  sural  muscles  pre- 
vented the  development  of  ankle-clonus.  The  case  was  a  type  of  Erb's  spastic  paraplegia, 
except  in  the  fact  that  it  was  secondary  to  a  focal  meningo-myelitis.  The  patient  had  a 
very  marked  lateral  curvature  of  the  spine,  which  Dr.  Buzzard,  who  relates  the  case,  thought 
might  have  some  etiological  relation  to  the  medullary  disease,  and  therefore  proposed  to 
treat  by  suspension  and  the  plaster  jacket.1 

Another  case  reported  by  the  same  author  (Case  XXVI.)  belongs  to  a 
special  form  of  myelitis, — special  at  least  in  its  etiology,  which  was  syphi- 
litic. In  this  case,  also,  the  secondary  spastic  paraplegia  was  the  most 
marked  feature.  The  patient  recovered  completely  under  the  influence  of 
twenty-grain  doses  of  iodide  of  potassium  given  three  times  a  day.  The 
author  attributes  this  recovery  to  the  removal  not  of  an  overgrowth  of  con- 
nective tissue  in  the  lateral  columns,  but  of  hyperemia  and  liquid  effusion 
in  the  same  locality.2 

SYPHILITIC   MYELITIS. 

It  is  a  very  important  fact  that  inherited  as  well  as  acquired  syphilis  is 
capable  of  exciting  myelitis.     Thus : 

Case  XXVII. — Boy,  fifteen,  had  had  previous  symptoms  of  inherited  syphilis.  Weak- 
ness in  legs  for  two  years.  A  month  before  admission,  pain  in  lumbar  region,  increased  on 
pressure,  then  shooting  pains  in  lower  limbs,  muscular  twitchings ;  in  a  month,  complete 
paraplegia.  Admitted  to  hospital  with  paralysis  of  both  motion  and  sensation ;  paralyzed 
muscles  rigid,  and  reacting  excessively  to  electricity.  Superficial  and  deep  reflexes  both 
exaggerated.  Pain  and  tenderness  in  lumbar  region  persistent,  accompanied  by  a  sense  of 
constriction  at  the  abdomen.  Paralysis  of  the  bladder,  incipient  bed-sore,  no  fever.  Sensi- 
bility began  to  return  in  a  month,  and  patient,  under  antisyphilitic  treatment,  entirely  re- 
covered in  four  months,  ffhe  attack  was  attributed  to  a  syphilitic  thrombosis,  followed  by 
circumscribed,  but  not  irreparable,  softening  of  the  cord.8 

The  lesions,  though  not  the  symptoms,  of  a  syphilitic  myelitis  are  de- 
scribed by  Kahler  in  the  case  of  a  child  five  months  old,  who  died  in  the 
course  of  a  congenital  syphilis  : 

Case  XXVIII. — The  cord  presented  nothing  abnormal  microscopically.  Below  the  de- 
cussation of  the  pyramids  was  a  patch  of  gray  discoloration  in  the  left  lateral  column  from 
six  to  seven  millimetres  broad.  In  this  were  sieve-like  perforations,  which  under  the 
microscope  were  seen  to  be  perivascular  spaces.     The  ground-substance  of  the  patch  con- 

1  Buzzard,  Lancet,  July  23,  1881,  p.  123. 

2  "  Anything  which  interferes  with  the  transmission  of  motor  impulses  from  the  cere- 
brum down  the  lateral  columns  exaggerates  the  tendon  reflexes,  because  the  normal  balance 
between  the  reflex  function  of  the  cord  and  the  controlling  influence  of  the  brain  is  thereby 
disturbed." — Buzzard,  loc.  cit. 

'■  Dixon  Mann,  Lancet,  July  21,  1884. 
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sisted  of  a  thick  net-work  of  the  finest  fibrillse,  containing  only  a  few  cells,  no  nerve-fibres, 
an  excess  of  blood-vessels,  whose  walls  were  thickened  and  lumen  narrowed.1 

Savard  (Etude  sur  les  Myelites  syphilitiques,  These  de  Paris,  1882)  quotes  two  cases 
of  paraplegia  in  congenital  syphilis,  related  by  Leubuscher  and  Henoch;  also  a  case, 
described  by  Potain,  of  a  six-months-old  foetus  with  a  syphilitic  liver  whose  cord  was 
completely  sclerosed.     The  author  himself  has  observed  no  case  under  the  age  of  eighteen. 

TUBERCULAR  MYELITJS. 

Tubercle  which  has  been  shown  to  be  not  infrequent  in  the  spinal 
meninges,  and  the  cause  of  the  inflammation,  may  also  be  located  in  the 
cord  itself.  It  is  then  not  disseminated,  but  concentrated  in  the  form  of 
tumor. 

Case  XXIX.— Boy  three  and  a  half  years  old.  After  an  illness  of  only  three  days, 
both  lower  extremities  became  paretic,  the  reflexes  slightly  exaggerated,  and  the  sphincter 
of  the  bladder  relaxed.  Two  months  later  the  child  was  found  considerably  emaciated, 
with  an  eschar  on  the  right  gluteal  region  and  left  analgesia  below  the  eighth  dorsal  verte- 
bra. Sensibility  to  touch  was  preserved.  Extreme  hyperesthesia  over  the  same  territory, 
complete  paraplegia,  increased  reflexes ;  no  pain  over  spinal  column.  Marked  apathy. 
Death  six  days  after  admission.  Cheesy  tubercle  at  lower  end  of  dorsal  cord  in  the  gray 
substance.  Surrounding  white  substance  swollen  and  gelatinous.  Slight  tubercular  men- 
ingitis at  base  of  brain.2 

Myelitis  due  to  a  tubercular  neoplasm  is  essentially  a  compression  lesion. 
But  as  the  compression  is  exercised  within  the  cord,  instead  of  first  irri- 
tating the  membranes,  the  consequences  are  from  the  beginning  a  necro- 
biotic  process,  and  not  an  irritative  proliferation  of  connective  tissue.  The 
symptoms,  therefore,  from  the  beginning  indicate  depression  of  function, 
and  are  not  preceded  by  initial  symptoms  of  irritation. 

ACUTE   INFECTIOUS  MYELITIS. 

When  the  poison  of  acute  infectious  diseases  invades  the  spinal  canal, 
the  meninges  and  nerve-roots  are  more  profoundly  affected  than  the  cord 
itself.  (See  supra.)  As  has  been  already  mentioned,  however,  the  gan- 
glionic cells  of  the  anterior  cornua  also  show  traces  of  the  action  of  the 
poison.  Landouzy  (loc.  eit.)  insists  further  on  the  horterisia  tint  of  the 
nerve-centres  observed  in  autopsies  made  after  acute  infectious  diseases. 
This  is  not  due  either  to  congestion  or  to  hemorrhage,  and  the  author  attrib- 
utes it  to  a  solution  of  the  haemoglobin,  which  transudes  through  the  walls 
of  the  blood-vessels  and  tinges  the  surrounding  tissues.  This  solution  is 
attributed  to  the  high  bodily  temperature  existing  during  the  disease ;  and 
the  question  arises  whether  the  ganglionic  cells  are  also  directly  affected  by 
the  heat,  and  whether  the  fibrillary  net-work  and  cylinder  axes  of  nerve- 
tubes  may  become  thereby  coagulated.  Such  changes  would  be  the  initial 
lesions  of  the  myelitis. 

1  Kahler,  Myelitis  in  Hereditary  Syphilis,  Jahrbuch  fur  Kinderkrankheiten,  1879,  Bd. 
xiv.  S.  392. 

2  Eisenschutz,  Jahrbuch  fur  Kinderkrankheiten,  Bd.  iii.,  N.  F.,  1870. 
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MacSwiney  reports  the  following  case  after  a  "tonsillitis"  that  may 
verx  well  have  been  diphtheritic,  though  the  author  does  not  himself  seem 
to  think  so : 

Case  XXX. — Boy  of  six.  Paralysis  first  manifested  by  a  tendency  to  trip  in  running. 
Then  the  head  was  held  depressed  to  left  shoulder,  and  two  months  later  there  was  well- 
:narked  wry-neck.  Then  the  legs  became  weak,  also  the  arms,  but  not  the  hands,  while 
the  muscles  of  the  trunk  were  enfeebled.  The  child  walked  in  a  tottering,  straggling  way. 
At  the  end  of  three  months  there  was  complete  motor  paralysis  of  the  four  limbs.  Muscles 
responded  perfectly  to  electricity  ;  reflexes  undecided.  Sensation  normal.  After  eight  days 
of  complete  paralysis,  motility  began  to  return  to  arms,  then  to  legs,  and  in  a  fortnight 
from  the  beginning  of  convalescence  the  boy  left  the  hospital  perfectly  well.1 

Mobius  diagnoses  as  multiple  neuritis  rather  than  myelitis  a  somewhat 
analogous  case  occurring  after  pertussis  : 

Case  XXXI. — Child  of  three.  The  paralysis  began  in  the  legs,  ascended,  and  finally 
affected  all  the  muscles  of  the  body,  even  the  diaphragm,  so  that  the  respiration  was  carried 
on  by  the  intercostals,  and  imperfectly,  as  shown  by  the  presence  of  cyanosis.  Tendon 
reflexes  absent ;  superficial  reflexes  preserved.  Sphincters  intact.  Improvement  began  in 
a  month,  and  recovery  was  complete  in  two  months.2 

Tetany,  the  spasmodic  affection  of  infants  which  has  generally  been  con- 
sidered functional,  has  been  found  associated  with  myelitis : 

Case  XXXII. — Girl  of  eighteen  months,  had  cramps  of  the  four  extremities,  diagnosed 
as  arthrogryposis,  during  an  attack  of  bilateral  catarrhal  pneumonia  with  diarrhoea.  The 
cramps  occurred  every  day,  persisting  several  hours.  Death  from  exhaustion.  The  cervi- 
cal cord  was  found  to  be  softened,  with  a  flattening  of  its  anterior  and  posterior  horns.3 

The  spinal  paralysis  of  the  new-born  child,  which,  as  already  mentioned, 
is  sometimes  due  to  a  hsematorrhachis,  or  a  meningitis  excited  by  that,  has 
also  been  attributed  to  a  species  of  traumatic  myelitis  due  to  traction  on  the 
legs  at  birth. 

SPINAL   HEMOEEHAGE. 

The  most  frequent  spinal  lesion,  however,  in  new-born  children  is  the 
third  of  those  we  have  here  under  consideration, — namely,  hemorrhage. 
This  resembles  the  cerebral  hemorrhage  of  parturition,  in  occurring  ofteuer 
in  the  meninges  than  in  the  nerve-tissue  itself.  It  may  be  produced  with- 
out any  obvious  traumatism  to  the  spine ;  *  and,  if  the  child  survive,  paraly- 
sis of  greater  or  less  duration  is  imminent.5  Litzmann  relates  the  following 
case: 

Case  XXXIII.— Breech  presentation.  Some  uterine  inertia,  also  narrowed  pelvis. 
Head,  however,  did  not  seem  compressed.    Some  hours  after  birth  child's  voice  feeble, 


1  MacSwiney,  Dublin  Monthly,  1884,  vol.  Ixxvii.  p.  464. 

2  Mobius,  Centralblatt  fur  Nervenheilkunde,  1886. 

3  Geza  Dulacska,  Centralblatt  fur  Klin.  Med.,  1882,  Bd.  iii.  S.  528  ;  Litzmann,  Archiv 
fur  Gyn.,  1881 ;  and  Medical  Times  and  Gazette,  February  26,  1881. 

4  Weber,  Beitrage  zur  Pathol.  Anat.  der  Neugeborenen,  Kiel,  1859  (quoted  by  Litz- 
mann). 

5  Little,  Transactions  of  the  Obstetrical  Society  of  London,  1862. 
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clonic  twitching  of  muscles,  and  in  twelve  hours  legs  paralyzed  and  insensible.  Reflexes 
not  obtained  till  the  tenth  day.  Partial  paralysis  of  bladder.  In  five  or  six  weeks  return 
of  sensibility.  In  left  foot  some  permanent  plantar  flexion.  At  five  months  still  com- 
pletely paraplegic;  sensibility  diminished.  Reflexes  absent  in  peroneal  and  tibial  anticus 
muscles.  Electrical  reactions  lost  in  both  crural  territories,  while  the  thigh  flexors  and  calf 
muscles  respond  to  faradism. 

Electrical  treatment  begun  in  eighth  month,  three  seances  a  week.  Galvanization  of 
cord  also  labile  excitation  of  nerves  and  muscles  of  paralyzed  limbs.  Great  improvement 
of  paralysis.1  Diagnoiis  of  hemorrhage  in  spinal  canal,  with  gradual  reabsorption  and 
shrinkage  of  the  clot. 

The  tendency  to  spontaneous  disappearance  of  the  lesion  complicates 
the  estimate  of  the  therapeutic  value  of  galvanism  in  a  ease  like  the  fore- 
going. On  the  other  hand,  the  process  of  shrinkage,  if  the  clot  be  closely 
applied  to  the  cord,  is  liable,  from  the  irritation  of  pressure,  to  excite  a  cor- 
tical myelitis,  a  sclerosis  with  descending  degeneration.  No  symptoms  of 
the  latter — i.e.,  no  spastic  paraplegia — are  recorded  in  this  case. 

The  spinal  hemorrhages  produced  during  labor  are  almost  always  asso- 
ciated with  an  effusion  of  blood  into  the  cavity  of  the  arachnoid  at  the 
base  of  the  brain,  and  the  spinal  effusion  is  an  extension  from  this.  It 
therefore  occupies  the  corresponding  arachnoid  cavity  of  the  cord  within  the 
dura ;  ordinary  traumatic  hemorrhage,  on  the  other  hand,  usually  occupies 
the  spinal  canal,  external  to  the  cord  and  its  membranes,  and  this  therefore 
is  the  seat  of  the  lesion  in  older  children.  In  such  case,  although  the  onset 
of  the  symptoms  be  sudden,  they  at  first  consist  only  in  pains,  generally 
intense  in  the  back,  but  radiating  more  or  less  to  the  trunk  or  limbs. 
Myelitic  symptoms  proper — numbness  and  other  paresthesias  and  paralysis 
— develop  more  gradually,  and  as  the  hemorrhagic  clot  begins  to  compress 
the  cord.     Thus,  in  a  case  by  Foot : 

Case  XXXIV. — Boy,  eight  years  old,  fell  down  a  flight  of  stone  steps.  There  was 
obscure  malaise  for  forty-eight  hours,  then  incomplete  motor  paralysis  of  the  four  limbs, 
dysphagia,  loss  of  intercostal  breathing.  The  head  seemed  loose  on  the  neck,  falling  for- 
ward. The  child  was  quite  unable  to  stand,  or  even  to  raise  himself  in  bed.  Severe  pain 
in  back  and  neck.  No  alteration  of  sensibility,  reflexes,  or  sphincters.  Fed  on  enemata 
exclusively  for  six  days.  No  respiratory  movements  except  of  diaphragm  and  alae  nasi. 
Both  sterno-mastoid  muscles  paralyzed.  The  bronchial  tubes  became  loaded  with  mucus ; 
the  face  puffed  and  violet,  from  the  imperfect  shallow  respirations,  though  these  were  forty- 
one  a  minute.  Violent  headache  and  delirium,  due  to  venosity  of  the  blood,  and  relieved 
by  post-auricular  leeching.  Temperature  ranged  from  99  6°  to  102.8=  P.  At  the  end  of  a 
week  the  patient  began  to  recover  power  of  swallowing,  and  the  sterno-mastoids  and  tra- 
pezii  to  regain  their  tone.  The  leaden  color  of  the  face  disappeared.  In  ten  days  he  was 
able  to  raise  his  hand  to  his  mouth  ;  on  the  fourteenth,  to  raise  his  head  from  the  pillow; 
on  the  twentieth,  to  drink  easily,  and  to  stand  with  support.  In  twenty-six  days  left  the 
hospital,  able  to  breathe  naturally  and  use  his  limbs,  though  still  somewhat  unsteady  in 
walking.2 

Dr.  Foot  attributes  the  foregoing  symptoms  entirely  to  a  temporary 
compression  of  the  cord,  between  the  third  and  fifth  vertebras,  from  forcible 

1  Jahrbuch  fflr  Kinderkrankheiten,  1881,  Bd.  xvi. 

2  Dublin  Monthly,  1881,  vol.  lxxi. 
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flexion  of  the  neck  during  the  fall,  and  consequent  functional  disturbance. 
He  does  not  think  myelitis  could  have  occurred,  as  recovery  was  too  rapid. 
The  case  beautifully  illustrates  paralysis  of  the  spinal  accessory  nerves,1  the 
phrenic— originating  higher  up  than  the  seat  of  the  lesion— being  intact. 
The  intercostal  nerves  were  also  paralyzed.  The  paralysis  of  the  pharynx 
and  the  glottis  coincidently  with  that  of  the  sterno-mastoids  indicates  the 
path  which  is  taken  by  the  spinal  accessory  filaments  in  the  pneumogastric 
nerves.  But  it  is  remarkable  that  the  comments  on  this  case  fail  even  to 
discuss  the  origin  of  the  symptoms  in  a  traumatic  hemorrhage.  Yet  to 
this  they  were  in  all  probability  due.  It  is  in  the  highest  degree  improb- 
able that  in  the  wide  cervical  canal  the  cord  could  have  been  compressed 
unless  through  fracture  and  displacement  of  the  vertebra,  which  evidently 
had  not  occurred.  In  the  following  case  the  cervical  hemorrhage  was 
demonstrated : 

Case  XXXV. —Healthy  girl  of  fourteen.  On  the  2d  of  May  noticed  weakness  in  fingers, 
which  persisted  on  the  3d.  On  the  4th  was  unable  to  move  her  arms  except  at  the  wrists ; 
could  not  pick  up  a  pin.  On  the  5th  the  action  of  the  intercostal  muscles  became  impaired. 
A  moist  crepitant  rale  was  heard  all  over  the  chest.  On  the  6th  great  loss  of  power  in  all 
the  voluntary  muscles  of  respiration,  and  in  the  muscles  of  the  arms,  back,  and  chest  sup- 
plied by  cervical  nerves.  The  diaphragm  was  also  becoming  fixed,  and  the  cheeks  slightly 
livid.  The  temperature  fell.  Death  occurred  thirty  hours  later,  without  pain  or  loss  of 
sensation  or  of  consciousness. 

The  brain  was  found  congested  and  soft ;  there  was  a  softened  spot  in  the  cerebellum. 
The  whole  cervical  portion  of  the  spinal  cord  was  embedded  in  an  oblong  clot  of  dark 
venous  blood  lying  outside  the  membranes ;  all  the  cervical  nerves  passed  through  this 
clot.  The  effusion  apparently  took  place  very  gradually  and  coagulated  slowly,  com- 
pressing the  nerves  so  as  to  cause  death  by  paralysis  of  respiration.  The  condition  of  the 
cord  is  not  described.2 

In  the  following  case  a  hemorrhage,  probably  similar  in  nature,  was 
recovered  from,  because  occurring  in  a  far  less  dangerous  locality : 

Case  XXXVI. — A  six-year-old  girl  fell  on  her  buttocks  from  a  chair.  For  nine  days 
there  were  no  symptoms  of  injury.  Then  severe  pains  in  both  legs,  followed  in  a  few  hours 
by  paraplegia.  The  next  day  convulsions,  which,  subsiding,  left  the  paralyzed  limbs  hy- 
persesthetic.  Motor  power  began  to  return  in  a  month,  and  recovery  was  complete  in  four 
months. 

The  diagnosis  was  made  of  a  hemorrhage  within  the  dura  mater,  from 
blood-vessels  dilated  in  consequence  of  the  fall,  the  effused  blood  compress- 
ing the  cauda  equina.3  But,  as  already  stated  {supra),  lesions  of  the  cauda 
equina  determine  paralysis  of  isolated  muscles,  not  complete  paraplegia.  It 
is  probable  that  the  hemorrhagic  clot  lay  above  the  cauda  equina  and  upon 
the  lumbar  cord  itself. 

The  characteristic   circumstance  distinguishing  primary   hemorrhage, 


1  Under  which  title  it  is  described. 

*  Hughlings  Jackson,  Lancet,  July,  18G9. 

3  Jahrbuch  fur  Kinderheilkunde,  1870,  Bd.  ix.  ST.  P. 
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within  or  without  the  cord,  from  even  the  most  acute  myelitis,  is  the  sud- 
denness with  which  the  symptoms  of  complete  paralysis  appear.1 
Thus,  in  a  case  by  Goldtammer : 

Case  XXXVII.— Girl,  fifteen  years,  not  yet  menstruated,  of  good  health  previously, 
felt  suddenly,  while  quietly  seated,  an  extremely  violent  pain  between  the  two  shoulders. 
The  pain  extended  rapidly  to  the  right  arm,  then  the  left,  then  encircled  the  base  of  the 
thorax.  The  °-irl  fell  from  her  chair,  and  noticed  at  the  same  time  a  paralysis  of  her  right 
leg ;  the  left  was  paralyzed  half  an  hour  later.  In  two  hours  there  was  complete  para- 
plegia of  the  lower  extremities,  and  absolute  anaesthesia  on  both  sides  to  nipples  in  front 
and  fourth  dorsal  vertebra  behind.  Pains  rapidly  disappeared.  Reflexes  preserved,  and 
electrical  reactions ;  bladder  paralyzed.  After  four  months  signs  of  descending  degenera- 
tion, atrophy  of  thighs  and  legs,  cystitis,  eschars ;  death  in  a  year.  Hemorrhagic  focus  in 
cord  at  level  of  second  dorsal  vertebra.  Cord  healthy  above  and  below,  except  descending 
defeneration  of  lateral  columns,  and  ascending  sclerosis  of  columns  of  Goll,  as  far  as  the 
calamus  scriptorius.2 

When  the  symptoms  are  preceded  by  prodromata,  it  is  to  be  inferred 
that  the  hemorrhage  is  itself  the  result  of  a  meningitis  or  myelitis,  as  in 
the  following  case : 

Case  XXXVIII. — Delicate  girl  of  ten  years.  Subject  during  undefined  period  to  at- 
tacks similar  to  that  which  preceded  by  four  days  her  death.  There  was  general  prostra- 
tion, with  alternations  of  heat  and  cold,  stiffness  in  the  neck,  pain  over  the  cervical  spine, 
with  inability  to  move  the  left  arm  on  account  of  the  pain.  Neither  vomiting  nor  con- 
vulsions. Apparent  amelioration,  then  sudden  death  during  the  act  of  defecation.  In  the 
lower  part  of  the  cervical  cord  the  tissue  was  softened,  and  extensively  infiltrated  with 
blood.  There  was  a  coagulum  of  effused  blood  the  size  of  a  bean.  The  precise  situation 
of  the  coagulum  is  not  stated,  but  presumably  it  was  in  the  middle  cervical  region,  as  death 
is  attributed  to  sudden  "  compression"  (irritation  ?)  of  the  phrenic  nerve.  More  probably 
the  death  was  caused  by  the  shock  communicated  to  the  respiratory  centre.3 

The  meningeal  hemorrhage  which  is  the  immediate  consequence  of  trau- 
matism seems  often  to  avert  hemorrhage  from  the  cord,  so  much  more  rare 
is  hrematomyelia  than  hsematorrhachis.  It  has  been  even  asserted  that 
hemorrhage  into  the  coi'd  is  never  really  a  primary  process,  but  that  it  is 
always  preceded  by  a  myelitis,  in  which  the  blood-vessels  become  dilated 
and  the  tissue  of  the  cord  softened.4  Capillary  hemorrhages  may  occur  in 
the  course  of  a  myelitis,  acute  or  chronic,  without  occasioning  new  symp- 

1  Fox  relates  an  interesting  case  in  an  adult  woman,  who,  while  carrying  a  heavy 
weight,  felt  a  sudden  pain  across  the  loins,  and  immediately  lost  all  motor  power  in  the  left 
leg.     Medical  Times  and  Gazette,  August,  1876. 

2  Revue  des  Sciences  Medicales,  viii.,  quoted  by  Grasset,  op.  cit.,  p.  540. 
"  Page,  Lancet,  March  20,  1880. 

1  Hayem,  These  d'Agregation,  1872.  Leyden  relates  a  case  in  a  woman,  who,  two 
days  after  confinement,  was  seized  with  pains  and  motor  paresis  of  the  lower  extremities. 
In  two  days  more  paraplegia  was  complete,  and  ansesthesia  reached  to  the  ribs;  the  sphincters 
were  paralyzed,  the  reflexes  abolished.  Death  on  the  fifth  day.  The  dorsal  cord  was 
found  softened  through  an  extent  of  five  centimetres.  A  hemorrhagic  clot  occupied  the 
posterior  columns  and  the  peripheric  part  of  the  antero-lateral  columns,  and  here  and  there 
reached  the  gray  substance.  The  hemorrhage  was  evidently  consecutive  to  a  septic  myelitis. 
Revue  des  Sciences  Medicates,  April,  1889,  p.  490. 
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toms.  They  are  sometimes  even  found  after  having  remained  latent  during 
life  and  developed  during  an  attack  of  some  general  disease.  Thus,  Pick 
discovered  abundant  minute  hemorrhages  in  the  cord  of  a  ten-months-old 
baby  (Case  XXXIX.)  who  had  died  of  cholera  infantum.  The  blood- 
vessels were  stuffed  with  corpuscles.  The  hemorrhages  were  most  numer- 
ous in  the  gray  substance,  and  especially  in  the  posterior  cornua.  The 
author  suggests  that  such  minute  hemorrhages  may  very  possibly  be  the 
real  cause  of  many  so-called  reflex  paralyses.1 

But  intraspinal  hemorrhage,  other  than  capillary  or  from  intracranial 
hemorrhage,  is  rare,2  and  its  causes  always  obscure.  External  and  internal 
pachymeningitis,  for  the  cord,  as  for  the  brain,  is  a  causal  condition,  the 
vessels  in  the  inflammatory  neoplasm  easily  rupturing.  Traumatisms,  or 
the  exaggerated  congestions  consequent  upon  certain  diseases,  tetanus,  hy- 
drophobia, epilepsy,  strychnine  convulsions,  or  certain  infectious  diseases, 
especially  yellow  fever,  with  its  characteristic  tendency  to  hemorrhages,  may 
all  be  counted  in  the  etiology  of  the  accident.3  Hemorrhage  into  the  cord 
is  theoretically  possible  from  syphilitic  arterial  thrombosis.  Practically  it 
seems  always  to  have  been  consecutive  to  myelitis.  It  has  been  seen  in  a 
child  seven  months  old.* 

The  prognosis  of  intraspinal  hemorrhage  is  seen  to  depend — 

1st.  On  its  general  situation.  Extremely  dangerous  in  the  cervical 
region,  the  danger  diminishes  in  proportion  as  the  cauda  equina  is  ap- 
proached. 

2d.  On  its  occurrence  within  the  membranes, — hsematorrhachis, — or 
within  the  cord  itself, — hsematomyelia.  The  latter  is  much  the  more  dan- 
gerous, and,  if  the  immediate  accidents  are  survived,  is  unavoidably  followed 
by  some  degree  of  myelitis.  Meningeal  hemorrhage  may  occasion  only  a 
superficial  meningitis,  not  causing  paralysis ;  or,  on  the  other  hand,  during 
the  retraction  of  the  clot  the  cord  may  be  compressed,  and  the  symptoms 
and  lesions  of  a  compression  myelitis  be  induced.  If  the  nerve-roots  are 
involved  in  the  clot,  irritative  "  root  symptoms"  will  precede  the  paralysis. 

3d.  The  third  element  in  the  prognosis  of  spinal  hemorrhage  is,  natu- 
rally, its  extent.  The  sanguineous  effusion  may  destroy  so  large  a  part 
of  the  central  gray  substance  of  the  cord  as  to  destroy  its  trophic  centres, 
and  hence  cause  rapid  decubitus  and  sloughing  on  the  trunk. 

4th.  The  condition  of  previous  disease  of  the  cord  or  meninges  does 
not  seriously  influence  the  prognosis  apart  from  other  circumstances ;  for, 
as  has  already  been  noted,  such  disease  exists  in  the  majority  of  cases. 

5th.  Extremely  localized  hemorrhages  do  not  produce  paraplegia,  but 

1  Pick,  Jahrhuch  fur  Kinderkrankheiten,  1883,  Bd.  xix. 

2  "  Spontaneous  meningeal  hemorrhage  is  unknown  in  early  childhood."  Gowers,  op. 
cit.,  p.  209. 

8  Grasset,  op.  cit.,  p.  578.  We  have  cited  a  case  (Case  XII.)  where  epilepsy  was 
followed  hy  meningitis. 

1  Clifford  Allbutt,  Lancet,  1870,  vol.  ii.  p.  84. 
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some  special  form  of  myelitis  or  neuritis.  Thus,  if  limited  to  one  anterior 
horn  the  hemorrhage  occasions,  or  accompanies,  an  anterior  polio-myelitis, 
with'  paralysis  of  a  single  limb  or  group  of  muscles.  The  hemorrhage, 
however,  is  then  rarely  accidental,  but  an  element  of  a  special  systematic 

disease. 

DIAGNOSIS. 

The  several  steps  in  the  diagnosis  of  myelitis,  spinal  meningitis,  and 
spinal  hemorrhage  are  the  same  for  the  child  as  for  the  adult.  They  have 
already  been  indicated  in  the  description  of  the  compression  myelitis  of 
Pott's  disease.1  Disease  within  the  spinal  canal  is  indicated  by  the  occur- 
rence of  bilateral  paralysis,  motor  and  sensory,  or  exclusively  motor,  or 
predominantly  motor,  associated  with  paresthesias  and  hyperesthesias.  It 
is  the  bilateral  character  of  these  symptoms,  and  the  absence  of  lesion  of 
the  cerebral  nerves  or  of  the  intelligence,  that  exclude  a  cerebral  origin  for 

the  paralysis. 

Pain  in  the  back,  or  tenderness  on  pressure  over  the  spine,  pains  radi- 
ating from  it,  girdle-sensations  around  the  waist,  are  also  important,  though 
less  pathognomonic,  symptoms.     Rigidity  of  the  spine  and  limbs,  muscular 
spasms  and  contractures,  retraction  of  the  head,  or  curvature  of  the  spine, 
are  important  indications  of  spinal  disease.     Exaggeration  and  abolition  of 
the  reflexes,  loss  of  electrical  reaction  in  paralyzed  muscles,  together  with 
their  atrophy,  paralysis  or  tonic  spasm  of  the  sphincters,  alkaline  urine, 
cystitis,  decubitus,  are  all  phenomena  to  be  expected.     Respiratory  disturb- 
ance without  demonstrable  lesion  of  the  thoracic  viscera  or  kidneys  points 
to  spinal-cord  disease,  and  the  latter  may  become  complicated  with  bron- 
chitis, pulmonary  congestion,  or  oedema,  which  are,  nevertheless,  evidently 
secondary.     According  to  the  seat  of  the  disease  in  the  cord  will  there  be 
interference  with  intercostal  or  diaphragmatic  breathing,  or  paralysis  of  the 
spinal  accessory,  or  shock  to  the  medullary  centres,  or  Cheyne-Stokes  respi- 
ration.    Alterations  of  the  pulse,  pupillary  phenomena,  profuse  sweating 
from  vaso-motor  disturbance,  all  occur  in  the  course- of  spinal-cord  disease, 
and,  taken  with  more  decisive  symptoms,  would  tend  to  confirm  the  diag- 
nosis.    Vomiting,  convulsions,  and  fever,  of  course,  do  not  of  themselves 
point  to  an  intraspinal  affection  ;  but  when  associated  with  special  localiza- 
tions of   pain  they   help  to  indicate  that  the  cause  of  the  latter  is  an 
inflammatory  process  within  the  spinal  canal. 

In  young  children  any  acute  spinal  affection  is  apt,  at  the  outset,  to  be 
accompanied  by  cerebral  symptoms,  not  only  the  vomiting  and  convulsions 
already  mentioned,  but  also  headache,  delirium,  and  retraction  of  the  head.2 
If,  however,  these  be  due  only  to  sympathetic  hyperemia  of  the  cerebral 
meninges,  they  will  subside,  while  the  symptoms  characteristic  of  spinal 
lesion  will  persist  and  become  predominant.    Epidemic  cerebro-spinal  fever 

1  See  Lange,  Jahrb.  fur  Kinderkrankh. ,  1879,  Bd.  xiii.  S.  94. 

'  Retraction  of  the  head  may  be  called  either  a  spinal  or  a  cerebral  symptom. 
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is  distinguished  by  the  eruption  (present  in  more  than  half  the  cases),  the 
aural  symptoms,  enlarged  spleen,  persistence  of  cerebral  symptoms,  often 
the  special  violence  of  the  vomiting,  the  absence  of  traumatism,  often  the 
presence  of  a  demonstrable  endemic  or  epidemic  influence. 

After  excluding  cerebral  disease,  rheumatic  fever,  tetanus,  and  multiple 
neuritis  remain  as  the  only  febrile  non-spinal  affections  which  could  simu- 
late the  initial  phenomena  of  acute  meningo-myelitis.  Of  the  first  it  is 
only  the  exceptional  form  localized  in  the  muscles  of  the  back  which  is 
liable  to  occasion  confusion.  The  back  may  then  be  not  only  painful,  but 
rigid  almost  to  opisthotonus.  The  pains,  however,  do  not  radiate  to  trunk 
or  limbs,  and  from  the  latter  are  also  absent  all  the  other  symptoms  habit- 
ually present  in  meningitis.  Eheumatism  could  not  be  confounded  with 
pure  myelitis.  In  tetanus  the  tonic  spasms  begin  at  the  jaws,  while  these 
are  affected  last,  if  at  all,  in  meningitis.  The  spasms  are  intermittent, 
and  during  the  remissions  the  patient  may  be  free  from  pain  and  muscular 
rigidities.  Confusion,  indeed,  is  possible  only  between  incipient  stages  of: 
tetanus  and  meningitis ;  well-marked  forms  of  either  have  each  a  physiog- 
nomy perfectly  characteristic. 

Multiple  neuritis  is  more  difficult  to  distinguish  from  myelitis.  Certain- 
forms  of  disseminated  paralysis,  as  that  following  diphtheria,  have  been, 
shown  to  be  sometimes  of  peripheric  and  sometimes  of  central  origin.  "In 
neuritis  the  sphincters  escape ;  there  are  no  girdle-sensations,  bed-sores,,  or 
cystitis ;  the  advance  of  the  paralysis  is  usually  from  the  legs  to  the'  fore- 
arms, the  trunk  and  thighs  escaping,  and,  as  a  rule,  only  the  distal  portions 
of  the  extremities  are  paralyzed.  There  is  usually  some  ataxia ;  the-  ten- 
derness on  pressure  is  over  the  affected  nerves  and  muscles,  while  it  is 
absent  from  the  spine." x 

The  second  step  in  the  diagnosis,  after  the  previous  analysis-  shall  have 
localized  disease  within  the  spinal  canal,  consists  in  the  special  differentia- 
tion of  the  spinal  disease.  Tubercular  meningitis,  which  we  have  consid- 
ered among  the  idiopathic  and  traumatic  forms  of  spinal  disease;,  is.  usually 
cerebro-spinal.  It  may  be  impossible  during  several  weeks  to  distinguish 
it  from  the  subacute  form  of  cerebro-spinal  fever,  or  an  attack  of  the  latter 
may  become  the  starting-point  of  tubercular  disease  of  the  meninges. 

Multiple  sclerosis  has  been  observed  in  children,  and  is  said  to  have  a 
certain  predilection  for  the  age  of  three  or  four  years.2  The  insidious  com- 
mencement and  chronic  march  of  this  disease  suffice  alone  to  distinguish  it 
from  acute  transverse  myelitis.  The  trembling  upon  intentional  movements 
is  as  pathognomonic  of  diffused  sclerosis  in  children  as  in  adults,  aud  is 
quite  absent  in  common  meningo-myelitis,  even  with  its  secondary  sclerotic 
degenerations.3 

1  Multiple  Neuritis,  M.  Allen  Starr,  New  York  Medical  Record,  January  and  Febru- 
ary, 1887. 

8  Marie,  Revue  de  Medecine,  Juillet,  1883,  Sclerose  en  Plaques  chez  les  Enfants. 
3  It  is  more  liable  to  be  mistaken  for  chorea. 
Vol.  IV.— 43 
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Amono-  the  systematic  diseases  of  the  cord,  the  anterior  polio-myelitis 
so  frequent  in  childhood  is  particularly  to  be  considered  in  the  diagnosis. 
At  the  very  outset,  and  perhaps  for  several  days,  the  diagnosis  might  be 
impossible.  For  the  "  infantile"  paralysis  may  be  ushered  in  by  convul- 
sions and  vomiting,  and  for  several  days  be  attended  by  fever,  pain  in  the 
back  and  limbs,  and  diffused  or  paraplegic  paralysis.  The  symptoms,  how- 
ever are  usually  much  less  violent ;  especially  is  it  noticeable  that  the  pain 
is  (usually)  slight  or  altogether  absent.1  There  are  no  muscular  rigidities 
or  spasms  ;  the  reflexes  are  unaffected  until  they  begin  to  diminish, — thus 
are  never  exaggerated.  In  the  great  majority  of  cases  the  initial  paralysis 
recedes  after  a  few  days,  and  remains  limited  to  certain  groups  of  muscles, 
which  alone  atrophy  and  lose  their  electrical  reactions.  The  latter  phe- 
nomena are  produced  with  special  rapidity. 

During  the  period  of  suspicion  the  diagnosis  should  incline  towards 
anterior  polio-myelitis,  on  account  of  its  much  greater  frequency,  even  after 
a  traumatism. 

Among  the  other  systematic  diseases  of  the  cord,  true  locomotor  ataxia 
is  almost  unknown  in  childhood.  Friedreich's  disease  is  characterized  by 
its  insidious  march,  its  hereditary  character,  and  the  precedence  of  ataxic 
over  paralytic  symptoms.  Sclerosis  of  the  lateral  columns,  occasioning  the 
spastic  paraplegia  or  hemiplegia  which  is  by  no  means  rare  in  childhood,  is 
attended  by  a  history  of  cerebral  disease  or  of  focal  myelitis,  or  by  symptoms 
pointing  to  the  persistence  of  one  or  the  other. 

If  the  question  of  diagnosis  has  been  narrowed  down  to  a  question 
between  common  myelitis,  transverse,  and  focal  or  diffuse  and  ascending, 
meningitis,  and  hemorrhage,  the  third  step  remains  to  be  taken  in  deciding 
between  these  three. 

Inflammations  of  the  meninges  and  cord  are  usually  associated,  and  the 
term  meningo-myelitis,  though  intended  to  be  limited  to  lepto-meningitis, 
is  for  children  the  most  appropriate  designation  for  all  forms.  The  disease 
may  predominate  in  either  the  cord  or  the  meninges,  but  is  hardly  ever 
limited  exclusively  to  one  or  the  other  through  its  entire  course.  The 
predominance  of  pain,  muscular  spasm,  and  rigidity  in  the  back  and  limbs 
points  to  meningitis ;  the  predominance  of  motor  paralysis,  and  still  more 
the  occurrence  of  sensory  paralysis,  indicate  myelitis.  (See  Compression 
Meningo-Myelitis.j 

The  diagnosis  of  hemorrhage  depends,  as  has  been  shown,  mainly  on  the 
suddenness  with  which  the  symptoms  occur.  Hemorrhage  into  the  meninges 
is  attended  with  much  pain  and  little  paralysis  at  the  beginning,  but  this  is 
liable  to  increase  from  compression  of  the  cord  by  the  retracting  blood-clot. 
With  hemorrhage  into  the  cord  the  paraplegia  is  sudden  and  complete  from 


'  When  pain   is  severe,  it  is  to  be  inferred  that  a  localized  meningitis  complicates 
the  systematic  lesion,  or  that  the  medullary  lesion  has  extended  to  the  posterior  root 


zone. 
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the  beginning.     Sudden  exacerbations  of  symptoms  in  the  course  of  a 
myelitis  often  indicate  an  intramedullary  hemorrhage. 

PATHOLOGICAL  ANATOMY. 

The  pathological  anatomy  of  meningitis,  myelitis,  and  intraspinal  hem- 
orrhage is,  like  the  elements  of  diagnosis,  the  same  in  the  child  as  in  the 
adult.     Only  a  brief  description  need,  therefore,  be  given. 

Tubercular  disease,  relatively  rare  in  the  adult,  is  much  more  frequent 
in  children.  Tubercular  meningitis  has  already  been  described.  Tubercle 
of  the  cord  exists  as  a  solitary  tumor,  giving  rise  to  the  symptoms  of  tumor 
of  the  cord,  which  are  so  difficult  to  distinguish  from  chronic  myelitis,  and 
which,  indeed,  are  immediately  due  to  a  myelitis  excited  by  the  tubercle. 

Compression  myelitis,  the  other  most  frequent — almost  characteristic — 
form  of  transverse  cord-disease  in  childhood,  has  also  been  described. 

In  chronic  myelitis — which  in  children  appears  hardly  ever  to  occur 
except  as  a  result  of  compression,  or,- in  a  subacute  form,  as  a  sequel  to  acute 
myelitis — the  lesions  closely  resemble  those  of  compression,  being  especially 
interstitial,  and  consisting  in  an  overgrowth  of  connective  tissue,  at  first 
containing  cells,  but  finally  losing  these  and  becoming  a  more  or  less 
dense  reticulum  which  replaces  nerve-elements.  The  lesion  extends  from 
the  periphery  to  the  centre,  the  meninges  always  being  simultaneously 
affected,  but  it  is  characteristic  that  the  induration  affects  the  whole  thick- 
ness of  the  cord.  In  chronic  myelitis  the  lesion  is  more  partial ;  it  may 
also  be  more  diffused. 

In  acute  transverse  myelitis  the  nerve-elements  are  primarily  affected, 
the  cord  is  softened  instead  of  being  indurated,  and  may  even  become 
diffluent  like  cream,  although  this  last  change  is  said  to  take  place  only 
after  death. 

The  initial  step  of  the  lesion  is  a  swelling  of  the  nerve-elements,  both 
of  the  ganglia-cells  and  of  the  cylinder-axes  of  the  tubes.1  The  processes 
of  the  cells  break  off,  the  nucleus  becomes  indistinct,  the  protoplasma 
granular, 'finally  the  swollen  and  shapeless  body  begins  to  shrink,  atrophies, 
and  at  last  disappears.  Correlatively,  the  myeline  in  the  tubes  segments, 
then  wastes  ;  tubes  sometimes  persist  for  a  long  time  whose  cylinder-axis  is 
surrounded  by  a  narrow  rim  of  myeline.  These  are  the  tubes  which  are 
most  liable  to  regenerate,  and  that  without  having  traversed  all  phases  of 
degeneration.  In  the  focus  of  softening,  besides  the  swollen  or  wasted 
tubes  and  nerve-cells,  appear  isolated  cylinder-axes,  swollen  aud  fragmented, 
myeline  drops,  the  spider-cells  of  Deiters— i.e.,  neuroglia-cells  whose 
processes  have  become  distinct  through  inflammatory  swelling,— and  the 
granular  corpuscles,  which  represent  the  ultimate  modification  of  the  neu- 
roglia-cells. The  tissue  is  also  infiltrated  with- leucocytes,  blood-corpuscles, 
and  small  angular  and  fusiform  cells,  so  that  in  patches  all  traces  of  nerve- 


1  This  is  beautifully  shown  in  some  of  Bramwell's  illustrations  from  nature,  loc.  cit. 
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elements  have  disappeared,  and  under  a  low  power  of  the  microscope  the 
patch  has  agranular  appearance.  The  blood-vessels  are  dilated  and  stuffed 
with  blood-corpuscles,  and  many  of  them  greatly  thickened  by  cellular  in- 
filtration of  the  perivascular  sheath.  The  lumen  is  sometimes  encroached 
upon,  and  the  vessel  obliterated,  a  change  which  facilitates  necrosis.  In 
syphilitic  myelitis  the  characteristic  thickening  of  the  intima  of  the  blood- 
vessels may  be  expected. 

The  secondary  ascending  and  descending  degenerations  of  the  cord  are 
the  same  for  ordinary  softening  as  for  compression  myelitis.  But,  as  the 
acute  form  of  the  disease  in  children  is  more  frequent  than  the  chronic, 
time  is  often  lacking  for  the  production  of  these  secondary  lesions. 

Meningitis  is  rarely  focal  or  limited  to  a  single  segment  of  the  cord, 
except  in  the  pachymeningitis  of  vertebral  caries.  Even  when  it  has  been 
caused  by  a  blow  falling  in  one  place,  the  inflammation,  though  most  in- 
tense at  the  seat  of  direct  injury,  usually  extends  over  the  greater  part  of 
the  spinal  canal.  It  is  supposed  that  the  cerebro-spinal  fluid  becomes  a 
vehicle  for  readily  transmitting  irritamenta  from  any  given  focus  of  inflam- 
mation. In  acute  cases  there  is  intense  hyperemia  of  the  meninges  and 
the  external  and  internal  surface  of  the  dura,  usually  associated  with  similar 
hypersemia  of  the  pia,  turbid  flocculent  serum  in  the  cavity  of  the  arach- 
noid, opacities  and  thickening  of-  the  arachnoid  from  cellular  infiltration, 
and  adhesions  of  the  pia,  on  the  one  side  to  the  arachnoid,  on  the  other  to 
the  nerve-tissue.  The  arachnoid  cavity  sometimes  contains  pus,  and  there 
is  sometimes  also  a  purulent  infiltration  of  the  meshes  of  the  pia.1 

Chronic  meningitis  is  indicated  by  the  diffused  or  localized  thickening, 
opacity,  and  adhesions  of  the  membranes.  The  pachymeningitis  secondary 
to  caries  is  characterized  by  an  abundant  development  of  inflammatory 
granulation-tissue,  ultimately  pseudo-membranes. 

Meningeal  hemorrhage  is  unequivocally  demonstrated  by  the  presence 
of  effused  blood  in  the  spinal  canal  or  the  cavity  of  the  arachnoid.  If  some 
time  has  elapsed  since  the  occurrence  of  the  accident,  the  fluid  portion  of 
the  blood  will  have  been  absorbed ;  only  the  blood-clot  or  masses  of  hsema- 
tin  crystals  or  fibrinous  exudation  will  remain.  If  the  fibrin  become  or- 
ganized into  a  pseudo-membrane,  it  will  be  difficult  from  inspection  of  the 
lesion  alone  to  distinguish  between  a  pachymeningitis  and  a  hemorrhage. 
But  taken  together  with  the  clinical  history  the  lesions  may  establish  the 
correct  diagnosis. 

Hemorrhage  into  the  cord  is  more  difficult  to  distinguish  from  myelitis. 
When  a  softened  portion  of  the  cord  is  red,  capillary  hemorrhages  at  least 
have  occurred,  and  are  indicated  by  the  presence  in  the  softened  focus  of 
haematin  and  blood-corpuscles.  This  is  the  red  softening,  or  "  hemorrhagic 
myelitis." 


1  In  epidemic  eerebro-spinal  fever  the  pia-infiltration  is  gelatinous,  excessively  abun- 
dant, and  produced  with  great  rapidity. 
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PROGNOSIS   AND  NATURE   OP  THE   DISEASE. 

The  prognosis  of  compression  meningo-myelitis  has  been  already  dis- 
cussed. This  is  the  form  which  is  at  once  by  far  the  most  frequent  in 
childhood  and  also  the  most  favorable.  In  the  idiopathic  and  traumatic 
varieties  of  disease  the  danger  is  usually  proportioned  to  the  violence  of 
the  initial  symptoms.  But  an  apparently  mild  case  may  be  really  insid- 
ious, and  then  far  more  dangerous.  This  is  true  for  tubercular  meningitis, 
and,  if  untreated,  for  syphilitic  myelitis. 

Analysis  of  the  anatomical  lesions  of  common  myelitis  shows  that 
this  is  essentially  an  acute  necrosis  of  nerve-tissue.  It  can  be  experi- 
mentally imitated  by  ligating  the  abdominal  aorta  and  so  cutting  off  the 
blood-supply  from  the  cord  for  a  certain  number  of  hours.1  It  is  evident, 
therefore,  that  whatever  interferes  with  the  nutrition  of  the  nerve-tissue 
of  the  cord  is  capable  of  producing  myelitis.  Pressure  seems  to  act  not 
by  directly  cutting  off  the  blood-supply,  but  by  exciting  the  growth  of  the 
interstitial  tissue,  in  which,  through  pressure,  the  nerve-elements  become 
stifled.  Falls  and  other  traumatisms,  which  cause  great  commotion  of 
the  spine  aud  violent  vibrations  of  the  nerve-tissue,  seem  able  suddenly 
and  profoundly  to  impair  the  capacity  of  its  nerve-elements  to  appropriate 
nutrition.  Infectious  diseases  act  in  an  obvious  manner  directly  to  poison 
nerve-elements.  Cold,  exposure,  and  fatigue  seem  primarily  to  affect  the 
meninges ;  and  the  nutrition  of  the  cord  is  impaired  when  its  blood-supply 
is  perturbed  through  paralytic  dilatation  of  the  nutritive  blood-vessels  of 
the  pia  mater. 

It  is  possible  that  in  children  the  cord  may  be  directly  exhausted  by 
excessive  fatigue,  as  in  adults  by  sexual  excesses.  The  lumbar  portion  of 
the  cord  is  the  latest  part  of  the  cerebro-spinal  axis  to  develop,  aud  during 
immaturity  its  functions  should  not  be  excessively  exerted. 

In  the  prognosis  of  spinal-cord  diseases  is  involved  not  ouly  the  ques- 
tion of  danger  to  life,  but  also  that  of  recovery  from  paralysis  and  de- 
formity. This  has  been  already  discussed  in  speaking  of  compression 
myelitis  from  caries,  where  the  prognosis  is,  on  the  whole,  good.  It  has 
been  mentioned  in  this  connection  that  the  nerve-tubes  of  the  spinal  column, 
like  those  of  the  spinal  nerves,  are  capable  of  regeneration.  They  are  less 
likely  to  be  so  in  common  transverse  myelitis,  probably  for  the  reason  that 
iu  this  the  nerve-elements  themselves,  and  not  the  neuroglia,  are  primarily, 
and  thus  more  extensively,  affected.  Where  all  hope  of  regenerating  nerve- 
tubes  themselves  is  lost,  it  may  still  be  possible  to  stimulate  the  functions  of 
the  motor  path  which  lie  in  adjacent  tracts  and  are  relatively  uninjured. 
But  there  are  as  yet  no  statistics  which  may  inform  us  in  regard  to  this 
possibility. 

1  These  experiments  have  recently  been  repeated  by  Herter.  See  Philadelphia  Med- 
ical News,  March,  1889,  A  Study  of  Experimental  Myelitis. 
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TREATMENT. 

The  treatment  of  meningo-myelitis  varies  with  the  cause.  In  that  due 
to  vertebral  caries  treatment  of  the  bone-disease  is  of  primary  importance. 
It  is  curious  to  see  the  stress  laid  by  many  neurologists  upon  cauterization 
of  the  back,  after  the  method  of  Percival  Pott,  while  no  attempt  is  made  to 
immobilize  the  diseased  spinal  column.  It  is  perhaps  equally  curious  to 
notice  the  records  of  cures  effected  by  this  method,  associated  only  with  rest 
in  the  recumbent  position  and  tonics.  It  is  also  remarkable  that  cauteriza- 
tion should  have  an  effect  upon  compression  myelitis  which  its  partisans,  as 
Charcot,  assert  is  not  to  be  expected  for  common  transverse  myelitis.  It  is 
to  be  noted,  however,  that  both  the  medullary  lesion  itself  and  the  bone- 
disease  upon  which  it  depends  are  affections  of  connective  tissue, — here 
neuroglia,  there  osseous.  It  is  to  be  anticipated,  therefore,  that  its  inflam- 
mation would  be  more  easily  controlled  by  counter-irritation,  which  tends 
to  divert  nutritive  currents  to  the  connective  tissue  of  the  skin.  The  focal 
myelitis  which  begins  in  the  parenchymatous  elements  of  the  nerve-tissue, 
and  which  consists  essentially  in  their  necrosis,  will  not  yield  to  similar 
treatment,  because  it  is  an  essentially  different  disease.  If  cauterization  has 
cured  the  paraplegia  of  Pott's  disease  without  the  aid  of  immobilizing  appa- 
ratus, similar  cures  are  on  record  due  to  the  use  of  the  apparatus  without  the 
burning.  In  American  practice  the  immobilizing  brace  would  always  be 
applied  for  the  treatment  of  the  caries,  and  is  expected  not  only  to  facilitate 
the  cure  of  the  bone-disease,  but  also  to  arrest  the  occurrence  of  paraplegia. 

If,  nevertheless,  this  appear  in  a  child  already  wearing  a  brace  or  plaster 
jacket,  the  weight  of  testimony  is  in  favor  of  cauterizing  the  back  at  the 
level  of  the  bone-disease,  with  the  hope  of  affecting  by  counter-irritation 
the  pachymeningitis. 

From  this  point  the  treatment  of  the  paraplegia  is  identical  with  the 
treatment  of  the  Pott's  disease, — exposure  to  air  and  light  in  a  wheel-chair, 
cod-liver  oil,  the  hypophosphites,  and  abundance  of  food,  especially  milk. 
This  is  valuable,  among  other  reasons,  on  account  of  the  large  admixture  of 
carbohydrates  it  contains  in  association  with  the  nitrogenous  constituents. 

In  acute  or  subacute  meningo-myelitis  ice  should  be  applied  to  the  spine 
promptly,  and  nearly  continuously,  unless  the  patient  complain  of  chilli- 
ness or  discomfort  from  the  use  of  it.  The  ice  does  not  contra-indicate 
another  remedy, — namely,  extremely  hot  baths.  Intense  heat  has  been 
found  very  useful  in  tetanus,  and  a  case  of  cure  is  on  record  where  the 
patient  was  plunged  for  several  days  up  to  his  neck  in  a  smoking  manure- 
heap.  Halter1  has  recently  revived  this  recommendation  for  tetanus. 
Whatever  may  be  proved  to  allay  the  functional  irritation  of  the  spinal 
cord  when  due  to  disease  of  the  medulla  may  be  expected  to  have  efficacy 
in  the  irritation  resulting  from  disease  of  the  cord-membranes.     The  tem- 


1  Berliner  Klinische  Wochonsuhrifl,  1888. 
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perature  and  the  duration  of  the  bath  must  be  regulated  by  the  sensations 
of  the  patient,  and  by  their  influence  upon  his  restlessness  and  pain.1 

At  the  same  stage  of  the  disease  at  which  ice  to  the  spine  and  heat  to 
the  periphery  are  required,  it  is  often  desirable  to  apply  leeches  along  the 
spinal  column.  They  will  relieve  pain,  and  are  to  be  repeated  if  this  return 
after  ten  or  twelve  hours. 

•  Ergot  is  given,  in  the  hope  of  directly  contracting  the  dilated  blood- 
vessels. Large  doses  are  required,— two  or  three  drachms  daily  of  the  fluid 
extract,  or  five  or  six  grains  of  the  solid  extract  in  capsules,  although  this 
is  a  less  powerful  method.  The  above  is  the  dosage  for  adults,  and  it  may 
be  graded  for  children  in  proportion  to  their  age,— for  infants  five  drops  of 
the  fluid  extract  every  hour  or  every  two  hours.  The  detestable  taste  of  the 
drug  is  likely  to  nauseate  them  less  than  older  patients,  and  the  dilated  con- 
dition of  the  blood-vessels  of  the  nerve-centres  seems  to  establish  a  tolerance. 
If  necessary,  the  fluid  extract  can  be  given  by  the  rectum,  at  least  part  of 
the  time. 

Tincture  of  belladonna,  on  the  recommendation  of  Brown-Sequard,  has 
also  been  largely  used  for  the  same  purpose  as  ergot,— namely,  to  contract 
the  blood-vessels  of  the  inflamed  tissues.  But  there  is  much  less  proof  of 
its  efficacy  in  this  respect.  An  overdose,  as  shown  in  rabbits  poisoned  by 
belladonna,  produces  excessive  venous  congestion  of  the  spinal  membranes. 
It  is  best  given  in  small  doses  frequently  repeated :  thus,  for  children  five 
drops  of  the  tincture  every  hour. 

To  quiet  the  excessive  pains  of  meningitis,  opium  is  often  required,  and 
seems  to  be  free  from  danger.  Opium  is  the  basis  of  treatment  in  cerebro- 
spinal fever.2  Its  effect  in  slackening  the  oxidations  of  tissue,  and  espe- 
cially of  nervous  tissue,3  may  possibly  tend  to  increase  the  resistance  of  such 
tissue  to  the  disintegrating  influences  of  acute  inflammation.  Thus,  while 
the  palliative  influence  of  opium  is  principally  required  for  meningitis,  it  is 
permitted  from  the  analogies  with  the  epidemic  disease  to  hope  for  some 
curative  influence  of  opium  upon  inflammation  of  the  cord  itself.  For  this 
reason,  opium  is  to  be  preferred  theoretically  to  chloral;  yet  chloral  may 
often  be  used  symptomatically,  to  quiet  restlessness  or  procure  sleep. 

Iodide  of  potassium  has  been  given  in  the  second  and  third  stages  of 

1  Halter  thinks  .that  heat  is  useful  in  tetanus  because  tending  to  destroy  its  pathogenic 
microbe.  In  non-specific  meningitis  the  object  of  the  bath  is  rather  to  determine  blood  to 
the  surface  of  the  body,  and  to  act  upon  the  vast  surface  of  cutaneous  nerves.  Still,  it  is 
to  be  remembered  that  the  real  origin  of  many  cases  of  meningitis  is  entirely  obscure, 
that  the  meninges  are  always  liable  to  be  affected  in  infectious  diseases,  and  many  cases  of 
apparently  spontaneous  meningitis  may  yet  be  shown  to  depend  on  bacterial  infection. 
Finally,  diseases  which  begin  with  a  chill  frequently  do  well  under  treatment  by  heat. 

2  Stille,  Epidemic  Cerebro-Spinal  Meningitis,  1867,  p.  158.  Large  doses  are  advocated 
as  alone  efficacious.  They  are  needed  early  in  the  attack.  As  the  opium  can  only  act 
symptomatically  in  this  disease,  analogy  would  seem  to  justify  its  employment  in  other 
forms  of  meningo-myelitis. 

*  Nothnagel  and  Kossbach,  Handbuch  der  Arzneimittel. 
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meningitis  with  the  intention  of  facilitating  the  reabsorption  of  inflamma- 
tory exudation.  It  has  also,  in  large  doses, — from  sixty  to  one  hundred 
and  fifty  grains  a  day  for  adults, — been  strikingly  beneficial  in  syphilitic 
disease  of  the  cord.  Its  use  is  then  to  be  combined  with  that  of  mercurial 
inunctions.  The  empirical  use  of  the  iodide  in  many  forms  of  cerebro- 
spinal disease  of  undefined  causation  may  perhaps  have  often  been  success- 
ful on  account  of  the  really  syphilitic  nature  of  the  case.1  But  iodide  of 
potassium  has  also  been  used  with  apparent  success  in  cerebro-spinal  fever,2 
and  as  in  the  case  of  opium,  its  influence  must  be  symptomatic.  Such 
success  justifies  its  employment  in  common  meningitis  and  myelitis.  The 
experiments  of  Benedikt  upon  frogs  with  iodide  of  potassium  would  indicate 
that  this  drug  has  a  special  action  upon  the  cervical  region  of  the  spinal 
cord,  with  the  respiratory  (and  cardiac)  centres  contained  in  it.  These,  in  a 
sufficient  dose,  it  first  irritates  and  then  paralyzes.3 

From  such  experiments  no  definite  or  precise  view  could  at  present  be 
framed  of  the  therapeutic  action  of  iodide  of  potassium ;  but  they  at  least 
indicate  an  elective  tendency  of  the  drug  towards  the  spinal  centres. 

If  there  be  reason  to  believe  that  a  spinal  meningitis  is  due  to  rheuma- 
tism, as  shown  by  its  alternation  with  arthritis  in  the  course  of  the  same 
illness,  or  else  in  the  same  patient,  specific  treatment  by  salicylates  must  be 
instituted.  This  form  of  meningitis  is  usually  much  more  favorable  than 
the  others,  and  it  is  important,  therefore,  to  examine  scrupulously  for  its 
indications,  as  the  history  of  the  patient,  high  fever,  strongly  acid  urine, 
profuse  acid  sweats,  freedom  from  cerebral  symptoms.4 

If  meningitis  assume  a  chronic  form,  yet  there  be  reason  to  hope,  from 
its  localization  and  from  the  improvement  in  the  general  health  of  the 
patient,  that  it  is  not  tubercular,  great  reliance  is  to  be  placed  on  counter- 
irritation.  Narrow  strips  of  blistering  plaster  may  be  applied  over  the 
spine,  so  as  to  maintain  a  permanent  vesication ;  or  this  may  be  applied  at 
intervals  of  a  week,  and  during  the  healing  of  the  blistered  surface  hydro- 
therapeutic  treatment  may  be  employed.  The  cold  pack,  prolonged  so  as  to 
induce  sweating,  and  the  alternate  hot  and  cold  douches,  are  of  real  value  in 
dissipating  the  hyperseinia  of  chronic  inflammation. 

1  Behin,  Schmidt's  Jahrb.,  1865,  Bd.  cxxvii.  S.  16,  relates  three  adult  cases,  the  last 
that  of  a,  woman  with  paraplegia  and  sphincter-paralysis  coming  on  after  confinement.  She 
had  been  treated  for  two  months  without  success,  when  the  iodide  was.  first  given,  in  doses 
of  from  one  to  five  grammes  a  day.  Improvement  in  ten  days,  beginning  ability  to  walk 
in  four  weeks,  and  recovery  in  eight  weeks.  The  sphincter-paralysis  in  this  case  excludes 
the  diagnosis  of  neuritis. 

2  Wunderlich,  Arch,  fur  Heilk.,  1864,  Bd.  v.,  and  Schmidt's  Jahrb.,  1865,  Bd.  cxxvi. 
8.  38.  Three  cases  out  of  six  were  treated  by  iodide  in  large  doses,  and  recovered ;  the 
other  three  died. 

3  Ueber  die  Wirkung  des  Iod  und  Iodkalium  auf  das  Nerven-System,  Benedikt, 
Schmidt's  Jahrbucher,  1861,  Bd.  cxv.  S.  284. 

4  Rheumatic  meningitis  of  the  cerebrum  is  more  frequent-  than  that  of  the  cord,  and 
its  clinical  identity  is  better  established ;  but  it  does  not  seem  to  complicate  the  spinal 
rheumatic  meningitis. 
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In  chronic  inflammation  the  iodides  and  mercurials,  especially  the 
bichloride  of  mercury  in  cinchona,1  have  long  been  held  to  possess  a  spe- 
cific influence  in  promoting  the  disintegration  and  reabsorption  of  plastic 
exudations.  The  experiments  of  Hoegges,2  showing  the  rapid  combination 
of  iodine  with  the  albuminous  molecule,  lead  the  author  to  infer  that  by 
this  means  the  lowly-organized  tissue  of  inflammatory  exudation  may 
become  starved  out,  and  hence  reabsorption  be  effected.  In  syphilitic  in- 
fection this  action  may  possibly  be  also  exerted  upon  the  microbe  of  the 
constitutional  disease.3 

Local  massage  is,  with  the  views  of  the  present  day,  a  theoretically  ap- 
propriate remedy  for  inflammatory  exudation  situated  much  less  profoundly 
than  many  for  which  it  is  now  being  tried.  No  cases  of  its  use  in  children 
are,  so  far,  known  to  the  writer ;  but  it  is  most  rationally  indicated,  even  in 
cases  where  there  is  little  or  no  paralysis,  but  where  the  symptoms  of  irri- 
tation and  spastic  contractures  persist. 

The  employment  of  electricity  in  meningo-myelitis  is  one  of  the  most 
disputed  questions  of  therapeutics.  The  passage  of  the  constant  current 
over  the  spine — i.e.,  according  to  the  experiments  of  Legros  and  Onimus, 
through  the  cord — is  alleged  to  facilitate  the  retrogression  of  a  myelitic 
process,  and  to  favor  the  reabsorption  of  meningeal  exudation.4  It  is  ad- 
vised to  pass  the  current  for  a  short  time  only, — say,  five  minutes, — but 
the  direction  of  the  current  is  of  little  consequence.5 

There  is  much  more  agreement  on  the  value  of  electricity  directly 
applied  to  paralyzed  nerves  and  muscles  than  on  that  of  the  application  of 
the  current  to  the  spine.  Galvanism  does  seem  to  have  the  power,  to  a 
certain  extent,  to  retard  and  limit  the  degeneration  and  to  facilitate  the 
regeneration  of  nerves.  The  clinical  history  of  patients  treated  by  galvan- 
ism is  undoubtedly  full  of  illusions,  from  the  tendency  to  spontaneous  re- 
covery in  curable  cases,  and  from  the  probable  influence  on  the  cord  of  the 
treatment  directly  applied  to  it.  Still,  galvanism  to  the  paralyzed  limbs 
should  not  be  omitted  from  the  treatment,  so  soon  as  the  acute  symptoms 
have  completely  subsided.  Great  care  is  required  to  avoid  fatiguing  the 
paralyzed  nerves  or  muscles  by  the  galvanic  stimulus.  The  patient  must 
be  carefully  watched,  and  if  increased  irritation  or  weakness  follow  the 
treatment  it  must  be  interrupted,  or  be  lessened  in  frequency  or  severity  or 
duration.  The  faradic  current  must  not  be  tried  until  after  toleration  for 
the  galvanic  current  has  been  well  established.     It  is  useless  so  long  as  the 

1  One-sixtieth  grain  of  the  salt  three  times  a  day  for  children  under  ten. 

2  Areh.  f.  Exp.  Pharm.,  1878,  Bd.  x. 

3  The  reports  of  Seguin  on  the  beneficial  influence  of  iodide  of  potassium  (one  hundred 
and  fifty  to  one  hundred  and  eighty  grains)  upon  rapidly-advaneing  syphilitic  myelitis  all 
refer  to  adults. 

*  Erb,  Ziemssen's  Handbuch. 

s  The  marked  difference  in  the  action  of  the  poles,  which  are  external  to  the  cord,  does 
not  imply  any  corresponding  difference  in  action  at  the  intrapolar  space  occupied  by  the 
diseased  tissues. 
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reaction  of  degeneration  persists ;  and  it  is  always  useless  over  the  cord,  to 
which  it  does  not  penetrate. 

Strychnine,  introduced  by  the  famous  recommendation  of  Magendie, 
seems  to  be  rarely  well  tolerated  by  children,  even  in  flaccid  paralysis. 

When  this  form  has  lasted  some  weeks  and  seems  to  have  become 
stationary,  it  may  be  desirable  to  procure,  supporting  apparatus,  by  which 
the  child  may  be  enabled  to  move  about  in  a  sitting  position.  A  brace 
should  remove  the  weight  of  the  body  from  the  spine  to  the  rigid  uprights 
supported  on  the  pelvis.  With  this  brace  on,  the  child  should  be  placed  in 
a  wheel-chair,  that  he  may  propel  himself  by  his  arms.  In  many  cases 
the  paralysis  which  persists  after  an  attack  of  meningo-myelitis  is  func- 
tional, and  quite  disproportioned  to  the  organic  residues  of  the  previous 
inflammation.  Such  functional  paralysis  requires  the  stimulus  of  volun- 
tary exertion,  while  at  the  same  time  the  patient  is  protected  from  any 
unnecessary  exertion  in  sustaining  weight.1  It  is  needless  to  add  that  in 
those  cases  which  have  become  chronic  the  most  roborant  regimen  and 
treatment  are  essential. 

From  what  precedes,  it  is  evident  that  no  radical  difference  exists  in 
the  treatment  of  meningitis  and  that  of  myelitis.  The  treatment  for  the 
first  constitutes  the  treatment  for  the  incipient  stage  of  the  second ;  and  the 
treatment  of  myelitis  represents  the  therapeutics  of  the  advanced  stage  of 
meningitis,  in  which,  indeed,  as  a  rule,  some  degree  of  myelitis  also  exists 
and  is  the  proximate  cause  of  the  symptoms.  The  special  indications  for 
the  treatment  of  the  compression  myelitis  of  caries  have  been  mentioned. 
In  addition  to  these,  and  if  such  special  treatment  prove  insufficient,  the 
case  is  to  be  treated  on  general  principles,  as  has  just  been  detailed. 

The  treatment  of  intraspinal  hemorrhage  is  negative  and  expectant. 
Evidently  nothing  can  be  done  to  cure  a  hemorrhage  which  has  taken 
place.  The  indications  for  treatment  are  to  diminish  the  hypersemia  in 
which  the  hemorrhage  has  originated,  or  which  is  collateral  to  a  vascular 
thrombosis  that  has  been  the  indirect  cause.  This  indication  practically 
means,  in  the  majority  of  non-traumatic  cases,  treatment  of  the  entire  ante- 
cedent disease  to  which  the  hemorrhage  is  secondary.  Immediately  after 
the  occurrence  of  symptoms  of  hemorrhage  the  patient  should  be  placed  in 
bed,  in  the  prone  position  (as  far  as  possible),  with  an  ice-bag  attached  the 
whole  length  of  the  spine,  and  absolute  rest  enforced.  Ergot  is  then  given,  as 
iu  acute  myelitis.  The  treatment  of  subsequent  symptoms  is  that  of  the 
meningitis  or  myelitis  consecutive  to  the  hemorrhage,  or  in  the  midst  of 
which  the  latter  may  have  occurred. 


'  In  the  hysterical  paralyses  which  are  so  easily  confounded  with  those  dependent  on 
chronic  meningitis  (see  supra,  Case  XVI.,  from  Seeligmiiller),  this  supporting  method  is 
absolutely  essential.  An  adult  woman  under  the  writer's  care,  confined  to  bed  and  a  re- 
cumbent position  for  three  years,  was  enabled  to  walk  in  a  few  weeks  by  means  of  a  Taylor 
brace  and  Shaffer  chin-piece. 


POLIOMYELITIS  ANTERIOR. 

By  WHAETON  SINKLEB,  M.D. 


Synonymes. — Infantile  paralysis;  Essential  paralysis  of  children; 
Acute  atrophic  paralysis ;  Infantile  spinal  paralysis ;  Atrophic  paralysis ; 
Regressive  paralysis ;  Tephromyelitis. 

Under  these  various  titles  has  the  disease  of  which  we  are  about  to  treat 
been  described.  It  has  been  very  commonly  called  infantile  paralysis, 
and,  as  a  rule,  this  term  is  understood  to  mean  the  form  of  paralysis 
under  consideration.  The  name  is  undesirable,  however,  because  it  does 
not  designate  what  the  character  of  the  disease  is,  for  we  may  have  various 
forms  and  varieties  of  paralysis  in  children,  all  of  which  would  properly 
come  under  the  generic  term  "  infantile  paralysis."  Neither  does  the 
name  "  infantile  spinal  paralysis,"  proposed  by  Dr.  Mary  P.  Jacobi,  describe 
it  more  fully,  as  spinal  paralysis  in  children  may  arise  from  pressure  mye- 
litis in  Pott's  disease,  from  tumors,  from  spinal  meningitis,  or  from  other 
causes.  Acute  anterior  poliomyelitis  describes  the  pathology  of  the  disease, 
and  therefore  the  name  seems  preferable. 

Definition. — Poliomyelitis  anterior  is  an  affection  in  which  loss  of  power 
iu  the  voluntary  muscles  occurs  suddenly  or  in  the  course  of  a  £ew  hours  or 
days.  It  is  unaccompanied  by  sensory  changes.  After  a  few  days  the 
paralysis  leaves  some  of  the  parts  originally  involved,  but  the  others  un- 
dergo wasting  and  remain  powerless.  The  paralyzed  muscles  become  atro- 
phied and  relaxed,  and  the  shortening  of  their  opponents  causes  permanent 
deformities  in  the  affected  limbs.  The  disease  is  not  peculiar  to  children, 
although  a  large  proportion  of  the  cases  occur  under  five  years  of  age,  and 
in  the  infantile  form  there  are  certain  distinct  features  which  separate  it 
somewhat  from  the  adult  type. 

History. — The  first  writer  who  described  this  disease  was  Jacob  von 
Heine,  who  wrote  a  monograph  upon  the  subject  in  1840,  detailing  the 
atrophies  and  deformities  which  are  characteristic  of  the  affection.  Eilliet 
and  Barthez  also  treat  of  it  in  their  work  on  Diseases  of  Children,  pub- 
lished in  1853.  Duchenne,  in  his  treatise  on  electricity,  discusses  the  disease 
at  length,  and  asserts  his  belief  that  its  origin  is  spinal,  although  no 
post-mortem  examination  had  at  the  time  been  made  to  confirm  his  view. 
This  author  applied  the  name  "  acute  fatty  atrophic  paralysis,"  indicating 
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thereby  the  muscular  changes  which  take  place.  It  was  not  until  1863 
that  distinct  alterations  in  the  spinal  cord  were  observed  first  by  Cornil, 
and  in  1865  Pr6vost  and  Vulpian  located  the  essential  anatomical  lesion  in 
the  anterior  horns  of  gray  matter  in  the  cord.  Lockhart  Clarke  confirmed 
these  observations  in  1868.  Charcot  and  Joffroy  in  1870  reported  a  case 
in  which  with  great  care  and  thoroughness  they  pointed  out  the  degenera- 
tion in  the  anterior  gray  horns.  Since  then  numerous  autopsies  have  been 
reported  in  other  observations  in  Germany,  France,  England,  and  this 
country,  and  in  all  of  them  there  has  been  striking  uniformity  in  the  lesions 
found. 

Varieties. — There  are  two  forms  of  the  disease, — the  acute  and  the 
subacute  or  chronic.  The  former  is  by  far  the  most  frequently  met  with  in 
children. 

Etiology. — As  before  remarked,  the  disease  may  occur  at  any  period  of 
life,  but  is  much  oftener  found  during  the  first  three  years  than  at  any  other 
time.  According  to  Gowers,1  of  all  the  cases  under  ten  years  three-fifths 
occur  in  the  first  two  years  of  life  and  four-fifths  in  the  first  three  years. 
It  is  infrequent  during  the  first  year,  but  it  may  occur  at  that  time,  and  it 
occasionally  comes  on  soon  after  birth. 

There  is  little  doubt  that  a  considerable  number  of  cases  are  congenital.2 
These  cases  seldom  come  under  the  observation  of  the  physician,  for  they 
are  usually  taken  to  an  orthopaedic  surgeon  for  treatment  of  the  club-foot 
which  is  the  prominent  feature.  Dr.  T.  G.  Morton3  believes  that  most  cases* 
of  congenital  club-foot  are  the  result  of  an  intra-uterine  paralysis,  for  in  all 
when  examined  there  is  palsy  of  some  of  the  muscles  in  the  limbs  affected. 

The  following  case  is  a  good  illustration  of  congenital  club-foot  from 
an  intra-uterine  spinal  paralysis  : 

Edward  P.  H.,  aged  three  and  three-fourths  years.  Seen  March  17,  1890.  When  his 
mother  was  four  or  five  months  advanced  in  pregnancy,  she  saw  a  man  "  who  walked  with 
his  feet  extended  in  the  air,"  and  she  was  much  affected  thereby.  The  child  was  born 
with  club-foot.  On  examination  he  was  found  to  have  pure  valgus  of  the  right  foot.  The 
plantar  arch  is  absent,  giving  rise  to  flat-foot. 

The  right  calf  is  seven  and  »  half  inches,  the  left  eight  inches ;  the  right  thigh  is 
nine  and  a  half  inches ;  the  left  nine  inches.  The  right  leg  is  three-eighths  of  an  inch 
shorter  than  the  left  leg,  and  the  right  foot  three-eighths  of  an  inch  shorter  than  its  fellow. 
Electrical  examination  shows  that  the  muscles  all  respond  to  the  faradic  current  except  the 
posterior  tibial. 

One  of  Duchenne's  cases  was  attacked  as  early  as  twelve  days  after  birth. 

Bramwell4  records  a  case  in  which  an  attack  of  acute  anterior  polio- 
myelitis appears  to  have  developed  when  the  child  was  three  weeks  old. 
The  patient,  however,  was  not  seen  until  she  was  twenty-eight  years  of  age, 

1  Diseases  of  the  Nervous  System,  p.  254. 

2  Gowers  (op.  cit.,  p.  254)  does  not  believe  this,  and  says  that  there  is  no  valid  evidence 
of  the  intra-uterine  development  of  the  paralysis. 

3  Philadelphia  Medical  News,  July  12,  1890. 

*  Studies  in  Clinical  Medicine,  vol.  i.  No.  1,  p.  11. 
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and  the  evidence  of  the  age  at  which  the  attack  began  depended  on  her 
having  remembered  that  she  heard  an  aunt  say  that  the  paralysis  occurred 
at  the  age  of  three  weeks. 

Of  three  hundred  and  fifty  cases  which  I  have  classified  from  my  own 
note-books  and  those  of  the  Philadelphia  Infirmary  for  Nervous  Diseases, 
the  age  of  the  patient  at  the  onset  of  the  attack  is  noted  in  three  hundred 
and  thirty-five  cases.  Of  these,  fifty-six  cases  occurred  under  one  year :  one 
patient  was  but  six  weeks  of  age  when  attacked,  two  were  three  months  old, 
four  were  four  months,  two  were  five  months,  eleven  were  six  months,  and 
thirty-two  were  between  six  months  and  one  year.  Between  one  and  two 
years  of  age  one  hundred  and  thirty-four  of  the  patients  were  attacked, 
between  two  and  three  years  there  were  seventy-seven  cases,  between  three 
and  four  years  thirty-eight  cases,  between  four  and  five  years  twelve  cases, 
and  between  five  and  eleven  years  but  .eighteen  eases.  Two  hundred  and 
forty-seven  of  the  three  hundred  and  thirty-five  cases  occurred  under  three 
years,  and  the  average  age  of  the  attack  in  two  hundred  and  forty-four  cases 
was  two  years,  one  month,  and  two. and  one-fifth  days. 

Table  showing  the  Age  at  the  Time  of  the  Attack  in  Two  Hundred  and  Forty-Four  Cases. 


Months. 

Years. 
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0 
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0 

0 
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4 

0 

0 

0 

0 

0 

0 

0 
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1 

0 

0 

1 

0 

0 

0 

1 

0 

11 

4 

4 

1 

1 

0 

0 

0 

0 

0 

0 

0 

Totals. 

44 

92 

55 

29 

9 

2 

3 

6 

0 

3 

1 

Average,  2  years,  1  month,  2.21  days. 

It  is  stated  by  some  writers  that  boys  are  more  frequently  attacked  than 
girls,  but  from  my  own  cases  it  does  not  appear  that  the  difference  is  con- 
spicuous. Of  three  hundred  and  forty-five  of  the  cases  to  which  I  refer 
above,  one  hundred  and  eighty-four  were  boys,  and  one  hundred  and  sixty- 
one  were  girls.  In  adults,  however,  the  disease  is  probably  more  frequent 
in  males  than  in  females. 

The  hereditary  influence  is  not  great :  occasionally  two  cases  are  met 
with  in  the  same  family,  but  this  is  rare.  In  the  cases  which  I  have  ex- 
amined there  were  three  instances  iu  which  a  brother  and  a  sister  suffered 
from  the  disease,  and  in  one  case  a  cousin  also  had  anterior  poliomyelitis. 

In  one  of  the  instances  in  which  a  brother  and  a  sister  were  both 
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attacked,  we  are  reminded  of  the  epidemic  reported  by  Cordier,  of  which 
I  shall  give  an  account  later.     The  cases  were  as  follows  : 

Ralph  S.,  aged  three  and  a  half  years,  and  his  sister,  two  years  older,  were  healthy 
until  July,  1886.  The  girl  was  taken  sick  on  July  2,  with  fever  and  pain  all  over.  The 
temperature  was  102°  F.  After  three  or  four  days  she  got  up,  hut  was  lame  and  walked 
stiffly  and  with  a  limp  for  a  few  days,  after  which  she  recovered  fully.  The  boy  was  taken 
down  two  or  three  days  later,  with  fever  and  general  soreness.  He  cried  with  the  pain  in 
his  limbs.  He  lay  on  a  lounge  for  three  or  four  days,  and  when  he  got  up  he  .could  not 
walk  or  stand.  Both  legs  were  equally  affected  at  first,  but  in  a  few  days  the  right  leg 
began  to  improve  and  soon  recovered  entirely.  When  I  examined  him,  ten  months  after 
the  attack,  he  was  able  to  walk  well  with  the  aid  of  an  apparatus  on  the  left  leg.  He  could 
make  every  movement  with  his  leg,  but  it  was  weak  and  greatly  atrophied.  The  right 
thigh  measured  ten  and  a  half  inches,  while  the  left  was  but  eight  and  ahalf  inches.  The 
muscles  of  both  legs  responded  to  the  slowly-interrupted  faradic  current,  but  in  the  left  it 
required  a  stronger  current. 

In  many  of  the  cases  there  was  a  history  of  nervous  disease  in  the 
family ;  in  two  instances  a  sister  had  chorea.  Duchenne  reports  an  instance 
of  twin  brothers  who  were  simultaneously  attacked  with  .poliomyelitis  ante- 
rior after  au  attack  of  measles,  and  Seeligmuller  reported  three  brothers  in 
the  same  family  who  were  affected  with  infantile  paralysis. 

The  season  of  the  year  is  a  most  conspicuous  factor  in  the  causation  of 
this  disease  in  children, — a  fact  to  which  I  called  attention  some  years  ago.1 

Of  the  three  hundred  and  fifty  cases  above  quoted,  in  two  hundred  and 
seventy  the  season  in  which  the  attack  took  place  was  recorded :  of  these 
there  were  two  hundred  and  thirteen,  or  78.8  per  cent.,  attacked  in  the  hot 
months  of  the  year, — that  is,  from  May  to  September,  inclusive : 

Spring,       27  cases, — viz.,  March 9  cases. 

April 4     " 

May      10     " 

Month  not  stated  .   .  4     " 

Summer,  174      "  "     June 27     " 

July 52     " 

August 65     '* 

Month  not  stated  .    .  30     " 

Autumn,   59      "  "     September 29     " 

October 25     " 

November 4     " 

Month  not  stated  .    .  1  case. 

Winter,      10      "  «     December 3  cases. 

January 4     " 

February 3     " 

Total 270  cases. 

The  accompanying  diagram  exhibits  the  relation  between  the  tempera- 
ture and  the  onset  of  the  attack  of  poliomyelitis  in  children.  I  have  been 
enabled,  through  the  courtesy  of  the  Chief  Signal  Officer  at  Washington,  to 
give  a  table  of  the  mean  maximum  temperature,  the  relative  humidity,  and 

1  American  Journal  of  the  Medical  Sciences,  April,  1875. 
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the  actual  barometric  pressures  at  Philadelphia  covering  the  period  of  time 
since  accurate  records  have  been  kept  at  the  Signal  Office.     There  will  also 
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1.  Mean  maximum  temperature  for  sixteen  years,  1874  to  1890 ;  2,  diagram  showing 
month  of  onset  of  two  hundred  and  thirty-five  cases  of  poliomyelitis,  1872  to  1890 ;  3, 
actual  average  barometric  pressure  for  seventeen  years,  1873  to  1890;  4,  average  relative 
humidity  for  nineteen  years,  1871  to  1890 ;  5,  mean  daily  range  of  thermometer  for  ten 
years,  1876  to  1885,  inclusive. 

be  found  a  curve  giving  the  mean  thermometer — that  is,  the  average  daily 
range  of  temperature — for  ten  years.  This  has  been  taken  from  a  diagram 
in  a  paper  by  Dr.  Morris  J.  Lewis  on  "  The  Seasonal  Relations  of  Chorea 
and  Rheumatism."1     My  friend  Dr.  H.  W.  Cattell  has  kindly  assisted 


1  Phila.  Med.  News,  Nov.  13,  188G. 
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in  preparing  these  tables,  as  well  as  the  other  statistical  work  in  this 


me 


paper. 

On  examining  the  diagram,  it  will  be  seen  at  a  glance  that  the  cases  of 
infantile  palsy  increase  in  number  as  the  temperature  rises.  The  highest 
point  reached  by  the  thermometer  was  in  July,  in  which  month  the  maxi- 
mum temperature  was  84.6°  F.  The  maximum  number  of  cases  occurs  in 
August,  when  the  temperature  was  but  little  lower  than  in  July.  The 
greater  number  of  cases  in  August  may  be  explained  in  two  ways, — first, 
because  the  intense  heat  of  July  has  prostrated  the  children  to  such  an 
extent  that  they  more  readily  succumb  to  the  spells  of  heat  which  follow  ; 
and,  secondly,  in  August  the  relative  humidity  is  greater  than  in  July,  the 
figures  being  72.1  and  68.6  respectively.  By  the  mean  relative  humidity 
is  meant  the  mean  percentage,  and  not  the  mean  actual  amount,  of  moisture 
which  can  be  held  in  solution  at  the  mean  temperature  of  each  month, — 
the  amount  representing  complete  saturation  being  indicated  by  100.  The 
degree  of  humidity  does  not  show  any  influence  on  the  number  of  cases  of 
infantile  paralysis  unless  associated  with  heat.  For  example,  the  relative 
humidity  is  highest  in  the  month  of  January,  when  the  number  of  cases  is 
at  a  minimum.  Nor  does  the  range  of  temperature  appear  to  have  any 
bearing  on  the  disease.  The  greatest  daily  range  was  in  May,  in  which 
month  the  number  of  cases  was  comparatively  small. 

Gowers  states  that  of  his  cases  two-thirds  were  attacked  between  June 
and  September.  The  same  fact  has  been  noted  in  poliomyelitis  in  adults. 
Barlow 1  has  also  made  the  observation  that  a  large  proportion  of  cases  of 
this  disease  occur  in  the  summer. 

The  influence  of  heat  is  strikingly  shown  in  a  case  reported  by  Dyce 
Duckworth  : 2 

A  child  two  and  a  half  years  of  age,  after  exposure  to  great  heat  on  a  steamboat-land- 
ing,  hecame  paralyzed  in  all  four  limhs,  but  the  paralysis  was  subsequently  confined  to  the 
lower  extremities.  With  the  onset  of  the  paralysis  the  patient  became  delirious  and  suf- 
fered from  anaesthesia  and  temporary  paralysis  of  the  sphincters.  The  paralyzed  muscles 
wasted  rapidly  and  lost  faradio  contractility.  Treatment  was  begun  by  faradization  one 
month  from  the  beginning  of  the  attack,  and  recovery  was  complete  three  months  later. 

One  of  my  cases  was  attacked  after  long  exposure  to  the  sun  : 

Maggie  O'D.  was  well  until  nine  years  of  age.  In  August,  1873,  she  was  one  day 
exposed  very  much  to  the  sun.  That  night  she  was  taken  sick.  She  had  no  delirium,  and 
but  slight  headache.  On  the  fifth  clay  it  was  found  that  there  was  general  loss  of  power. 
There  was  no  loss  of  sensation,  and  no  trouble  with  the  bladder  or  bowels.  In  four  weeks 
she  began  to  move  the  arms,  and  in  six  weeks  she  began  to  use  the  left  leg.  When  seen  at 
the  age  of  eleven,  the  right  leg  was  atrophied,  the  thigh  being  two  inches  smaller  than  the 
left,  and  the  calf  one  and  three-eighths  inches  smaller  than  its  fellow.  The  knee  was 
contracted,  and  there  was  slight  pes  equinus. 

Exposure  to  cold  and  chilling  of  the  body  undoubtedly  have  a  marked 

1  Eegressive  Paralysis,  William  H.  Barlow,  M.D.,  Manchester,  1878. 
*  Lancet,  1877. 
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influence  upon  the  production  of  these  cases.  In  several  of  my  patients  it 
was  stated  that  the  child  had  been  sitting  on  a  stone  step  prior  to  the  attack, 
or  that  it  had  become  chilled  after  overheating.  Gowers  has  met  with  two 
cases  in  which  the  disease  followed  sitting  on  damp  grass. 

An  interesting  example  of  the  influence  of  hot  weather  in  the  causation 
of  this  disease  is  an  epidemic  of  infantile  paralysis  which  is  reported  by 
Cordier.1  This  author  saw  thirteen  cases  of  the  disease  during  the  months 
of  June  and  July,  1885,  in  one  locality  of  a  district  containing  from  four- 
teen hundred  to  fifteen  hundred  inhabitants.  The  age  of  the  patients  was 
from  one  to  thirty  months,  boys  and  girls  being  attacked  in  about  equal 
numbers  and  with  equal  severity.  Almost  all  of  them  were  in  good  health 
previous  to  their  attack  by  this  disease,  to  which  four  succumbed  on  the 
third  day.  Those  who  survived  showed  definite  and  characteristic  lesions 
of  the  affection.  In  almost  every  case  the  health  of  the  child  was  good 
before  the  onset,  which  was  without  premonitory  symptoms. 

The  fever  was  variable  in  intensity,  the  extent  of  it  being  apparently 
governed  by  the  gravity  of  the  disease  or  the  extent  of  the  lesions  in  the 
cord.  Convulsions  occurred  in  about  one-half  of  the  cases ;  profuse  sweat- 
ing was  also  observed,  and  was  present  in  all  except  the  four  fatal  cases. 
The  paralysis  was  present  in  several  cases  after  the  second  or  third  day, 
either  in  the  lower  extremities  alone  or  in  all  four  extremities  at  the  same 
time. 

In  some  cases  the  neck-muscles  were  so  paralyzed  as  not  to  be  able  to 
sustain  the  weight  of  the  head ;  in  other  cases  the  extent  of  the  paralysis 
was  so  great  that  the  children  were  unable  to  nurse  or  to  cry.  In  these 
severe  cases  the  lesions  were  not  limited  to  the  cord,  but  extended  to  the 
bulb,  the  gray  nuclei  of  the  ventricles  being  probably  involved  in  fatal 
cases.  In  the  four  fatal  cases  death  came  at  the  end  of  the  third  day,  the 
patients  being  the  youngest  of  the  series.  In  those  which  recovered, 
paralysis  did  not  disappear  with  equal  rapidity  in  all :  in  some  there  were 
improvement  and  gradual  disappearance  of  the  paralysis,  which  finally  re- 
mained fixed  in  a  single  muscle  or  group  of  muscles,  while  in  other  cases 
atrophy  and  deformities  remained. 

The  author's  opinion  in  regard  to  these  cases  is  that  they  constituted  an 
epidemic  identical  with  epidemics  of  diseases  whose  infectious  character  is 
well  recognized.  In  regard  to  the  infective  agent  in  this  disease,  it  is  be- 
lieved that  it  did  not  enter  the  organism  with  the  food  or  drink,  nor  by 
inoculation,  but  with  the  air  that  was  inspired.  The  propagation  of  the 
disease  was  traced  from  one  patient  to  another  according  to  the  dates  of  in- 
vasion and  the  relations  which  were  sustained  between  the  different  fami- 
lies that  suffered.  The  contagious  character  of  the  disease  was  believed  by 
Cordier  to  have  been  demonstrated  by  the  fact  that  one  child  was  attacked 
thirty-six  hours  after  a  visit  to  another  who  was  already  suffering  from  the 

•  '  Lyon  Medical,  January  and  February,  1888. 
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disease.  In  two  other  cases  a  boy  and  his  sister  were  exposed,  and  the  first 
evidences  of  the  disease  were  apparent  only  eight  or  ten  hours  afterwards. 

While  these  cases  are  very  interesting,  the  facts  are  not  strong  enough 
to  warrant  us  in  accepting  the  author's  theory  as  to  the  infectious  character 
of  the  affection :  moreover,  he  does  not  report  any  post-mortem  appear- 
ances. 

The  symptoms  in  this  epidemic  differ  considerably  in  character  from 
those  of  the  usual  form  of  anterior  poliomyelitis.  The  frequency  of  convul- 
sions and  the  fatality  are  unusual  in  this  disease.  These  facts  do  not  hinder 
us  from  accepting  the  opinion  that  these  were  cases  of  poliomyelitis,  for  it 
is  well  known  that  in  all  epidemics  the  ordinary  types  of  disease  change, 
being  more  severe  and  more  fatal. 

Not  unfrequently  over-exercise  in  a  young  child  has  preceded  an  attack 
of  poliomyelitis.  In  several  cases  which  have  come  under  my  notice  there 
has  been  a  history  of  a  long  walk,  after  which  the  child  seemed  much 
fatigued  and  within  twenty-four  hours  was  attacked  with  this  disease.  The 
following  case  was  attacked  after  over-exertion  : 

Miss  J.  S.,  aged  seventeen,  an  only  child,  has  always  had  good  health  up  to  the  present 
trouble.  During  the  whole  summer  she.  was  at  the  sea-shore,  and  took  a  great  deal  of  ex- 
ercise in  walking,  bathing,  and  dancing.  In  the  latter  part  of  August  she  went  up  to  the 
mountains,  and  soon  after  getting  there,  one  evening  after  a  day  of  unusual  fatigue,  she 
had  some  fever  which  continued  during  the  night.  The  next  morning  she  go,t  up,  but 
found  she  was  scarcely  able  to  walk ;  would  have  fallen  had  she  not  had  assistance,  and 
was  helped  back  into  bed.  Her  legs  felt  a  little  numb.  The  loss  of  power  was  not  com- 
plete at  first,  but  in  two  or  three  days  there  was  paralysis  of  both  lower  extremities.  Then 
the  arms  began  to  get  weak, — first  the  left,  then  the  right ;  and  at  this  time  there  was  con- 
siderable pain  in  the  right  arm.  The  right  arm  was  never  completely  paralyzed.  For  one 
day  the  loss  of  power  in  this  arm  was  considerable,  but  it  soon  recovered.  When  I  saw 
her,  September  20,  a  little  over  three  weeks  after  the  onset  of  the  attack,  there  was  complete 
loss  of  power  in  both  legs  from  the  hips  down.  Sensation  was  unaffected;  knee-jerk  was 
absent  in  both  legs  ;  there  was  no  plantar  reflex  and  no  abdominal  reflex,  but  the  epigastric 
reflex  was  present.  The  right  arm  was  unaffected,  as  was  the  left  arm  except  the  shoulder- 
muscles,  which  were  paralyzed  and  she  was  unable  to  lift  the  arm.  Already  considerable 
atrophy  had  taken  place,  and  the  muscles  did  not  respond  to  a  strong  faradic  current  and 
responded  but  feebly  to  the  galvanic  current. 

In  a  great  many  cases  which  are  brought  to  a  physician,  the  friends  are 
inclined  to  trace  the  trouble  to  a  fall ;  but  in  most  instances  the  interval 
between  the  fall  aud  the  onset  of  the  attack  is  so  great  that  there  can  be  no 
relation  between  the  injury  and  the  disease.  Occasionally  the  attack  does 
follow  a  fall  so  closely  that  there  are  grounds  for  believing  that  the  injury- 
was  its  cause.  In  two  of  my  cases  the  paralysis  came  on  the  day  after 
a  fall,  and  in  three  cases  two  days  later.  In  one  case  the  child  had  a  fall 
in  which  the  clavicle  was  broken,  and  the  attack  of  poliomyelitis  came 
on  three  weeks  afterwards ;  in  another  case  the  child  fell  out  of  bed,  and 
within  a  few  days  afterwards  the  paralytic  symptoms  were  observed. 

From  the  fact  that  the  disease  occurs  most  frequently  during  the  teeth- 
ing-period, it  seems  likely  that  there  is  some  influence  produced  by  denti- 
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tion.  While  we  do  not  believe  that  myelitis  can  be  caused  by  dentition, 
still  while  teething  the  nervous  system  is  particularly  susceptible  to  impres- 
sions of  all  kinds,  and  it  is  well  known  how  frequently  reflex  convulsions 
and  other  disturbances  occur  at  this  time.  The  period  of  second  dentition 
is  not  specially  liable  to  the  onset  of  this  affection. 

Long-continued  ill  health  seems  to  have  little  influence  on  the  production 
of  the  disease.  Most  of  the  children  are  in  excellent  health  at  the  time 
of  its  onset,  but  a  number  may  have  been  suffering  from  summer  complaint. 
Occasionally  it  follows  convalescence  from  some  acute  disease, — for  instance, 
one  of  the  exanthems. 

Of  the  three  hundred  and  fifty  cases  above  referred  to,  in  twenty-eight 
the  attack  occurred  during  convalescence  from  some  acute  disease. 

Among  the  diseases  noted  are  measles,  seven  cases ;  rheumatism,  one 
case;  scarlet  fever,  four  cases;  whooping-cough,  two;  cholera  infantum, 
twelve;  and  pneumonia,  one  case. 

Climate  exerts  little  or  no  influence  on  the  production  of  the  disease,  • 
and  as  many  cases  occur  in  the  country  as  in  the  city  in  proportion  to  the 
population.     The  colored  race  is  not  as  exempt  from  this  disease  as  it  is 
from  chorea. 

Symptoms  of  the  Acute  Form. — As  a  rule,  the  patient,  who  has  been 
in  good  health,  is  seized  with  fever  and  vomiting  and  sometimes  diarrhoea. 
He  is  restless  and  fretful,  and  cries  when  moved  or  handled  as  if  there  were 
backache  and  hyperesthesia  of  the  surface.  After  a  few  hours,  quite  often 
on  the  morning  following  the  beginning  of  the  attack,  the  child  is  found 
to  be  paralyzed  in  one  or  more  limbs.  The  fever  and  general  disturbance 
last  for  three  or  four  days.  A  few  days  after  the  subsidence  of  the  fever 
and  general  soreness,  one  or  more  of  the  paralyzed  limbs  begin  to  improve. 
If  both  legs  and  arms  have  been  paralyzed  at  the  onset,  the  arms  are  the 
first  to  recover.  By  the  end  of  the  second  week  one  or  both  arms  can  be 
used  fairly  well.  Then  improvement  begins  in  the  legs.  Some  of  the 
muscles  regain  power,  while  others  remain  stationary.  After  the  fourth 
week  the  progress  is  slow,  and  it  can  generally  be  determined  now  which 
muscles  are  doomed  to  be  permanently  palsied.  There  is  no  loss  of  sensa- 
tion, and  the  bladder  is  unaffected.  Soon  the  paralyzed  limbs  begin  to 
atrophy,  the  muscles  shrink,  and  the  skin  and  subcutaneous  cellular  tissue 
become  adherent.  The  surface  looks  blue  and  mottled,  and  the  temperature 
is  lowered.  No  bed-sores  occur,  however.  If  an  electrical  examination  is 
made,  it  is  found  that  after  a  few  days  there  is  no  response  to  the  faradic 
current,  but  the  muscles  still  contract  to  the  galvanic  current.  The  muscles 
do  not  become  contracted,  as  is  seen  in  cerebral  paralysis,  but  deformities 
of  the  feet  occur  from  shortening  of  the  paralyzed  muscles,  owing  to  the 
position  in  which  the  foot  hangs,  or  from  overaction  of  the  opponent  muscles. 

The  extent  of  the  paralysis  varies,  but  it  is  seldom  that  all  the  muscles 
of  both  legs  remain  completely  powerless.  In  some  cases  only  certain 
groups  of  muscles  in  one  or  both  limbs  remain  paralyzed,  and  the  patient 
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then  soon  begins  to  walk  with  support.     The  following  case  illustrates  the 
features  of  a  typical  case  of  the  acute  form  of  this  disease : 

Joseph  E.  L.,  aged  four  years,  was  seen  by  me  November  18,  1874.  He  is  an  only 
child.  The  father  died  of  kidney-disease,  but  the  mother  is  living  and  healthy.  He  is  a 
robust,  healthy-looking  boy,  with  light  hair,  blue  eyes,  and  sound  teeth.  Was  walking 
when  fifteen  months  old,  and  was  in  good  health,  except  that  he  was  teething.  One  day  in 
July  he  was  seized  with  vomiting  and  fever,  which  lasted  three  or  four  days ;  at  the  eni 
of  that  time  he  was  found  to  be  completely  paralyzed  in  both  legs.  He  had  no  convulsions, 
and  there  was  no  loss  of  power  in  the  bladder  or  rectum.  During  the  time  that  the  fever 
lasted  he  seemed  to  be  unconscious,  but  screamed  when  lifted  or  handled.  In  two  weeks 
the  right  leg  regained  entire  strength,  but  the  left  did  not  improve,  and  for  a  month  he  was 
weak  and  feeble. 

Present  State. — There  is  no  difference  in  the  length  of  the  legs,  but  the  left  foot  is  one- 
quarter  inch  shorter  than  the  right.  The  right  leg  is  strong  and  well  developed,  but  the 
left  is  small,  flabby,  and  cold.  There  is  absolute  loss  of  power  in  all  the  muscles  from  the 
hip  down,  except  in  the  flexors  of  the  leg,  in  which  there  is  slight  movement.  He  can 
walk  without  assistance,  hut  the  leg  is  simply  swung  around,  and  when  he  bears  any  weight 
upon  it  there  is  great  recurvation  of  the  knee.  The  left  thigh  is  eight  and  a  half  inches  in 
circumference,  the  right  ten  inches ;  the  left  calf  is  six  and  three-quarter  inches  in  circum- 
ference, the  right  eight  inches.  The  temperature  of  the  left  sole  is  69°  P.,  of  the  right  73°, 
of  the  left  calf  74°,  of  the  right  84°.  These  temperatures  were  taken  in  a  room  where  the 
thermometer  stood  at  70°  F.  The  muscles  of  the  left  leg  do  not  respond  to  a  strong 
faradic  current,  but  a  fifty-cell  galvanic  current  produces  good  contraction. 

Symptoms  of  the  Subacute  or  Chronic  Form. —  In  this  variety 
the  child  has  little  fever  or  constitutional  disturbance,  and  the  onset  of  the 
paralysis  is  gradual.  The  loss  of  power  shows  itself  as  a  weakness  in  one 
leg,  the  child  limping  for  a  few  days  and  getting  worse  by  degrees.  In  a 
week  or  longer  the  paresis  extends  to  the  other  leg,  and  in  the  course  of  a 
few  days  more  both  legs  are  more  or  less  completely  paralyzed.  After  a 
stationary  period  of  a  few  weeks  regression  takes  place,  as  it  does  in  the 
acute  form,  some  of  the  muscles  recovering  power  completely,  while  others 
remain  palsied. 

Gowers1  considers  the  subacute  form  very  rare  in  children,  and  says 
that  in  it  there  is  no  regression,  but  a  steady  progression,  of  the  paralysis. 
He  is  certainly  mistaken  in  this,  for  cases  are  met  with  in  which  there  is 
a  history  of  gradual  onset  of  the  paralysis  followed  by  return  of  power. 

For  example,  a  boy  whom  I  saw  at  the  Infirmary  for  Nervous  Diseases  was  well  and 
active  until  the  age  of  two  years.  In  July,  1874,  it  was  noticed  that  he  was  lame  in  his 
right  leg,  then  he  became  weak  in  both  legs,  and  later  both  arms  and  the  trunk  became  so 
feeble  that  he  could  not  sit  up.  This  condition  came  about  in  four  weeks.  During  this 
time  he  had  a  little  diarrhoea,  but  no  fever  was  observed.  At  the  end  of  eight  or  nine 
weeks  he  had  completely  lost  power  in  the  legs,  but  not  wholly  in  the  arms.  About  five 
months  later  he  began  to  regain  power  in  the  legs.  When  seen  in  March,  1875,  eight 
months  after  the  attack,  the  left  leg  had  regained  all  the  movements,  but  it  could  not  yet 
support  the  weight  of  the  body.  The  right  leg  was  powerless,  but  the  foot  could  be  feebly 
flexed  and  extended. 

Erb3  reports  a  case  somewhat  of  this  kind  : 


1  Diseases  of  the  Nervous  System,  p.  273.  »  Brain,  1888. 
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.  A  girl  of  six  began  to  have  paralysis  of  the  right  leg ;  it  came  on  gradually  in  July, 
and  in  two  weeks  it  had  extended  to  the  left  foot.  In  August  there  was  complete  motor 
paralysis,  without  any  disturbance  of  sensibility.  After  a  course  of  electrical  treatment, 
power  of  motion  began  in  the  peronei  muscles  in  November,  and  by  January  the  child 
Was  able  to  walk  and  the  electrical  reactions  were  normal. 

Symptoms  in  Detail. — There  are  seldom  any  prodromes.  Sometimes 
a  child  shows  a  disinclination  to  walk  or  to  stand  for  several  days  before  an 
attack,  or  he  may  have  been  merely  "  droopy"  and  inactive  for  a  few  days. 
A  patient  of  Seeligmiiller's  suffered  from  intermittent  muscular  contractions 
for  six  months  before  the  onset  of  the  paralysis. 

The  disease  may  be  divided  into  four  stages : 

1.  The  initial  stage,  in  which  the  paralysis  is  increasing.  This  may 
last  from  a  few  hours,  in  the  acute  form,  to  some  weeks,  in  the  subacute 
variety.  Occasionally  there  is  no  initial  stage,  the  paralysis  coming  on 
abruptly. 

2.  A  stationary  period,  which  may  last  from  one  day  to  a  month  or  even 
longer. 

3.  The  stage  of  regression,  which  is  the  characteristic  feature  of  the 
disease.  During  this  time  the  paralysis  leaves  certain  parts,  but  other  parts 
remain  powerless.     This  stage  lasts  from  one  to  six  months. 

4.  The  chronic  stage,  in  vhich  the  muscles  atrophy  and  undergo  fatty 
degeneration,  contractures  take  place,  and  the  limb  ceases  to  grow,  and  be- 
comes cold  and  mottled  in  appearance.  Slight  and  gradual  improvement 
takes  place  in  this  time  and  may  go  on  for  many  months,  but  usually  at  an 
almost  imperceptible  rate. 

There  are  several  modes  of  invasion.  First,  the  attack  may  be  abso- 
lutely sudden,  coming  on  without  warning  or  previous  sickness.  In  one 
of  my  patients  the  child  was  at  play  and  there  was  a  sudden  loss  of  power 
in  the  legs. 

The  following  cases  show  how  abrupt  the  onset  may  be : 

Lewis  S.,  aged  two  years.  The  youngest  of  six  children,  the  others  being  healthy. 
Well  until  September,  1875,  at  thirteen  months,  with  the  exception  of  an  attack  of  "sum- 
mer complaint"  just  previous.  One  day  while  playing  on  the  floor  his  older  brother  noticed 
him  fall  over,  and  on  examination  found  that  there  was  complete  loss  of  muscular  power 
in  the  left  leg  and  partial  loss  in  the  left  arm.  He  began  to  use  the  arm  in  a  week,  but  it 
was  a  month  before  he  could  sit  alone  or  draw  up  the  leg.  On  the  day  of  the  attack  he 
had  fever  and  cried  when  handled.  There  was  no  retraction  of  the  head,  and  no  bladder- 
trouble.  The  fever  disappeared  in  a  day  or  two,  but  the  soreness  to  the  touch  lasted  for  a 
couple  of  weeks.  When  examined  almost  a  year  later  the  leg  had  improved  but  little. 
The  chief  loss  of  power  was  in  the  flexors  of  the  foot. 

William  McC,  aged  two  and  a  quarter  years.  About  the  middle  of  August,  1877,  on 
a  very  hot  day,  he  had  been  playing  in  a  damp  yard.  That  evening  he  vomited  and  had 
fever.  Two  days  later,  while  running  about,  his  mother  noticed  sudden  loss  of  power.  The 
paralysis  was  general  and  complete.  For  two  weeks  he  was  unable  to  sit  up.  Then  he  began 
to  use  his  arms,  and  soon  after  to  sit  up  and  to  use  his  left  leg.  On  examination  Ave  weeks 
after  the  attack  the  right  leg  was  still  paralyzed  ;  he  could  move  the  toes,  but  could  move  no 
other  muscle.  There  was  no  response  to  the  faradic  current,  but  twenty  cells  galvanic 
current  gave  good  response.     Two  years  later  there  was  power  to  swing  the  leg  from  the 
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thigh.  There  was  still  total  loss  to  the  faradic  current,  and  the  reaction  of  degeneration 
was  present  to  the  galvanic  current.  Twenty  cells  produced  contractions  AnClC> 
KC1C. 

"Walter  M.,  aged  seven.  When  four  years  old,  on  April  11,  after  walking  in  the  sun 
from  nine  a.m.  until  two  p.m.,  he  came  home  walking  badly  and  complaining  of  pain  in  the 
back.  That  night  he  had  some  fever  and  delirium,  but  no  convulsions.  Next  day  he  con- 
tinued unwell.  Had  epistaxis  and  pain  in  the  left  brow.  He  had  some  pain  and  soreness 
in  the  extremities.  One  day  later,  while  sitting  on  a  trunk,  at  nine  a.m.,  he  suddenly  fell 
off,  and  was  found  paralyzed  in  all  his  limbs.  He  was  not  unconscious.  His  neck  was 
stiff,  and  tenderness  on  movement  lasted  two  weeks.  In  one  week  the  arms  began  to  im- 
prove, and  in  three  weeks  he  could  use  the  left  leg.  When  seen  three  years  later  there  was 
loss  of  power  in  the  extensors  of  the  right  foot  and  in  the  flexors  of  the  left. 

In  a  considerable  number  of  cases  the  child  is  found  to  be  paralyzed  in 
the  morning  after  a  quiet  night's  sleep.  In  the  majority  of  cases,  however,, 
sickness  of  some  kind  precedes  the  attack  for  a  few  hours  or  days. 

In. two  hundred  and  fifty-four  of  my  cases  in  which  the  child's  condition 
was  noted,  in  one  hundred  and  seventy-eight  the  attack  was  preceded  by 
indisposition  of  some  kind ;  in  forty  no  sickness  was  observed  immediately 
before  the  attack ;  in  thirty-six  it  is  not  stated  whether  there  was  sickness 
or  not.  In  one  hundred  and  thirty-two  of  the  cases  in  Avhich  sickness 
was  observed  preceding  the  attack  the  most  conspicuous  symptoms  were  as 
follows : 

Fever 57 

Fever  and  chills 5 

Fever  and  diarrhoea 8 

Fever  and  vomiting 21 

Fever  with  vomiting  and  diarrhcea 10 

Vomiting  alone 3 

Diarrhoea  alone 12 

Vomiting  and  diarrhoea 7 

Muscular  hypersesthesia 9 

Total 132 

In  two  cases  several  lumbricoids  were  passed  after  the  administration 
«»f  a  vermifuge  at  the  time  of  the  attack. 

The  length  of  time  between  the  discovery  of  the  paralysis  and  the 
beginning  of  the  general  constitutional  disturbance  varied  considerably  in 
the  two  hundred  and  fifty-four  cases  in  which  it  was  noted  : 

Immediately  after 42 

One  day  after    .    .               40 

Two  days  after 15 

Three  days  after jq 

Four  days  after 3 

Five  days  after 2 

Six  days  after 2 

"  Several"  days  after 2 

One  week  after U 

Two  weeks  after jo 

Three  weeks  after g 

Four  weeks  after 4 
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Five  weeks  after 1 

Several  weeks  after g 

Two  to  seven  months  after g 

Uncertain,— that  is,  often  it  was  not  noted  until  the  child  began  to  walk  32 

Before  any  symptoms 3 

Not  stated #  40 

Total 254 

As  to .  the  character  of  the  fever  preceding  these  attacks,  it  varies  in 
intensity.  Sometimes  it  is  very  slight ;  occasionally  it  rises  several  degrees 
above  normal.  In  a  patient  of  Barlow's  the  temperature  was  104°.  There 
is  no  relation  between  the  intensity  of  the  fever  and  the  degree  of  the  sub- 
sequent paralysis,  as  in  some  of  the  most  complete  cases  of  paralysis  the 
primary  fever  has  been  very  slight.  Convulsions  occurred  during  the  initial 
fever  in  but  a  small  proportion  of  my  cases.  Of  three  hundred  and  fifty 
cases,  in  one  hundred  and  ninety-four  there  were  no  convulsions ;  in  thirty 
convulsions  occurred ;  and  in  one  hundred  and  twenty-six  it  is  not  stated 
in  the  notes  whether  convulsions  occurred  or  not. 

In  Seeligmuller's  cases,  couvulsions  occurred  in  eleven  out  of  sixty- 
seven  cases.  Duchenne  reports  thirteen  out  of  seventy ;  Heine,  nine  out  of 
eighty-six. 

The  convulsions  are  usually  slight,  but  occasionally  they  are  severe  and 
general.  Delirium  may  follow  the  convulsion  for  a  time,  but  this  is  unusual 
except  in  older  children. 

As  already  remarked,  the  time  which  elapses  after  the  onset  of  the 
general  symptoms  before  the  paralysis  has  been  observed  varies.  Fre- 
quently the  severity  of  the  symptoms  has  been  so  great  that  the  patient 
has  been  unable  to  make  any  effort  to  move,  and  the  paralysis  may  have 
existed  for  some  time  before  the  parents  or  friends  have  observed  it.  As  a 
rule,  when  the  patient  becomes  convalescent  and  attempts  to  get  up  it  is 
found  that  one  or  more  limbs  are  paralyzed.  In  the  most  extreme  form  of 
poliomyelitis  the  patient  is  unable  to  move  hand  or  foot,  or  even  the  head, 
and  very  frequently  in  this  condition  the  paralysis  is  overlooked  because 
the  inability  to  move  has  been  attributed  to  general  weakness. 

In  fifty-seven  of  my  three  hundred  and  fifty  cases  there  was  paralysis  of 
all  four  limbs  at  the  onset,  and  in  twenty -two  of  these  there  was  paralysis 
of  the  trunk  and  neck  muscles  as  well. 

Some  writers  speak  as  if  at  the  very  onset  all  the  extremities  were 
always  palsied  and  rapid  regression  took  place,  but  I  am  sure  this  is  not  the 
case.  The  paralysis  may  be  absolutely  monoplegic  from  the  onset,  and 
indeed  even  a  single  group  of  muscles  only  may  be  paralyzed. 

In  a  patient  whom  I  had  the  opportunity  of  seeing  the  day  after  the 
attack  there  was  paralysis  of  the  right  arm  alone.     The  case  is  as  follows : 

Jeremiah  D.,  aged  one  year.  Was  seen  August  9,  1876.  The  day  previous  it  was 
found  that  he  could  not  use  his  right  arm.  The  child  had  been  sick  for  some  days  with 
fever,  and  was  nervous,  but  did  not  cry  when  he  was  moved.     He  had  eight  incisors,  and 
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the  gums  over  the  molars  were  not  swollen  or  tender.  The  howels  had  been  undisturbed, 
but  he  vomited  two  or  three  days  before  the  paralysis  came  on. 

On  examination  he  was  found  to  be  a  healthy,  well-nourished  child.  There  was  no 
spinal  tenderness  or  general  hyperesthesia.  He  could  move  the  fingers  of  the  right  hand 
and  flex  the  wrist,  but  could  not  extend  it,  nor  could  he  move  the  rest  of  the  arm. 

The  extensors  of  the  wrist  responded  to  two  inches  secondary  induced  current,  but  it 
took  three  inches  to  cause  the  biceps  to  contract,  and  the  deltoid  and  triceps  did  not  respond 
at  all  to  the  faradic  current.  These  muscles  could  be  made  to  contract  by  thirty  cells  gal- 
vanic, the  current  being  reversed. 

The  patient  was  under  treatment  and  observation  for  a  year.  On  September  7,  1877, 
the  following  note  was  made  :  "  Slight  power  of  movement  exists  in  the  triceps,  but  none 
in  the  biceps.     The  scapular  muscles  are  wasted." 

This  was  one  of  the  rare  cases  where  the  muscles  of  the  forearm  escape  when  the 
upper  arm  is  paralyzed. 

The  most  frequent  form  is  where  both  legs  only  are  paralyzed  at  the 
onset.  In  the  cases  which  I  have  tabulated  the  following  is  the  distribution 
of  the  paralysis  at  the  onset,  and  also  at  the  time  when  the  patients  applied 
for  treatment : 

Parts  Affected  at        Parts  Affected  when 
the  Onset.  Examined. 

Both  legs 107  92 

Right  leg 63  99 

Left  leg        62  82 

Left  arm  and  left  leg  (hemiplegic  form)    .    .      14  6 

Eight  arm  and  right  leg  (  "  )    .    .      12  9 

Left  arm  and  right  leg 1 

Eight  arm  and  left  leg 1  1 

Both  legs  and  right  arm 6  6 

Both  legs  and  left  arm   ....  ...        4  2 

Both  legs  and  one  arm  .  i 

Both  arms .  ...        1  3 

Eight  arm 5  4 

Left  arm 8  7 

Arms  and  legs 35  jg 

Arms,  legs,  and  trunk       ...  ....      22  9 

Not  stated 10  12 

Total      350  ^ 

As  yet  we  have  not  had  sufficient  competent  observation  during  the 
initial  stage  of  the  disease  to  know  the  exact  character  of  the  paralysis  at 
the  onset.  But  few  cases  have  been  recognized  by  the  attending  physician 
at  the  beginning ;  in  fact,  in  the  large  majority  of  cases  the  physician  has 
not  been  called  in  until  after  the  paralysis  was  observed  by  some  of  the 
family.  In  one  or  two  instances  which  have  come  under  my  own  ob- 
servation, in  which  there  was  a  physician  in  attendance  during  the  initial 
symptoms,  the  paralysis  was  not  observed  until  after  the  febrile  symptoms 
had  subsided. 

The  original  extent  of  the  paralysis  does  not  by  any  means  correspond 
to  the  extent  of  paralysis  observed  later,  because  within  a  few  days  from 
the  onset  recovery  takes  place  in  certain  of  the  affected  limbs,— regression, 
as  it  is  called. 
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Certain  of  the  muscles  seem  always  to  escape  paralysis  :  paralysis  of 
the  facial  muscles  is  rare,  and  the  muscles  of  the  eyeballs,  ears,  and 
larynx  always  escape,  as  do  the  diaphragm  and  the  intercostal  muscles. 
This  fact  explains  the  absence  of  any  interference  with  respiration.  In 
the  adult  form  of  this  disease  facial  paralysis  is  sometimes  observed;  I 
have  met  with  it  in  one  instance  myself,  and  in  this  case  it  was  double. 
Seguin  reports  a  similar  case. 

The  regression  of  the  original  paralysis  is  remarkable  and  very  interest- 
ing. In  a  few  instances  complete  recovery  seems  to  take  place  in  all  the 
affected  parts.  For  example,  in  the  so-called  temporary  paralysis  of 
Kennedy  and  Frey  *  there  is  complete  motor  paralysis  of  all  the  muscles 
of  the  trunk  and  extremities,  followed  in  a  few  days  by  recovery  and  no 
trace  of  the  paralysis  remaining.  This  form  of  the  disease  is  very  rare, 
but  Kennedy  reported  several  examples  coming  under  his  own  observation. 

Barlow  reports  the  case  of  a  boy  who  at  the  age  of  five  months  was 
affected  with  universal  paralysis  but  recovered  entirely  except  in  the  extensor 
longus  digitorum  of  the  foot. 

Although  these  exceptional  cases  do  occur,  it  is  far  more  common  to  find 
that  the  regression  of  the  paralysis  is  only  partial. 

Laborde2  has  recorded  a  case  in  which  there  were  no  fewer  than  three 
separate  attacks  in  the  same  child.  There  was  complete  regression  after 
the  first  two  attacks,  but  after  the  third  the  paralysis  was  permanent. 

I  have  seen  a  case  like  Laborde's.  The  patient,  a  girl  of  eight,  had  an 
attack  of  paralysis  affecting  both  the  arms  and  legs,  in  July,  1888.  She 
waked  one  morning  with  both  legs  paralyzed.  The  arms  were  unaffected 
at  first,  but  after  four  or  five  weeks  they  became  gradually  palsied,  so  that 
finally  she  could  not  use  them  at  all.  In  two  or  three  months  she  began  to 
use  the  arms,  and  by  November  of  the  same  year  she  was  able  to  walk 
about.  She  continued  to  improve,  and  during  the  following  year  and  a 
half  her  mother  says  that  she  was  as  well  as  ever,  except  that  the  right  leg 
remained  weak  and  she  swung  it  in  walking.  In  June,  1890,  there  was  an 
attack  of  general  muscular,  weakness,  but  this  lasted  only  a  day  or  two. 
Two  weeks  later,  that  is,  about  July  1,  she  began  to  lose  power  again. 
The  paralysis  came  on  by  degrees,  beginning  in  the  legs  and  extending  to 
the  arms.  By  August  1  she  was  paralyzed  in  both  arms  and  legs,  and  the 
trunk  muscles  were  so  weak  that  she  could  not  sit  alone.  At  times  she 
could  not  support  the  head. 

She  was  now  admitted  to  the  Infirmary  for  Nervous  Diseases,  and  there 
was  found  wasting  of  the  arm  and  leg  muscles.  Inability  to  sit  alone,  and 
to  move  hands  or  feet ;  the  knee-jerk  was  absent ;  muscles  did  not  respond 
to  the  faradic  current,  and  the  galvanic  current  showed  the  reaction  of  de- 
generation.    The  sphincters  were  unaffected,  and  sensation  was  good. 


1  Dublin  Quarterly,  1850;  Berlin.  Klin.  "Wochenschr.,  1874. 

2  De  la  Paralyaie  de  l'Enfance,  Paris,  1864,  p.  36. 
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It  is  noticeable  how  much  more  frequent  the  paralysis  is  in  the  lower 
than  in  the  upper  extremities.  By  reference  to  the  table  on  page  696  it 
will  be  seen  that  of  the  three  hundred  and  fifty  cases  the  paralysis  was  con- 
fined to  the  arms  alone  in  but  fourteen  instances,  while  it  frequently  attacked 
either  one  leg  alone  or  both  legs. 

The  hemiplegic  form,  although  rare,  does  occur,  as  is  shown  in  the 
table,  where  there  are  twenty-six  instances  of  this  variety  of  the  disease. 
Of  these  twenty-six  cases  of  the  hemiplegic  form  fourteen  occurred  on  the 
left  side  and  twelve  on  the  right  side.  Even  a  crossed  variety  of  hemiplegia 
may  occur.  There  is  one  example  of  it  in  my  table,  in  the  table  of  Du- 
chenne  there  are  two,  and  Seeligmiiller  has  reported  one  instance  of  this 
variety  of  paralysis. 

The  one-sided  paralysis  of  poliomyelitis  is  readily  distinguished  from  a 
cerebral  hemiplegia  by  the  fact  that  facial  paralysis  is  rarely  associated  with 
it,  by  the  absence  of  unconsciousness,  and  by  the  electrical  reactions,  and 
also  by  the  fact  that  there  are  no  secondary  contractions  in  the  upper 
extremities  in  poliomyelitis,  while  in  cerebral  hemiplegia  they  almost 
invariably  occur. 

In  one  of  my  cases  the  original  paralysis  was  confined  to  both  arms, 
and  did  not  affect  the  trunk  or  the  lower  extremities :  this  case  was 
like  one  reported  by  Seeligmiiller.  In  his  case  the  paralysis  occurred  at 
the  age  of  seventeen  months,  and  attacked  the  arms  only,  but  never  re- 
treated from  them.  At  four  years  of  age,  when  the  patient  was  seen, 
the  arms  were  much  atrophied  and  faradic  contractility  in  the  muscles 
was  lost. 

The  paralysis  may  be  confined  to  a  single  group  of  muscles  from  the 
very  outstai't,  and  when  only  one  group  is  affected  this  is  most  likely  to 
be  the  flexors  of  the  foot ;  sometimes  the  deltoid  alone  is  paralyzed,  and 
occasionally,  after  the  regression  of  the  paralysis  from  the  upper  extremity, 
the  muscles  of  the  hand  alone  are  found  to  be  paralyzed. 

The  maximum  extent  of  the  paralysis  is  usually  reached  in  from  one  to 
four  days  :  occasionally  it  takes  a  much  longer  time  for  its  development  to 
occur,  and  when  it  does  not  reach  its  height  until  after  a  week  it  may  be 
regarded  as  a  subacute  variety  of  the  affection.  The  following  case  illus- 
trates an  example  of  the  disease  in  which  all  the  extremities  were  affected 
at  the  onset : 

Alice  S.,  aged  three  years,  had  good  health  until  the  middle  of  June,  1889;  was 
attacked  one  night  with  diarrhoea,  vomiting,  and  fever.  The  next  day  there  was  consider- 
able muscular  twitching,  but  there  were  no  convulsions.  She  seemed  weak  and  prostrated, 
and  took  but  little  notice  of  what  was  going  on  about  her.  The  fever  continued  several 
days,  during  which  time  she  was  sore  to  the  touch,  even  complaining  of  the  weight  of  the 
bedclothes,  and  cried  when  she  was  moved.  In  a  day  or  two  it  was  found  that  she  did 
not  attempt  to  move  the  arm  or  leg  or  lift  the  head.  In  two  weeks  she  began  to  use  her 
arms  and  sit  up.  In  three  or  four  weeks  she  began  to  use  the  left  leg.  At  the  end 
of  thirteen  weeks  I  examined  her  and  found  that  there  was  complete  use  of  both  arms. 
She  could  stand  on  the  left  leg  and  use  it  freely.     She  could  flex  slightly  the  toes  of  the 


Case  of  Poliomyelitis  Anterior,  showing  Atrophy  of  Rioht  Leo. 
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right  foot,  but  could  not  flex  or  extend  the  foot  or  the  leg.  She  could  move  slightly 
the  flexors  and  extensors  of  the  thigh ;  the  knee-jerk  was  normal  in  the  left  side^  but 
absent  in  the  right  side. 

The  paralysis  usually  remains  stationary  from  one  to  six  weeks,  and  then 
regression  begins.  It  may,  however,  begin  to  decrease  after  two  or  three 
days ;  and,  again,  recovery  may  not  begin  for  three  or  four  months.  As  a 
rule,  however,  if  regression  does  not  begin  in  two  months  it  is  not  likely 
to  occur.  The  first  improvement  usually  takes  place  in  the  parts  last 
affected,  and,  as  a  rule,  extends  until  all  the  parts  have  recovered  except 
those  which  are  to  be  permanently  paralyzed.  Within  two  or  three  weeks 
distinct  wasting  of  the  muscles  begins  :  the  muscles  are  flabby  and  without 
tone  from  the  first,  but  very  soon  the  atrophy  begins  and  rapidly  increases 
until  the  shape  of  the  limb  is  greatly  changed.  In  fat  children  the  appear- 
ance of  the  limb  is  not  so  much  altered,  but  in  all  cases  there  is  great  dif- 
ference in  the  size  of  the  limbs.  In  a  child  three  years  of  age  there  may 
be  as  much  as  an  inch  of  difference  in  the  circumferences  of  the  calves  of 
the  legs. 

In  the  paralyzed  limb  there  is  not  only  atrophy  of  the  muscles,  but 
also  arrest  of  growth  in  the  bone.  In  the  course  of  a  few  months  the 
limb  becomes  notably  shorter  than  its  fellow.  In  the  case  of  the  lower  ex- 
tremities this  is  very  marked  ;  and  it  is  noticeable  not  only  in  the  length  of 
the  leg,  but  also  in  the  length  of  the  foot.  After  a  very  few  months  the 
foot  is  found  to  be  much  shorter  than  the  unaffected  one, — a  difference  of 
from  one-half  to  three-quarters  of  an  inch  being  noted  in  many  cases. 

Other  changes  occur  in  the  nutrition  of  the  affected  part.  The  skin 
becomes  adherent  to  the  connective  tissue  underlying  it,  and  when  one 
attempts  to  pinch  up  the  skin  it  cannot  be  separated  from  the  tissue  as  in 
a  healthy  skin,  but  the  whole  mass  is  brought  up  together. 

The  temperature  of  the  limb  is  very  much  lowered,  there  frequently 
being  two  or  three  degrees'  difference  between  the  sound  and  the  paralyzed 
limb.  In  one  case  which  I  examined,  in  which  there  was  paralysis  of  the 
left  leg,  the  temperature  of  the  left  calf  was  74°,  while  that  of  the  right 
was  84°, — a  difference  of  ten  degrees.  The  shortening  of  the  limb  and 
foot  cannot  be  considered  as  due  to  atrophy  of  the  bone,  since  in  adults  no 
such  change  occurs;  it  is  merely  a  retardation  of  the  growth.  Seelig- 
muller  has  observed  an  actual  elongation  of  the  limb  in  some  cases,  which 
he  ascribed  to  the  fact  that  the  growing  epiphyses  suffered  traction  instead 
of  the  normal  compression. 

The  joints  that  depend  for  their  support  on  the  tendons  that  pass  over 
them  become  relaxed,  and  the  limb  may  appear  elongated  from  this  cause  : 
for  example,  in  paralysis  of  the  shoulder  muscles  the  head  of  the  humerus 
drops  out  of  the  glenoid  cavity  to  a  considerable  extent. 

The  circulation  in  the  affected  limbs  is  greatly  disturbed,  the  capil- 
lary circulation  being  sluggish,  giving  rise  to  a  dusky  purplish  hue  of  the 
skin.     Very  frequently  the  surface  has  a  mottled  appearance,  even  in  warm 


700  POLIOMYELITIS   ANTEEIOE. 

weather.     There  are  never,  however,  any  bed-sores,  ulcerations,  or  extreme 
trophic  changes  in  the  skin. 

During  the  acute  stage  of  the  primary  symptoms  the  child  usually  com- 
plains of  pain  and  soreness  in  the  extremities  and  trunk ;  when  moved  or 
lifted  he  frequently  cries  out  with  pain.  There  is,  however,  no  tenderness 
on  pressure  over  the  spine,  and  no  hyperesthesia.  With  the  febrile  symp- 
toms the  pain  and  soreness  usually  pass  away.  There  is  seldom,  if  ever, 
any  loss  of  sensation  during  the  initial  symptoms.  It  is  possible,  though, 
that  this  may  occur  and  escape  detection  because  it  has  not  been  specially 
looked  for ;  but  there  are  no  cases  recorded  of  any  loss  of  sensation  in  the 
affected  parts.     Occasionally  there  is  tingling  or  formication  in  the  limbs. 

There  is  very  seldom  any  loss  of  control  of  the  sphincters ;  there  is 
no  incontinence  of  urine,  and  no  loss  of  control  of  the  bowels.  Occa- 
sionally there  is  paralysis  of  the  bladder,  and  this  is  met  with  in  unusually 
severe  cases,  in  which  spinal  pain  and  some  evidences  of  inflammation 
of  the  meninges  are  present.  In  a  patient  whom  I  saw  in  consultation 
there  was  loss  of  bladder-control  for  a  few  days  after  the  febrile  symptoms 
had  subsided.  In  six  of  the  cases  which  I  have  tabulated  there  was  reten- 
tion of  urine  lasting  a  few  hours.  The  longest  time  the  retention  lasted  was 
twenty-four  hours.  Of  the  cases  in  which  the  bladder  was  affected  four 
were  girls  and  two  were  boys.  In  all  of  them  there  was  marked  pain  on 
movement  or  on  being  handled.  In  one  case,  a  boy  of  four  years,  the 
attack  of  paralysis  came  on  after  he  had  been  bathing  in  a  creek  in  the  end 
of  July.  There  was  stiffness  in  the  back,  and  the  patient  complained  of 
pain.  It  is  probable  that  in  most,  if  not  all,  of  these  cases  there  was  some 
meningitis  or  a  mild  form  of  transverse  myelitis.  Gowers1  thinks  that 
when  the  bladder  is  affected  the  trouble  is  likely  to  last  a  long  time. 
He  reports  a  case  of  a  child  two  and  a  half  years  of  .age,  who  woke  up 
one  morning  with  headache,  fever,  and  weakness  of  the  legs,  followed  by 
complete  paralysis.  In  a  few  days  the  urine  escaped  involuntarily.  The 
arms  began  to  recover  in  six  weeks,  and  were  well  in  six  months ;  the  legs 
remained  permanently  paralyzed.  The  incontinence  of  urine  lasted  for  a 
year. 

The  paralysis  generally  develops  rapidly.  It  begins  in  one  limb  and 
spreads  to  the  others  quite  speedily,  or  it  apparently  attacks  all  the  extremi- 
ties at  once. 

When  single  muscles  are  affected,  the  deltoid  suffers  alone  more  fre- 
quently than  any  other  muscle  of  the  arm.  It  may  be  paralyzed  with 
other  muscles;  for  instance,  the  deltoid,  supra-  and  infra-spinatus,  biceps, 
and  triceps  are  all  affected,  producing  the  so-called  upper-arm  type  of  palsy 
of  Erb.  The  extensors  and  supinators  of  the  hand  are  often  paralyzed, 
and  in  some  cases  the  muscles  of  the  hand  alone  are  affected,  as  in  a 
patient  under  my  care,  in  whom  the  intrinsic  hand   muscles  are  wasted 


1  Op.  cit.,  p.  257. 
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and  the  deltoid  is  paralyzed,  while  the  other  muscles  of  the  arm  are  unaf- 
fected. In  this  case  there  is  also  paralysis  of  the  legs.  The  serratus  mac- 
nus  is  occasionally  affected,  and  so  are  the  trapezii  and  the  other  scapular 
muscles.  There  is  seldom,  if  ever,  complete  paralysis  of  the  intercostals  or 
other  trunk  muscles,  but  they  are  frequently  greatly  weakened,  so  that  the 
patient  is  scarely  able  to  sit  up ;  and  this  weakness  produces  lateral  curva- 
ture or  antero-posterior  curvature  of  the  spine  if  the  patient  is  allowed  to 
be  in  the  erect  posture  to  any  extent. 

The  individual  muscles  most  frequently  found  paralyzed  are  those  of 
the  leg.  The  tibialis  anticus  is  paralyzed  alone  oftener  than  any  other 
muscle.  Next  in  order  of  frequency  comes  the  group  of  muscles  of  the 
anterior  part  of  the  leg  forming  the  flexors  of  the  foot  and  the  extensors 
of  the  toes.  Then  follow  the  extensors  of  the  leg.  The  facial  muscles  are 
rarely  paralyzed.  There  is  one  case  of  facial  paralysis  in  my  tables,  and 
Gowers  and  Barlow  each  report  one. 

The  following  schedule  of  symptoms  by  Jacobi1  is  useful  in  showing 
the  diagnostic  features  of  the  different  palsies  : 

Upper  Extremity. — Deltoid. — Absence  of  deformity,  which  is  averted  by 
weight  of  arm.  Inability  to  raise  arm.  Sometimes  subluxation.  Frequent 
association  with  paralysis  of  biceps,  brachialis  anticus,  and  supinator  longus. 

Lower  Extremity. — Ilio-Psoas. — Rare  except  with  total  paralysis.  As- 
sociated with  paralysis  sartorius.  Loss  of  flexion  of  thigh.  Limb  ex- 
tended (if  glutsei  intact). 

Glutsei. — Thigh  adducted.  Outward  rotation  lost.  Lordosis  on  stand- 
ing.    Frequent  association  with  paralysis  of  extensors  of  back. 

Quadriceps  Extensor. — Flexion  and  adduction  of  leg  (if  hamstrings  in- 
tact). Loss  of  extension  of  leg.  Frequent  association  with  paralysis  of 
tibialis  anticus. 

Tibialis  Anticus. — Often  concealed  if  extensor  communis  intact.  If  both 
paralyzed,  then  fall  of  point  of  foot  in  equinus.  Dragging  point  of  foot  on 
ground  in  walking.  Big  toe  in  dorsal  flexion  (if  extensor  pollicis  intact). 
The  tendons  prominent.     Hollow  sole  of  foot  (if  peroneus  longus  intact). 

Extensor  Communis. — Nearly  always  associated  with  that  of  tibialis 
anticus.     Toes  in  forced  flexion. 

Peroneus  Longus. — Sole  of  foot  flattened.  Point  turned  inward.  Internal 
border  elevated. 

Sural  Muscles. — Heel  depressed.  Foot  in  dorsal  flexion  (calcaneus). 
Sole  hollowed  if  peroneus  longus  intact,  flattened  if  paralyzed.  Point 
turned  outward  (calcaneo-valgus). 

Extensors  of  Back. — Lordosis  on  standing.  Projection  backward  of 
shoulders.  Plumb-line  falls  behind  sacrum  (unilateral).  Trunk  curved  to 
side.     Trunk  cannot  be  moved  towards  paralyzed  side. 

Abdominal  Muscles. — Lordosis  without  projection  backward  of  shoulders. 


1  A  System  of  Practical  Medicine,  Lea  Brothers  &  Co.,  1886,  vol.  v.  p.  1123. 
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Occasionally  sequelae  occur  during  the  chronic  stage,  but  they  are  rare. 
As  a  rule,  the  general  health  of  these  patients  is  excellent,  and  they  suffer 
but  little  except  from  the  difficulties  of  locomotion  and  from  the  deformities. 

In  a  few  instances,  however,  some  other  degenerations  of  the  cord  have 
occurred  after  the  subjects  of  poliomyelitis  have  reached  adult  life.  Gowers 
states  that  he  has  twice  seen  the  symptoms  of  lateral  sclerosis  without 
atrophy  slowly  develop, — in  one  case  at  seventeen,  in  the  other  at  twenty- 
eight  years  of  age. 

Progressive  muscular  atrophy  has  been  observed  to  begin  in  the  para- 
lyzed limb  in  these  cases,  and  I  have  seen  an  instance  of  a  general  polio- 
myelitis in  the  adult  followed  by  progressive  muscular  atrophy. 

The  deformities  which  occur  result  from  contraction  of  the  paralyzed 
muscle,  from  over-action  of  a  sound  muscle  when  its  opponent  is  para- 
lyzed, or  from  the  use  of  the  limb  in  walking.  These  contractions  occur 
at  varying  periods  of  the  paralysis.  The  earliest  deformities  that  have  been 
observed  occurred  two  months  afterwards.  Seeligmuller  has  reported  a  case 
of  pes  equinus  and  pes  calcaneus  which  developed  in  four  weeks.  The 
time  at  which  the  deformities  occur,  however,  is  influenced  largely  by  the 
time  at  which  the  children  begin  to  walk.  Most  of  the  cases  of  congenital 
club-foot  are  probably  the  result  of  an  intra-uterine  paralysis,  and  the  de- 
formities which  occur  here  are  obviously  not  the  result  of  any  weight  upon 
the  limbs,  but  the  result  of  position. 

The  most  frequent  varieties  of  club-foot  are  equino-varus,  knock-knees, 
and  valgus.  There  may  be  deformities  of  the  upper  extremity  as  well  as  in 
the  foot,  but  they  are  rare.  Occasionally  club-hand  is  met  with,  or  flexion 
of  the  wrist.  These  have  been  reported,  but  I  have  never  met  with  them. 
The  deformities  of  the  lower  extremities  occur  in  at  least  seventy-five  per 
cent,  of  the  cases. 

Besides  the  varieties  of  club-foot  above  mentioned,  there  are  deformities 
of  the  knee, — recurvation,  and  permanent  flexion.  In  the  hip  we  may 
have  dislocation,  permanent  flexion,  and  permanent  adduction ;  the  two 
latter  are,  however,  rare.  The  deformities  of  the  knee  are  always  the  re- 
sult of  the  use  of  the  limb  in  walking,  occurring  from  the  weight  of  the 
body  on  the  relaxed  ligament  of  the  joint.  The  rarest  of  all  the  forms  of 
club-foot  in  poliomyelitis  is  calcaneus.  This  is  the  result  of  paralysis  of 
the  calf  muscles,  the  flexors  of  the  foot  remaining  intact.  When  this  con- 
dition exists,  the  patient  walks  on  the  heel,  and  a  very  striking  deformity 
is  produced. 

Deformities  of  the  trunk,  as  before  remarked,  occur  quite  frequently, 
and  are  the  result  either  of  weakness  of  the  truncal  muscles  or  of  difference 
in  the  length  of  the  limbs.  Where  one  leg  is  paralyzed,  the  patient  in 
walking  will  throw  his  weight  on  that  side,  so  that  the  hip  falls  and  a  lat- 
eral curvature  is  acquired.  Where  there  is  paralysis  of  the  glutei,  lordosis 
occurs,  the  shoulders  being  thrown  too  far  backward,  and  the  hips  forward. 

In  the  notes  of  one  hundred  and  seventy-two  of  the  cases  in  my  tables 
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reference  is  made  to  the  presence  of  deformities.     The  deformities  which 
existed  are  as  follows  : 

Talipes  equinus 

"      calcaneus " 

"      valgus     .    ." ig 

"      varus , 

"      valgus,  both  feet „ 

"       varus,  both  feet , 

equinus,  both  feet o 

"       equino-varus •  - 

"       equino-varus,  both  feet o 

"       equino-valgus o 

"      equino-valgus,  both  feet j 

"      calcaneo-valgus o 

valgus  (L.)  and  equinus  (R.) 2 

equino-varus  (R.)  and  equino-valgus  (L.)      2 

"       equino-varus  and  calcaneo-valgus 1 

Genu  valgum  ' ;  ■, 

Contraction  at  knee i 

Contraction  of  plantar  fascia j 

Deformities  present,  but  character  not  stated 9 

No  deformity  present 64 

Total 172 

Contraction  of  the  plantar  fascia  occurs  in  a  large  proportion  of  cases 
in  connection  with  equinus  and  valgus.  It  is  one  of  the  most  trouble- 
some conditions  to  deal  with,  and  often  causes  much  pain  to  the  patient  in 
walking. 

The  most  remarkable  symptoms  of  poliomyelitis  are  the  rapid  wasting 
and  atrophy  of  the  paralyzed  parts  and  the  early  electrical  changes.  The 
atrophy  takes  place  almost  immediately,  and,  as  Jacobi  (foe.  cit.)  remarks,  is 
even  more  rapid  than  that  following  the  section  of  a  nerve.  All  the  parts 
of  the  limb  undergo  atrophy,  even  the  blood-vessels  and  nerves.  At  times 
the  wasting  is  concealed  somewhat  if  the  child  is  very  fat,  but  even  then 
the  shape  and  color  of  the  paralyzed  members  are  very  different  from  those 
of  the  sound  limbs. 

The  lowering  of  the  temperature  is  due  to  loss  of  muscular  contractions, 
which  attract  blood  to  the  part,  to  diminished  or  lost  nerve  influence,  and  to 
shrinkage  of  the  blood-vessels.  Not  only  are  the  smaller  vessels  atrophied, 
but  the  main  trunks  are  much  smaller.  The  entire  iliac  artery  and  even  the 
lower  part  of  the  aorta  have  been  found  distinctly  reduced  in  calibre.1 

The  electrical  changes  are  met  with  early  in  the  disease.  Faradic  con- 
tractility in  the  affected  muscles  is  diminished  in  from  three  to  five  days 
after  the  onset  of  the  paralysis.  In  the  case  of  Jeremiah  D.,  page  695,  on 
the  day  after  the  attack  there  was  marked  loss  in  the  contractility  of  the 
palsied  muscles  to  the  faradic  current.     At  the  end  of  a  week  or  ten  days 

1  Charcot  and  Joffroy,  quoted  by  Jacobi,  loc.  cit. 
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there  is  complete  loss  in  the  muscles  in  which  the  paralysis  will  be  perma- 
nent. We  can  say  almost  with  certainty  that  those  muscles  which  do  not 
respond  to  the  faradic  current  at  the  end  of  two  or  three  weeks  will  be 
permanently  paralyzed.  This  rule  is  not  absolute,  however.  The  muscles 
in  which  regression  takes  place  recover  the  faradic  contractility  with  resto- 
ration of  power,  although  the  latter  may  precede  the  return  of  electrical 
contractility. 

When  the  muscle  has  completely  lost  excitability  to  the  faradic  current 
it  still  will  respond  to  the  galvanic  current,  and  the  reaction  may  be  differ- 
ent from  that  which  is  found  in  healthy  muscles.  There  may  be  contraction 
at  the  opeuing  as  well  as  at  the  closing  of  the  circuit.  When  the  paralysis 
has  lasted  for  some  weeks  the  so-called  reaction  of  degeneration  is  found ; 
that  is,  the  contraction  which  occurs  at  the  anodal  closure  equals  or  is 
greater  than  that  of  the  kathodal  closure.  We  have  first  in  the  affected 
muscles  "  quantitative"  changes,— that  is,  changes  in  the  degree  of  irritabil- 
ity ;  then,  later,  are  seen  "  qualitative"  changes,  by  which  are  meant  changes 
in  the  order  of  the  response.    For  example,  the  normal  reaction  is — 1,  KC1C ; 

f  AnCIC 
2,  .  (-..-,  ;  3,  KOC ;  meaning  that  the  order  of  strength  of  contrac- 
tion is — first,  kathodal  closing  contraction  ;  next,  anodal  closing  contraction 
and  anodal  opening  contraction ;  and  lastly,  kathodal  opening  contraction. 
When  the  paralyzed  muscle  has  undergone  degeneration,  the  reaction  is — 1, 
KC1C  =  AnCIC;  2,  AnOC;  3,  KOC;  and  later,  as  follows:  1,  AnCIC; 
2,  KC1C ;  3,  KOC ;  4,  AnOC.  When  the  muscle  begins  to  improve, 
there  is  first  a  return  to  the  normal  reaction  to  the  galvanic  current,  and 
later  a  response  to  the  faradic  current. 

The  reflexes  are  lost  early  iu  the  disease.  The  knee-jerk  disappears 
within  the  first  day  or  two,  and  the  skin  reflexes  are  lost  as  early.  Of 
course  the  extent  to  which  the  reflexes  are  abolished  depends  on  the  portion 
of  the  cord  affected.  If  the  lower  part  of  the  cord  only  is  involved,  the 
plantar  and  cremasteric  reflexes  are  absent.  When  the  ganglion-cells  in 
the  anterior  horns  through  the  whole  cord  have  degenerated,  the  skin 
and  tendon  reflexes  will  be  abolished.  In  case  of  recovery  the  knee-jerk 
may  return.  In  those  cases  where  there  is  degeneration  of  the  lateral  col- 
umns as  a  secondary  effect  there  will  be  exaggerated  knee-jerk  and  skin 
reflexes. 

Pathology. — For  many  years  there  was  great  diversity  of  opinion  as 
to  the  nature  of  the  pathology  of  this  affection,  some  writers  holding  that 
it  was  a  peripheral  disease  involving  the  muscles  primarily,  while  others 
thought  that  there  were  organic  changes  in  the  centres.  Of  late  years 
improved  methods  of  examination  and  advanced  knowledge  have  estab- 
lished without  question  the  nature  and  location  of  the  lesion.  For  some 
time  it  was  generally  admitted  that  the  disease  was  spinal ;  but  it  remained 
for  Charcot  and  Joffroy  to  demonstrate  the  constancy  of  the  lesion  in  the 
great  ganglion-cells  of  the  anterior  cormia. 
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Within  a  few  years  (in  1885)  Dr.  D.  Drummond1  has  had  the  oppor- 
tunity of  making  an  autopsy  in  a  very  recent  case.  A  child  of  five  years 
died  after  a  few  hours'  illness.  In  the  cervical  portion  of  the  cord  there 
was  undue  redness  of  the  anterior  gray  matter.  The  vessels  from  the  sur- 
face to  the  cornua  were  distended  with  blood.  Microscopically  there  was 
seen  distention  of  the  capillaries  and  extravasations  in  the  gray  matter, 
with  swelling  of  the  neuroglia  and  of  the  ganglion-cells,  which  were  gran- 
ular, with  indistinct  processes. 

Damaschino 2  made  an  examination  of  the  cord  of  a  child  of  two  and  a 
half  years,  who  died  twenty-six  days  after  the  attack.  The  left  leg  and 
the  right  arm  had  been  palsied.  Foci  of  red  softening  were  found  in  the 
anterior  cornua  in  the  left  lumbar  and  right  cervical  regions.  There  were 
also  present  distention  of  the  blood-vessels,  enlargement  of  the  muscular 
net-work,  granular  corpuscles  in  lymphatic  sheaths,  marked  atrophy  of  the 
cells  and  of  myeline  sheaths  of  fibres  in  anterior  roots ;  axis-cylinders  had 
disappeared.     Lesions  were  marked  throughout  the  cord. 

Another  recent  case  was  reported  by  Dr.  Charlewood  Turner  in  1879.3 
A  child  of  two  and  a  half  years  had  an  attack  of  paralysis  of  both  legs, 
coming  on  suddenly  about  two  weeks  after  a  fall  on  the  back,  which  did 
not  seem  to  affect  her  at  the  time.  A  few  days  after  the  loss  of  power  in 
the  legs  the  upper  extremities  became  powerless.  The  child  was  admitted 
to  the  London  Hospital  two  weeks  after  the  beginning  of  the  attack.  At 
this  time  there  was  complete  loss  of  power  in  all  the  extremities,  with  loss  of 
sensation  in  the  lower  limbs,  and  the  stools  were  passed  involuntarily.  The 
child  had  an  attack  of  measles  and  died  six  weeks  after  the  onset  of  the 
paralysis.  At  the  autopsy  changes  were  found  in  the  anterior  horns  and 
antero-lateral  columns  through  the  whole  length  of  the  cord.  About  the 
centre  of  the  lumbar  enlargement  was  found  a  small  patch  of  reddened 
gelatinous-looking  matter  in  the  left  anterior  cornua.  In  the  neighborhood 
of  this  hemorrhagic  focus  the  nervous  tissues  were  completely  disintegrated, 
so  that  no  nerve-structure  could  be  distinguished  in  the  anterior  horn  and 
in  the  outer  part  of  the  base  of  the  posterior  cornua. 

In  this  and  some  other  recent  cases  acute  changes  have  been  found  in 
the  anterior  horns  more  advanced  than  in.Dr.  Drumniond's  case  referred  to 
above.  They  may  be  quite  general,  but  slight  in  degree,  with  greater  inten- 
sity at  different  points,  usually  in  the  cervical  or  in  the  lumbar  enlargement, 
or  in  both.  At  these  spots  there  is  softening ;  sometimes-there  is  hemorrhagic 
infiltration,  and  sometimes  an  actual  cavity,  as  in  Charlewood  Turner's  case. 
The  microscope  shows  extravasated  blood  often  massed  along  the  vessels 
and  scattered  throughout  the  gray  matter,  together  with  cells  such  as  are 
found  in  myelitis.     There  are  found  granule-corpuscles  and  other  products 


1  Quoted  by  Gowera,  op.  cit.,  p.  264. 
*  L'TJnion  Medicale,  1883,  quoted  by  Jacobi,  op.  cit. 
s  Boss,  Diseases  of  the  Nervous  System,  vol.  ii.  p.  121. 
Vol.  IV.— 45 
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of  degeneration  of  the  nerve-elements.  The  motor  cells  have  almost  dis- 
appeared. When  the  changes  are  slight  the  motor  cells  may  be  structurally- 
intact  but  swollen  and  granular.  The  changes  are  confined  to  the  ante- 
rior horns  or  may  extend  in  slight  degree  into  the  antero-lateral  column. 
The  posterior  columns  are  unaffected,  but  it  is  possible  that  a  hemorrhagic 
infiltration  may  extend  into  the  posterior  horns,  as  seen  in  Turner's  case. 
In  this  case  the  lesion  at  the  base  of  the  posterior  cornua  explains  the 
loss  of  sensation  in  the  lower  extremities  which  had  existed  during  life. 
Slighter  and  diffused  changes  may  be  found  beyond  the  softened  areas. 
These  changes  consist  in  single  granular  cells  scattered  throughout  the  gray 
matter,  increase  of  nuclei,  dilatation  of  the  blood-vessels,  and  degeneration 
or  disappearance  of  the  multipolar  ganglion-cells.  The  antero-lateral  col- 
umns have  been  found  reduced  in  size  and  the  seat  of  a  slight  sclerosis. 
The  trabecular  are  then  thickened  and  the  nerve-fibres  are  atrophied.  The 
anterior  roots  are  diminished  in  size,  and  show  evidences  of  degeneration 
under  the  microscope. 

In  cases  which  have  been  examined  post  mortem  several  years  after 
the  onset  of  the  paralysis  the  morbid  changes  are  generally  the  same.  The 
anterior  horns  are  atrophied,  and  the  antero-lateral  columns  appear  to  the 
naked  eye  gray,  translucent,  and  atrophied.  The  posterior  cornua  and 
vesicular  column  of  Clarke  are  almost,  if  not  entirely,  normal.  Micro- 
scopically lesions  are  to  be  found  in  the  anterior  horns  at  the  cervical  and 
lumbar  enlargements,  and  in  addition  to  these  lesions  more  or  less  diffused 
changes  are  met  with  in  the  gray  matter  and  white  columns.  The  anterior 
cornua  are  shrunken  in  size,  and  within  the  diseased  foci  which  they  con- 
tain is  found  fibrillated  connective  tissue  rich  in  nuclei.  The  blood-vessels 
are  enlarged  and  their  walls  are  thickened.  Granule-cells  are  not  found, 
but  generally  a  large  number  of  corpora  amylacea  and  pigment-granules  are 
met  with.  The  large  ganglion-cells  and  nerve-fibres  are  more  or  less  com- 
pletely destroyed  in  the  diseased  foci,  and  those  which  remain  are  in  all 
stages  of  degeneration  and  atrophy.  Outside  of  the  diseased  foci  healthy 
multipolar  ganglion-cells  may  be  found. 

More  or  less  sclerosis  of  the  antero-lateral  columns  is  met  with,  the 
neuroglia  is  thickened,  and  generally  there  is  some  atrophy  of  the  nerve- 
fibres.  The  sclerosed  area  is  sometimes  confined  to  the  immediate  neighbor- 
hood of  the  anterior  homs,  sometimes  diffused  throughout  the  antero-lateral 
columns,  the  pyramidal  tract  in  the  latter  case  being  particularly  liable  to 
suffer.  As  a  result  of  these  changes  the  diseased  half  of  the  cord  is  smaller 
than  the  other,  and  this  is  often  apparent  to  the  naked  eye.  The  alteration 
in  the  shape  of  the  cord  is  most  marked  when  the  damage  to  the  gray  matter 
is  greatest.  The  anterior  nerve-roots  at  the  most  diseased  points  are  small 
and  gray,  and  the  degeneration  of  the  nerve-fibres  may  be  traced  down  the 
nerve-trunks.  Often  a  few  fibres  appear  healthy,  although  all  the  rest  have 
perished. 

It  is  now  generally  agreed  that  the  primary  lesion  is  an  inflammatory 
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condition  in  the  anterior  horns  of  the  gray  matter,  and  that  this  may  be 
preceded  in  rare  cases  by  a  slight  hemorrhage.  The  inflammation  spreads 
over  the  greater  portion  of  the  cord,  but  is  most  intense  and  violent  in  the 
cervical  and  lumbar  enlargements,  where  foci  of  softening  and  destruction 
of  the  ganglion-cells  occur.  When  the  inflammation  subsides,  a  gradual 
improvement  takes  place  in  those  areas  where  the  destruction  of  the  gray 
matter  has  been  incomplete  ;  but  when  the  nervous  matter  has  been  entirely 
destroyed  there  is  a  gradual  development  of  cicatricial  connective  tissue  in 
its  place. 

The  peripheral  nerves  have  been  found  to  be  atrophied. 

The  muspular  tissue  undergoes  degeneration  at  an  early  period.  At  first 
the  muscular  fibres  are  narrowed  and  in  a  state  of  granular  degeneration, 
with  increase  of  the  nuclei  of  the  sheath  and  of  the  interstitial  tissue. 
Granules  and  pigment  masses  are  found  between  the  sarcolemma  sheaths. 
In  advanced  cases  there  is  complete  disappearance  of  the  muscular  fibres, 
and  their  place  is  taken  by  fibrous  tracts,  which  are  developed  partly  from 
the  sarcolemma  sheaths  and  partly  from  the  interstitial  connective  tissue. 
Here  and  there  will  be  found  healthy  muscular  fibres.  Sometimes  fat  ac- 
cumulates in  the  interstitial  tissue,  so  that  the  muscle  does  not  materially 
lessen  in  bulk.  In  some  of  the  lighter  cases  in  which  incomplete  recovery 
takes  place,  some  of  the  fibres  are  restored  to  their  normal  appearance,  but 
they  are  smaller  and  the  interstitial  connective  tissue  is  greater  in  amount 
than  usual.  Barlow  (loo.  cit.)  says  that  it  is  now  generally  conceded  that 
a  muscle  may  be  much  wasted  in  bulk  without  showing  any  marked  sign 
of  degeneration  microscopically. 

The  tendons  are  atrophied  and  stretched.  The  growth  of  the  bones  is 
always  retarded.  The  medullary  portion  is  increased  relatively,  and  the 
fatty  contents  are  more  abundant ;  the  external  hard  lamella  of  the  bone  is 
thin  and  friable.  The  bones  are  not,  however,  especially  liable  to  fracture. 
The  ligaments  of  the  joints  are  stretched  and  relaxed,  and  the  articular 
extremities  of  the  bones  are  atrophied,  the  cartilages  thin,  and  sometimes 
eroded.     The  arteries  are  diminished  in  calibre. 

For  the  above  description  of  the  pathology  of  this  disease  I  am  largely 
indebted  to  Ross,  Jacobi,  and  Gowers. 

Diagnosis. — This  is  not  difficult  when  we  consider  the  essential  features 
of  the  disease.  Certain  of  the  symptoms  are  so  striking  and  peculiar  that 
when  present  the  diagnosis  can  readily  be  made.  But  all  cases  are  not 
typical,  and  in  the  early  stages  before  the  full  development  of  the  paralysis 
it  is  not  easy  to  make  a  diagnosis.  The  fever  which  precedes  the  attack 
may  be  mistaken  for  the  pyrexia  of  cold,  indigestion,  or  some  other  cause, 
and  when  the  paralysis  does  appear  it  may  be,  and  often  is,  mistaken  for 
weakness  from  the  prostration  following  the  fever.  If  we  bear  in  mind 
that  the  prostration  following  an  attack  of  illness  never  amounts  to  com- 
plete loss  of  power  to  move,  the  mistake  will  not  be  made. 

The  chief  characteristic  features  of  poliomyelitis  anterior  are — 
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1.  An  abrupt  onset,  generally  accompanied  by  fever,  vomiting,  or  diar- 
rhoea or  the  paralysis  is  observed  in  the  morning,  after  more  or  less  fever 
has  existed  for  twelve  or  twenty-four  hours. 

2.  The  paralysis  usually  is  complete  within  a  few  hours.  This  is  not 
always  the  rule,  for  the  paralysis  may  be  gradual  and  involve  one  limb 
after  another. 

3.  Absence  of  disorders  of  sensation,  rigidity,  or  contractures  of  the 
limbs.  There  may  be  hyperesthesia  or  articular  soreness  on  motion,  but 
this  is  transient.     Absence  of  vesical  or  rectal  paralysis. 

4.  The  regression.  This  almost  invariably  takes  place.  Occasionally, 
when  but  one  limb  or  group  of  muscles  is  attacked  in  the  onset,  there  is  no 
regression.  The  loss  of  power  recedes  gradually  from  some  of  the  muscles, 
and  finally  becomes  localized  in  certain  groups  which  are  supplied  by  the 
same  nerve. 

5.  The  early  loss  of  response  to  the  induced  electrical  current  in  the 
affected  muscles,  and  later  the  reaction  of  degeneration  which  is  found. 
The  return  of  response  to  the  faradic  current  with  restoration  of  power. 

6.  The  arrest  of  growth  in  the  paralyzed  limb.  The  shortening  of 
the  bones  of  the .  foot.  The  deformities  which  result,  giving  rise  to  the 
various  forms  of  club-foot.  The  peculiar  condition  of  the  skin  in  the 
affected  part,  with  the  absence  of  bed-sores  or  trophic  lesions. 

The  diseases  which  are  most  likely  to  be  confounded  with  poliomyelitis 
are  cerebral  palsies,  general  or  transverse  myelitis,  progressive  muscular 
atrophy,  diphtheritic  paralysis,  and  multiple  neuritis. 

The  diagnosis  from  cerebral  palsies  is,  as  a  rule,,  not  difficult.  A  cere- 
bral paralysis  is  almost  always  hemiplegic,  while  in  poliomyelitis  this  form 
is  rare,  and  especially  so  in  the  onset.  The  hemiplegic  type  may  remain 
after  the  recession  of  the  paralysis  from  the  other  limbs.  Cerebral  paraly- 
sis is  generally  preceded  by  convulsions,  and  there  is  stupor  or  delirium. 
Both  of  these  conditions  are  rare  in  poliomyelitis.  Facial  paralysis  is 
frequent  in  cerebral  hemiplegia,  and  very  unusual  in  the  disease  under  con- 
sideration. In  cerebral  palsy  the  muscles  respond  readily  to  the  induced 
current,  and  in  poliomyelitis  there  is  no  response.  The  knee-jerk  is  ex- 
aggerated in  one  and  abolished  in  the  other.  The  skin  reflexes  may  be  lost 
in  both. 

The  following  table  from  Jacobi x  is  convenient  in  showing  the  differ- 
ential points  in  the  two  diseases  : 

Poliomyelitis.  Cerebral  Paralysis. 

Paraplegic  or  monoplegic  the  rule.    Hemi-  Hemiplegic  the  rule.     Monoplegic  as  re- 

plegic  as  residuum  from  paraplegia  and  in-  siduum  of  hemiplegia,  or  as  result  of  soli- 

volving  facial  nerve  (very  exceptional).  tary  tubercle  (exceptional). 

Intelligence  free  (rule).  Intelligence  depressed  (rule). 

Intelligence  depressed,  when  spinal  paral-  Intelligence    free    (exception,    especially 

ysis  has  affected  imbecile  children.  with  solitary  tubercle). 

"Op.  cit.,p.  1152. 
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Poliomyelitis.  Cerebral  Paralysis. 

Disposition  lively.  Disposition  apathetic  or  cross. 

Initial  convulsion  unique;  general  symp-         Convulsions  repeated;  pyrexia  prolonged 
toms  of  a  few  hours'  duration  (rule).     Con-     several  days  or  weeks  (rule), 
vulsions  repeated  during  two  to  three  weeks 
before  paralysis  (?) ;    fever  a  month   (rare 
exception). 

Sensibility  intact  (rule).  Sensibility  intact  after  initial  period. 

Keflexes  cutaneous,  and  tendon  lowered         Reflexes  intact, 
or  lost  (rule).     Reflexes  preserved  when  the 
single  muscles  in  groups  are  paralyzed. 

Associated    movements   of   hand    absent         Associated  movements  frequently  observed 
(Seeligmuller).  in  hand. 

No  rigid  contractions  of  upper  extremity.         Extensive  and  rigid  contractions  of  upper 

extremity  very  frequent. 

Atrophy   of  paralyzed  muscles   and   ar-         Atrophy  very  slight, 
rested  development  of  limb  very  marked. 

Earadic  contractility  diminished  or  lost ;  Electrical  reactions  normal, 

degenerative  muscular  reaction. 

In  myelitis  there  is  more  violent  and  persistent  fever.  There  is  hyper- 
sesthesia,  which  is  intense,  and  is  followed  by  anaesthesia.  There  is  con- 
siderable pain  on  movements  of  the  trunk,  and  girdle-pain  is  generally 
present.  The  reflexes  and  knee-jerk  may  be  absent  at  first,  but  in  a  few 
days  they  return  and  become  excessive.  The  muscles  may  atrophy,  but 
there  is  no  loss  of  response  to  the  faradic  current.  Bed-sores  occur  early. 
The  onset  of  the  paralysis  is,  as  a  rule,  much  less  rapid  than  in  polio- 
myelitis. Transverse  myelitis  iri  children  is  usually  due  to  disease  of  the 
vertebra?,  and  this  gives  rise  to  deformity,  which  can  be  detected. 

Progressive  muscular  atrophy  is  a  rare  disease  in  children,  and  should  not 
be  mistaken  for  poliomyelitis,  even  in  the  chronic  form.  The  onset  of  the 
paralysis  is  gradual  and  corresponds  to  the  increase  of  the  atrophy.  Faradic 
contractility  remains  as  long  as  any  muscular  fibres  are  left.  The  knee- 
jerks  often  remain  to  the  last.     There  is  no  arrest  of  growth  in  the  bones. 

Diphtheritic  paralysis  may  sometimes  be  mistaken  for  poliomyelitis. 
Often  there  is  so  long  an  interval  between  the  diphtheria  and  the  paralysis 
that  there  is  a  difficulty  in  diagnosis.  In  diphtheritic  paralysis  there  is  a 
history  of  throat-lesion ;  the  paralysis  is  less  general,  and  usually  affects 
the  pharyngeal  muscles  as  well  as  those  of  the  limbs.  The  response  to  the 
faradic  current  is  lowered,  but  not  completely  lost,  and  there  is  no  recession 
of  the  paralysis  from  certain  muscles  or  groups  of  muscles,  but  recovery 
takes  place  gradually  and  steadily. 

Multiple  neuritis  seldom  occurs  in  children,  but  when  it  does  it  resem- 
bles poliomyelitis  in  many  respects.  There  is  more  marked  hypersesthesia, 
and  there  is  tenderness  over  the  nerve-trunks.  Movements  of  the  paralyzed 
limbs  are  painful.  There  are  sensations  of  numbness  and  pricking  in  the 
parts  affected.  The  paralysis  comes  on  rather  more  slowly,  and  the  loss  of 
response  to  the  faradic  current  is  more  gradual ;  moreover,  regression  does 
not  occur.     In  paralysis  from  lesion  of  a  peripheral  nerve  there  is  a  close 
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resemblance  to  poliomyelitis  when  the  paralysis  is  limited.  It  is  distin- 
guished by  observing  the  distribution  of  the  injured  nerve  and  the  accom- 
panying disturbances  of  sensibility  and  trophic  skin-lesions. 

Hip-joint  disease  may  be  mistaken  for  infantile  paralysis.  I  have  seen 
one  case  in  which  the  parents  thought  the  leg  was  paralyzed,  when  it  was 
immovable  from  pain  in  an  inflamed  hip-joint.  An  examination  shows 
that  there  is  no  paralysis  and  no  interference  with  reflex  actions ;  indeed, 
the  knee-jerk  may  be  exaggerated.  In  hip-disease  it  is  common  to  find 
difficulty  in  extending  the  leg,  but  the  presence  of  the  knee-jerk  shows  that 
spinal  paralysis  does  not  exist. 

Hemorrhage  into  the  gray  substance  of  the  cord  may  give  rise  to  symp- 
toms which  resemble  those  of  poliomyelitis  in  its  sudden  onset,  the  paralysis 
followed  by  atrophy,  the  absence  of  reflex  action,  and  the  loss  of  electrical 
irritability.  In  hsematomyelia,  however,  the  paralysis  is  more  sudden,  the 
initial  fever  is  absent,  and  there  are  disturbances  of  sensibility,  paralysis 
of  the  sphincters,  and  bed-sores. 

Birth-palsies  are  observed  immediately  after  delivery ;  the  face  and  arm 
are  usually  affected,  and  the  wasting  which  occurs  is  localized  to  certain 
muscles.     Recovery  generally  takes  place  early. 

Spastic  paraplegia  is  readily  distinguished  by  the  fact  that  the  paralysis 
is  gradual,  there  is  but  little  atrophy,  the  limbs  are  in  a  rigid  condition, 
the  reflex  actions  are  exaggerated,  and  there  is  no  loss  of  faradic  irritability. 

Prognosis. — As  regards  life,  the  prospects  of  the  patient  are  exceedingly 
good.  In  some  cases  the  child  may  die  from  the  intensity  of  the  initial 
symptoms  or  from  implication  of  the  respiratory  muscles  at  the  onset  of 
the  attack.  Marked  cerebral  symptoms  are  of  serious  import.  After 
an  attack  a  child  may  be  left  so  much  weaker  that  he  is  readily  overcome 
by  some  other  illness. 

I  have  seen  one  case,  not  a  child,  but  a  youth  of  eighteen  years,  who 
succumbed  to  an  attack  of  poliomyelitis  twelve  days  from  the  onset,  from 
paralysis  of  the  respiratory  muscles.  The  patient  I  saw  in  consultation 
with  Dr.  Radcliffe  Cheston.  He  had  gone  to  the  sea-shore  on  an  intensely 
hot  day  in  July,  and  in  the  evening  there  was  a  sudden  change  in  the  tem- 
perature. The  patient  became  exceedingly  cold,  and  the  next  day  he  had 
weakness  of  the  legs.  In  five  days  there  was  general  paralysis,  but  it  was 
not  complete  in  all  the  affected  parts.  The  legs  were  motionless,  but  the 
forearms,  hands,  and  fingers  could  be  moved  feebly.  The  head  could  be 
extended,  and  turned  from  side  to  side,  but  not  flexed.  Swallowing  was 
difficult,  but  was  relieved  for  two  days,  to  become  again  almost  impossible. 
Sensation  was  good,  except  for  some  confusion  to  the  compass-points.  All 
the  skin  and  tendon  reflexes  were  lost,  except  the  cremasteric.  There  was 
retention  of  urine  for  a  time  on  the  tenth  day,  but  the  bladder  regained  its 
tone.  The  muscles  responded  to  a  slowly-interrupted  faradic  current.  On 
the  eleventh  day  the  respiratory  muscles  became  weaker,  and  the  patient 
died  on  the  twelfth  day.     The  mind  was  clear  throughout. 
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The  danger  to  life  in  the  great  majority  of  cases  is  slight,  but  the  im- 
portant question  soon  arises,  How  far  will  the  patient  recover,  and  which 
muscles  are  likely  to  remain  paralyzed  ?  This  point  cannot  be  decided  until 
the  paralysis  has  become  stationary ;  and  this,  as  a  rule,  does  not  take  place 
until  after  a  week  or  ten  days.  An  electrical  examination  will  now  be  of 
great  service  in  helping  us  to  determine  which  muscles  are  likely  to  recover 
and  which  will  have  definitive  paralysis.  Those  muscles  which  do  not  re- 
spond to  the  faradic  current  are  likely  to  remain  permanently  paralyzed.  An 
electrical  examination  should  be  made  every  few  days,  and  it  may  be  found 
that  the  muscles  which  at  first  did  not  respond  to  the  induced  current  will 
after  a  week  or  more  give  a  feeble  response.  We  may  then  expect  partial 
or  complete  recovery  to  take  place  in  these  muscles.  When  there  is  no 
loss  of  faradic  contractility  a  few  days  after  the  paralysis  has  become  sta- 
tionary, we  can  with  reasonable  certainty  look  for  recovery  in  a  few  weeks 
or  months.  If  the  electrical  contractility  is  gradually  lost,  wasting  and 
paralysis  will  result  for  a  long  time.  If  after  two  or  three  months  there  is 
much  wasting  and  the  loss  of  power  is  complete,  there  will  never  be  much 
gain  in  strength.  If  the  patient  is  seen  in  the  chronic  stage,  the  prognosis 
will  depend  on  the,  degree  of  atrophy  which  has  taken  place  and  the  elec- 
trical condition  of  the  muscles.  If  there  is  even  a  feeble  response  to  the 
faradic  current,  we  can  safely  predict  considerable  gain ;  but  if  the  muscles 
fail  to  respond  to  this  current  and  give  the  reaction  of  degeneration  to  the 
galvanic  current,  there  is  little  or  no  hope  that  there  will  be  any  restoration 
of  power.  In  any  event  it  is  extremely  rare  that  perfect  recovery  takes 
place.  Even  when  every  muscle  in  the  paralyzed  limb  has  regained  power 
of  motion  there  remain  a  certain  enfeeblement  and  a  degree  of  wasting 
which  prevent  the  member  from  being  as  perfect  as  its  fellow.  The  loss  of 
power  is  most  conspicuous  in  the  leg.  In  the  arm  a  slight  amount  of  weak- 
ness or  atrophy  is  not  noticeable.  On  the  other  hand,  we  should  not  give  an 
unfavorable  prognosis  even  if  the  paralysis  has  persisted  for  many  months 
or  even  for  a  year  or  two.  Faithful  and  intelligent  treatment  will  often 
bring  about  gain  in  an  atrophied  and  powerless  limb.  As  regards  walking, 
there  are  few  cases  which  cannot  be  made  to  walk  very  well  with  the  aid 
of  suitable  apparatus,  and  often  the  improvement  after  the  apparatus  has 
been  applied  will  increase  for  some  time.  I  am,  however,  far  from  agreeing 
with  Dr.  Gibney  when  he  says,  "  It  will  be  seen  that  surgery,  after  all, 
offers  the  only  relief  in  infantile  paralysis." '  I  have  seen  a  number  of 
cases  in  which  conspicuous  gain  followed  the  use  of  massage,  electricity, 
and  other  therapeutic  means.     Many  others  have  had  the  same  experience. 

In  one  patient,  whose  case  I  have  related  elsewhere,2  there  was,  eighteen 
months  after  the  attack,  no  response  to  the  faradic  current  in  any  of  the 


1  The  Limitation  of  Therapeutics  in  Infantile  Paralysis,  New  York  Medical  Journal, 
April  3,  1886. 

2  American  Journal  of  the  Medical  Sciences,  April,  1875. 
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muscles  of  the  left  leg  except  the  anterior  tibial  group,  and  the  child  was 
unable  to  move  any  part  of  the  limb,  with  the  exception  of  flexing  the 
foot  and  toes.  In  six  weeks  the  patient  had  recovered  the  power  of  most 
of  the  leg  movements.  Another  patient,  who  was  in  the  Infirmary  for 
Nervous  Diseases,  was  totally  paraplegic.  There  was  loss  of  power  even 
in  the  adductors  of  the  thighs.  This  little  patient  regained  the  control 
of  nearly  all  the  leg  muscles,  and  walked  quite  well  with  crutches. 

Treatment. — The  treatment  may  be  divided  into  that  which  is  suitable 
for  the  initial  stage  and  that  for  the  chronic  period.  At  the  onset  of  the 
attack  the  symptoms  should  be  examined  closely,  and  everything  that 
might  tend  to  produce  reflex  irritation  should  receive  attention.  If  the  gums 
are  swollen  and  tender,  they  should  be  lanced.  If  there  is  any  reason  to 
suspect  the  presence  of  worms  in  the  intestinal  canal,  a  vermifuge  should  be 
administered.  I  have  seen  two  or  three  cases  in  which  a  dose  of  santonine 
and  calomel  expelled  several  lumbricoids  and  speedy  amelioration  of  the 
paralysis  followed.     If  the  fever  is  high,  means  should  be  used  to  reduce  it. 

Leeches  may  be  applied  over  the  spine  at  the  cervical  and  lumbar  en- 
largements of  the  cord.  Counter-irritation,  in  the  form  of  mustard  plasters 
or  tincture  of  iodine,  is  advisable.  The  application  of  the  spinal  ice-bag  is 
a  means  that  is  to  be  strongly  recommended.  Medicinally,  ergot  is  the 
remedy  which  theoretically  should  be  of  value,  and  its  use  is  often  fol- 
lowed by  improvement.  It  is  best  given  to  children  in  the  form  of  the 
fluid  extract  by  the  mouth,  or  ergotine  may  be  given  in  suppositories. 
Ergotine  has  been  advised  hypodermically  in  this  disease,  but  it  is  exces- 
sively painful  in  this  way,  and  should  not  be  administered  except  in  cases 
where  the  patient  cannot  swallow  and  the  bowel  is  unretentive.  Ergot 
should  be  given  in  large  doses  as  long  as  the  stomach  will  tolerate  it. 
Hammond  recommends  the  fluid  extract  in  doses  of  ten  drops  three  times  a 
day  for  infants  of  six  months,  and  half  a  drachm  for  childreu  between  one 
and  two  years.  Belladonna  has  been  advised,  but  its  value  is  doubtful. 
Mercury  and  iodide  of  potassium  have  also  been  employed,  but  they  are 
not  adapted  to  the  acute  stage.  If  there  is  any  evidence  of  meningitis  as  a 
complication,  these  remedies  are  indicated. 

The  treatment  for  the  chronic  stage  consists  in  remedies  to  restore  power 
to  the  paralyzed  muscles  and  in  the  use  of  means  to  prevent  and  correct 
deformities.  The  most  important  of  the  former  are  electricity  and  massage. 
Electricity  may  be  begun  in  one  week  from  the  onset  of  the  paralysis,  pro- 
vided that  there  is  no  fever  nor  muscular  hyperesthesia.  Until  after  the 
third  or  fourth  week,  only  the  mildest  currents  should  be  used,  as  stronger 
currents  might  cause  increase  of  the  disease  in  the  cord.  Erb  recommends 
central  galvanization  at  this  stage.  It  is  given  by  placing  the  positive  pole 
(anode)  over  the  spine  at  the  seat  of  the  lesion  and  the  negative  pole  (kathode) 
at  the  epigastrium.  It  has  also  been  advised  to  use  galvanism  to  the  cord. 
It  is  extremely  doubtful,  however,  if  either  of  these  methods  is  of  any  value. 
In  using  electricity  to  the  muscles  it  should  first  be  determined  which  current 
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to  use.  This  will  depend  upon  whether  the  muscles  respond  to  the  faradic 
current.  If  they  do,  then  this  current  should  be  selected.  A  cardinal  point 
in  the  administration  of  electricity  is  to  use  the  least  amount  that  will 
cause  a  muscular  contraction.  The  slowly-interrupted  current  is  preferable, 
because  a  greater  amount  of  contraction  can  be  obtained  in  this  way  with 
less  pain.  The  application  should  be  of  short  duration ;  each  muscle  may 
be  made  to  contract  three  or  four  times.  The  treatment  should  be  used 
daily.  If  the  muscles  fail  to  respond  to  the  faradic  current,  galvanism 
should  be  employed.  A  great  obstacle  to  the  use  of  this  form  of  electricity 
is  the  pain  it  causes.  Children  are  much  more  intolerant  of  galvanism 
than  of  faradism.  If  the  former  is  used,  it  is  impracticable  to  use  a  cur- 
rent strong  enough  to  produce  muscular  contractions.  We  must  content 
ourselves  with  a  current  of  moderate  intensity.  The  best  way  to  use  it 
is  to  apply  the  anode,  which  should  be  large  and  well  wetted,  over  the 
nerve-trunk,  and  stroke  the  kathode  firmly  over  the  surface  of  the  entire 
limb.  In  children,  and  indeed  in  adults,  it  is  best  to  begin  the  use  of 
galvanism  by  simply  applying  the  wet  sponges  to  the  limb  affected,  without 
any  current,  going  through  the  manipulations,  however,  as  if  there  really 
was  a  current.  The  next  day  one  or  two  cells  may  be  used,  and  after  this 
the  current  should  be  gradually  increased  from  day  to  day.  Static  elec- 
tricity has  sometimes  been  used  advantageously  when  neither  faradism.  nor 
galvanism  has  been  of  avail. 

Massage  is  of  the  greatest  value  in  infantile  spinal  paralysis.  Not  only 
does  it  keep  up  the  nutrition  of  the  muscles  and  reduce  the  wasting,  but  it 
assists  in  relaxing  the  shortened  and  contracted  muscles  and  tendons.  Mas- 
sage should  be  given  by  a  person  skilled  in  the  employment  of  it,  and  at 
the  same  time  that  the  massage  is  used  the  contracted  muscles  should  be 
thoroughly  stretched.  Care  should  be  taken  not  to  allow  the  application 
of  massage  to  be  kept  up  too  long.  It  is  best  to  have  the  application  short, 
but  used  daily.  The  length  of  each  application  will  depend,  of  course,  on 
the  extent  of  the  paralysis.  If  only  one  leg  is  paralyzed,  ten  minutes  is 
long  enough.  In  some  cases  the  tension  of  the  contracted  tendons  is  so 
great  that  massage  and  stretching  will  not  overcome  it,  and  then  tenotomy 
is  necessary;  but  in  a  niuch  larger  number  of  cases  than  is  generally  be- 
lieved, faithful  and  thorough  massage  will  do  as  much  as  tenotomy.  Short- 
ening will  occur  after  the  division  of  tendons  if  care  is  not  used  to  keep 
them  stretched.  It  is  very  necessary  to  overcome  contractures  as  early  as 
possible,  for  all  efforts  to  restore  muscular  tone  in  a  paralyzed  muscle  will 
be  nugatory  if  it  is  kept  stretched  by  the  contraction  of  its  opponent. 
Muscles  which  have  no  faradic  irritability  while  stretched  in  this  way  will 
often  regain  it  when  the  rigidity  of  their  antagonists  has  been  overcome. 

The  tendons  about  the  foot  most  often  require  tenotomy,  especially  the 
tendo  Achillis  and  the  plantar  fascia.  After  tenotomy  an  apparatus  is 
needed,  and  manipulation  should  be  kept  up  as  long  as  there  is  a  tendency 
for  contraction  of  the  tendon  to  recur.      Dr.  V.  P.  Gibney  (foe.  cit.)  speaks 
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of  an  operation  for  shortening  an  over-stretched  tendon,  as,  for  example,  in 
calcaneus  when  the  tendo  Achillis  is  much  lengthened.  The  operation  was 
devised  by  Mr.  Alfred  Willett,  of  St.  Bartholomew's  Hospital,  and  consists 
in  excising  a  portion  of  the  tendon  and  suturing  the  ends  with  the  sur^ 
rounding  tissues.  In  the  use  of  massage  it  is  often  suggested  by  the  friends 
of  the  patient  that  various  applications  be  made ;  but  it  is  best  to  manipulate 
with  the  bare  hand.  A  little  vaseline  or  oil  may  be  used  to  facilitate  the 
movements  and  to  prevent  irritation  of  the  skin,  but  a  good  masseur  will 
rub  better  with  the  uncovered  hand  and  never  cause  irritation  of  the  skin. 

The  paralyzed  limbs  should  be  kept  warm.  In  winter  the  temperature 
of  the  part  is  greatly  lowered.  It  is  well  to  keep  the  limb  constantly  cov- 
ered with  silk  or  woollen  material,  or  with  chamois-skin.  The  application 
of  dry  heat  to  the  paralyzed  part  is  useful  in  connection  with  other  means. 
It  has  been  advised  in  the  case  of  a  paralyzed  leg  to  put  the  limb  through 
a  hole  in  a  newspaper  and  toast  it  before  an  open  fire.  On  putting  the 
child  to  bed  at  night  it  is  a  good  plan  to  use  brisk  friction  for  a  few 
minutes  over  the  affected  parts,  and  then  envelop  them  in  flannel. 

Medicines  are  of  little  value  in  the  chronic  stage.  Strychnine  has  been 
recommended  both  per  os  and  hypodermically,  but  it  has  never  been  proved 
to  be  of  use.  If  the  general  condition  is  poor,  cod-liver  oil  or  the  hypo- 
phosphites  are  indicated ;  but  the  general  health  in  infantile  paralysis  is 
usually  excellent. 

It  is  of  prime  importance  to  give  the  paralyzed  parts  as  much  use  as 
possible.  If  the  lower  extremities  are  affected,  an  effort  should  be  made 
to  have  the  child  walk  as  early  as  possible.  To  accomplish  this,  ap- 
paratus of  some  kind  is  needed.  The  lightest  form  of  instrument  should 
always  be  used.  Theoretically,  the  use  of  elastic  bands  to  supply  the  place 
of'the  paralyzed  muscles  should  aid  the  patient  in  walking ;  practically,  the 
chief  use  of  the  apparatus  is  to  support  the  joints.  Care  should  be  taken  to 
have  the  steel  rods  thoroughly  padded  at  the  joints,  so  as  to  avoid  friction 
and  the  formation  of  callosities.  A  well-fitting  apparatus  should  not  make 
pressure  at  a  joint.  If  all  the  leg  and  thigh  muscles  are  powerless,  the 
apparatus  should  have  a  lock  or  catch  at  the  knee,  so  that  in  standing 
the  joint  shall  be  rigid,  and  in  sitting  the  catch  can  be  released,  to  allow 
flexion  of  the  knee.  It  is  remarkable  how  well  a  child  who  is  paralyzed  in 
both  legs  can  walk  with  apparatus.  To  aid  a  child  in  walking  with  appa- 
ratus some  form  of  crutch  is  needed.  For  several  years  the  Darrach  wheel- 
crutch  has  been  used  at  the  Philadelphia  Infirmary  for  Nervous  Diseases, 
and  has  proved  most  satisfactory.  It  is  simply  a  light  frame  with  wheels 
which  turn  readily  in  any  direction ;  the  top  of  the  framework  is  padded 
where  it  fits  under  the  arms,  and  there  is  a  piece  of  covered  metal  for  the 
hands  to  hold.  The  use  of  such  apparatus  enables  the  unaffected  muscles  to 
be  exercised,  and  those  enfeebled  are  brought  into  play.  Another  important 
use  of  apparatus  is  the  prevention  of  deformities,  and  it  is  with  this  object 
in  view  that  the  early  application  of  the  instruments  should  be  made.    Of 
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course  care  must  be  taken  to  keep  the  apparatus  in  repair  and  fitting  prop- 
erly. The  child  is  constantly  outgrowing  them,  and  parents  are  often  care- 
less about  attention  to  the  repairs.  As  a  rule,  the  instruments  need  not  be 
worn  at  night ;  but  if  there  is  much  tendency  to  contraction  of  the  tendons 
a  lighter  form  of  apparatus  should  be  applied  when  the  patient  goes  to  bed. 
There  is  no  indication  for  the  application  of  apparatus  in  paralysis  of  the 
upper  extremities.  An  apparatus  has  been  recommended  in  cases  of  wrist- 
drop from  paralysis  of  the  extensors,  but  it  is  not  of  any  practical  value  in 
children.  A  sling  or  straps  to  support  the  arm  when  there  is  paralysis  of 
the  deltoid  and  shoulder  muscles  are  of  real  utility,  for  they  prevent  the 
weight  of  the  arm  from  dragging  the  head  of  the  humerus  out  of  the  glenoid 
cavity,  and  the  stretching  of  the  deltoid  is  obviated. 

Gowers  warns  us  to  be  careful  about  exposure  to  cold  in  cases  where  the 
back  muscles  are  weak.  In  such  cases  the  respiratory  muscles  are  feeble, 
and,  "although  normal  breathing  may  not  be  impaired,  the  diminution 
in  strength  may  render  an  acute  bronchial  catarrh  rapidly  fatal,  and  this 
even  months  after  the  onset  of  the  paralysis." 

In  the  treatment  of  these  cases  the  utmost  patience  and  perseverance  are 
requisite  on  the  part  of  the  parents  and  the  physician.  If  "  eternal  vigi- 
lance is  the  price  of  liberty,"  so  are  persistence  and  long-continued  treatment 
and  care  the  price  of  improvement  in  this  disease.  The  parents  of  the 
patient  must  be  made  to  realize  that  the  treatment  will  have  to  be  kept 
up  for  months  or  even  for  years.  Constant  attention  will  be  required  to 
prevent  deformities,  for  the  more  the  child  walks  the  greater  will  be  the 
tendency  to  deformities  from  contraction  and  relaxation  of  ligaments  and 
tendons  about  the  joints. 
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By  CHAELBS  L.  DANA,  M.D. 


FRIEDREICH'S  ATAXIA. 

Synonymes. — Hereditary  ataxia,  Friedreich's  disease,  Family  ataxia, 
Generic  ataxia. 

Definition. — Friedreich's  ataxia  is  a  chronic  degenerative  disease,  affect- 
ing the  several  long-fibre  systems  of  the  spinal  cord,  especially  that  of  the 
posterior  column,  and  later  those  of  the  lateral  columns.  It  begins  in  the 
lumbar  region  and  extends  upward  and  downward,  finally  involving  the 
medulla  and  especially  the  nuclei  of  the  hypoglossal  nerve.  It  develops  in 
childhood,  affecting  persons  with  an  imperfectly-developed  spinal  cord  the 
result  of  a  neurotic  inheritance.  Clinically  the  disease  is  characterized  by 
ataxia  beginning  in  the  lower  limbs  and  gradually  involving  the  upper 
limbs  and  the  organs  of  speech.  Curvature  of  the  spine,  talipes,  vertigo, 
and,  finally,  paralysis  and  contractures  appear.  The  knee-jerk  is,  as  a  rule, 
absent.  There  is  but  little  pain  or  anaesthesia,  and  optic  atrophy  and 
visceral  troubles  are  usually  absent. 

History. — The  disease  was  first  described  in  1861  by  Friedreich,  who 
reported  six  cases.  Carre  reported  one  case  in  1865;  Bradbury  one  case 
and  Carpenter  two  cases  in  1871 ;  Kellogg  two  cases  in  1875;  Dreschfeld 
three  cases  in  1876;  Friedreich  three  more  cases  in  1877;  Kahler  and 
Pick,  Schmidt,  Seeligmuller,  Hollis,  and  Gowers  reported  eleven  more 
cases;  so  that  by  the  end  of  the  year  1880  thirty-one  cases  had  been  re- 
ported. The  first  Italian  cases  were  reported  by  Musso  in  1884.  Ameri- 
can cases  began  to  be  recorded  rapidly  after  Dr.  W.  E.  Smith  had  reported 
his  cases  in  1885.  Up  to  the  present  time  one  hundred  and  sixty-five  cases 
have  been  put  on  record  in  greater  or  less  detail. 

There  have  been  fourteen  German  observers  and  thirty-three  cases, 
fifteen  English  and  thirty-six  cases,  six  Italian  and  twenty  cases,  eight 
French  and  sixteen  cases,  seventeen  American  and  fifty-six  cases.  A  few 
cases  of  Swiss  and  other  nationalities  have  also  been  reported.  American 
physicians  have,  as  may  be  seen,  been  particularly  active  in  studying  the 
peculiar  disorder  under  consideration. 
716 
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Dr.  Kellogg  was  among  the  first  to  observe  the  disease.  Dr.  W.  Everett 
Smith  not  only  added  to  its  literature,  but  also  contributed  the  results  of  a 
post-mortem  study  upon  one  case.  In  particular,  Dr.  J.  P.  Crozer  Griffith 
has  worked  up  the  subject  in  great  detail  and  with  the  most  praiseworthy 
care.  His  monograph  upon  Friedreich's  ataxia  is  the  latest  and  by  far  the 
most  complete  analysis  of  the  subject  which  has  been  published.  An  ex- 
cellent monograph  was  also  written  by  Dr.  A.  Brousse  in  1882,  and  a 
valuable  critical  digest  by  Ormerod  was  published  in  Brain  in  1884. 
Bury  analyzed  all  previously  published  cases  in  1886,  and  Vizioli  did  the 
same  in  the  same  year. 

To  all  these  writers  I  must  express  my  indebtedness,  but  more  particu- 
larly to  Dr.  Griffith.  To  his  paper,  published  early  in  1889  and  containing 
an  analysis  of  one  hundred  and  forty-three  cases,  there  can  now  be  added  a 
case  published  in  this  article  by  myself,  a  case  of  Dr.  V.  P.  Gibney's,1  three 
cases  by  Dr.  E.  E.  Wells,2  five  cases  by  Tourette,3  one  of  which  had  been 
previously  reported  by  Blocq,  three  cases  by  J.  M.  Clarke,4  one  case  by 
Dalche,  of  doubtful  character,8  two  cases  by  Paul  Blocq,6  a  case  of 
Ladame's  (infra),  a  second  case  of  my  own  reported  to  the  New  York 
Neurological  Society,  January  11,  1890,  and  four  cases  reported  by  me  for 
Dr.  Rook,  of  Quincy,  Illinois,  at  the  same  time :  total,  one  hundred  and 
sixty-five.  Dr.  P.  Ladame  has  written  a  very  good  monograph  on  this 
subject  in  the  Revue  Midicale  de  la  Suisse  Romande,  July,  August,  and 
November,  1889.  Soca,  in  a  Paris  thesis,  November,  1888,  collects  one 
hundred  and  sixty-five  cases,  but  includes  some  which  should  not  be  classed 
as  Friedreich's  ataxia. 

Etiology. — Predisposing  Causes:  Heredity. — The  fundamental  factor 
in  predisposition  is  an  inherited  or  connate  lack  of  development  of  the 
spinal  cord,  more  particularly  of  the  columns  of  Goll  and  pyramidal  tracts. 
This  condition  is  inherited  directly  sometimes,  but  indirectly,  as  a  rule; 
that  is  to  say,  the  parents  or  other  members  of  the  family  usually  show 
simply  a  neurotic  history,  and  it  is  in  only  a  minority  of  cases  that  there  is 
a  history  of  ataxia  in  the  direct  line  of  ancestry. 

The  more  frequent  condition  is  this  :  the  parents  or  grandparents  have 
some  neurosis,  such  as  insanity,  inebriety,  or  great  nervous  irritability ;  the 
ataxia  occurring  only  in  the  children  of  one  generation.  Sometimes  in  a 
single  family  the  uncles  and  nephews  or  cousins  may  be  found  to  have  the 
disease.  Hence  the  name  "  family  ataxia"  used  by  some  writers.  There 
are  a  good  many  cases  in  which  the  parents  were  apparently  perfectly  sound 
and  healthy :  yet  it  is  most  probable  that  the  sufferers  from  Friedreich's 


1  New  York  Medical  Keeord,  October  1,  1887. 

2  Journal  of  the  American  Medical  Association,  1888,  p.  303. 

3  Iconographie  de  la  Salpetriere,  vol.  i. 

1  British  Medical  Journal,  March  23,  1889. 
5  Le  Progres  Medical,  June  30,  1888. 
"  La  Prance  Medicale,  April  28,  1888. 
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disease  inherit  a  tendency  to  degenerative  processes  from  some  of  their 
ancestors.  This  degenerative  tendency  may  have  been  shown  in  those 
ancestors  in  a  very  slight  degree.  The  parents  rarely  have  locomotor 
ataxia  though  this  has  been  observed  in  a  few  cases.  The  children  of 
locomotor  ataxics  do  not  have  Friedreich's  ataxia  except  in  the  very  rarest 
instances,  but  this  may  be  due  in  part  to  the  fact  that  locomotor  ataxia 
early  establishes  impotence. 

Syphilis  in  the  parents  is  an  element  in  some — perhaps  in  many — cases. 
Congenital  syphilis  lays  a  foundation  for  neuro-degenerative  changes,  just 
as  does  the  acquired  form.  Habitual  intemperance  in  parents  undoubtedly 
is  a  factor  sometimes ;  much  more  rarely  consanguinity  and  tuberculosis  act 
as  predisposing  causes  of  degeneration. 

Race. — More  cases  have  been  observed  in  America  than  in  any  other 
country;  while  the  fewest  have  been  reported  from  France,  despite  the 
attention  called  to  the  subject  by  the  French  writers  Brousse,  Fer6,  Char- 
cot, Blocq,  and  Tourette.  I  am  inclined  to  think  that  America  is  rich 
in  this  form  of  degenerative  disorder.  Seventeen  observers  have  reported 
fifty-six  cases. 

Age. — The  disease  develops  at  about  the  time  of  puberty,  most  cases 
occurring  between  the  ages  of  six  and  fifteen  years.  It  is  not  very  rare, 
however,  for  symptoms  to  develop  even  in  infancy,  though  some  of  the 
cases  reported  at  this  time  were  probably  of  a  syphilitic  character.  In  a 
given  family  the  disease,  as  a  rule,  strikes  the  older  members  first,  but  the 
younger  members  are  attacked  at  a  relatively  earlier  age.  Thus,  the  oldest 
child  becomes  ataxic  at  the  age  of  sixteen,  the  youngest  perhaps  at  the  age 
of  ten.  The  most  typical  time  of  development  is  a  rather  late  one, — i.e., 
after  twelve  years  of  age,  as  in  Friedreich's  original  cases.  The  disease 
may  come  on  after  maturity  :  in  such  instances  it  is  only  the  family  history 
which  will  justify  the  diagnosis  of  Friedreich's  ataxia.  True  locomotor 
ataxia  may  be  present  in  the  parents  and  Friedreich's  ataxia  in  the  chil- 
dren. 

In  American  cases  the  age  of  development  of  the  disease  has  been 
rather  earlier  than  the  average,  with  the  exception  of  the  cases  reported  by 
Wells. 

Sex. — The  male  sex  slightly  predominates,  its  proportion  being  about 
sixty  per  cent.  In  America  the  female  sex  has,  however,  been  more 
affected,  the  proportion  being  thirty-two  to  twenty-one. 

^  Social  Condition— The  patients,  so  far  as  reports  give  data,  are  the 
children  of  the  laboring  and  agricultural  classes.  They  have  been  found 
in  the  country  oftener  than  in  crowded  cities. 

Diathesis.— Nothing  is  known  specifically  regarding  the  temperament 
or  diathesis  of  the  families  affected,  except  that  nervousness  and  various 
neuroses  were  present. 

Over-Productiveness.— Some  weight  has  been  attached  to  the  fact  that 
in  many  instances  the  family  was  a  large  one,  and  the  excessive  drain  upon 
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the  mother  was  thought  to  be  an  element  in  causation.  This  is  not  the 
case,  however.  The  ataxia  appears  in  elder  children,  before  any  drain  on 
maternal  energies  could  have  occurred ;  while  very  often  the  family  is  small. 
This  is  particularly  the  case  with  the  French  patients.  In  America  one 
family  of  thirteen  and  one  of  nine  children  are  reported.  The  remaining 
families  were  not  large,  so  far  as  is  known. 

Exciting  Causes. — Nursing  at  the  mother's  breast  is  thought  to  have 
tended  to  bring  out  the  disease  in  one  Italian  family.  But  the  most  fre- 
quently reported  excitants  of  the  disease  are  the  infectious  fevers,  particu- 
larly scarlet  fever  and  diphtheria.  Rheumatism,  typhoid  fever,  variola, 
whooping-cough,  and  chorea  are  all  said  to  have  preceded  the  disease.  In 
one  of  my  own  cases  a  severe  blow  on  the  head  is  credited  by  my  patient 
with  starting  it  up.  In  the  other  case  it  was  preceded  by  whooping-cough. 
In  most  cases  there  is  no  known  exciting  cause. 

Symptoms. — The  patient  first  notices  an  uncertainty  in  the  gait  and 
some  feebleness  in  the  lower  limbs.  These  symptoms  gradually  increase 
until  they  interfere  seriously  with  progression  and  force  him  to  leave  off 
active  work.  With  this  there  may  be  some  slight  pains  or  numbness  in 
the  lower  limbs,  and  an  examination  will  show,  within  a  year  or  earlier 
that  the  knee-jerk  is  gone.  After  five  or  six  years  the  arms  become  affected 
with  incoordination,  and  a  little  later  bulbar  symptoms,  such  as  thick  or 
scanning  speech,  and  often  nystagmus,  appear.  During  this  time  the  pa- 
tient suffers  little  pain  and  has  no  trouble  with  the  bladder  or  rectum. 
Vertigo  and  headache  are  often  present.  Dorsal  flexion  of  the  toes,  talipes 
varus  or  some  other  form  of  club-foot,  and  lateral  curvature  of  the  spine 
are  often  observed.  Oscillation  of  the  head  and  choreiform  or  incoordi- 
nate movements  of  the  extremities  may  develop.  As  the  disease  progresses, 
the  legs  become  weaker,  and  finally  paraplegia,  with  contractures  and  mus- 
cular wasting,  sets  in.  The  disease  makes  slow  progress ;  often  it  remains 
almost  at  a  stand-still  for  years,  and  the  patients  usually  die  of  some  inter- 
current disease,  such  as  phthisis  or  an  infectious  fever. 

Among  the  rarely-observed  symptoms  are  tremor,  spasms,  decreased 
electrical  irritability,  muscular  atrophy,  vaso-motor  paresis,  polyuria,  gly- 
cosuria, anaesthesia,  fibrillary  tremor,  choking  attacks,  ptyalism,  strabismus, 
diplopia,  blepharospasm,  a  slight  degree  of  ptosis,  sluggish  pupils,  tachy- 
cardia, profuse  sweats,  impotence,  slight  vesical  incontinence,  fragilitas 
ossium.  Many  of  these  symptoms  are,  however,  exceptional  and  acci- 
dental. 

The  major  and  essential  symptoms  are  (1)  ataxia,  beginning  in  the 
lower  limbs  and  extending  to  the  arms  and  tongue ;  (2)  peculiar  rolling, 
ataxic  gait,  ataxia  gradually  involving  the  arms ;  (3)  disturbances  of  speech  ; 
(4)  talipes  and  spinal  curvatures ;  (5)  gradual  development  of  paraplegia ; 
(6)  loss  of  knee-jerk ;  (7)  absence  of  cutaneous  anaesthesia,  of  bladder- 
troubles,  of  eye-troubles  except  nystagmus,  and  of  severe  pains;  (8)  the 
development  of  the  foregoing  at  about  the  time  of  puberty. 
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Analysis  of  Special  Symptoms, — I  have  space  only  to  go  over  a  few 

of  these. 

Ataxia. This  is  the  fundamental  and  by  far  the  most  important  symp- 
tom. By  ataxia  in  its  broadest  sense  we  mean  a  loss  of  the  power  by 
which  one  recognizes  the  degree  of  (1)  passive  or  (2)  active  movements 
of  the  limbs,  (3)  their  position  in  space,  and  (4)  the  amount  of  resistance 
or  weight  applied  to  the  muscles.  Our  cognizance  of  these  different  things 
depends  upon  afferent  sensory  nerves  supplied  to  the  joints,  tendons,  ten- 
dinous sheaths,  and  muscles.  It  depends  in  a  very  slight  degree  also  upon 
the  cutaneous  sensory  nerves. 

(a)  When  there  is  loss  of  power  to  perceive  the  weight  of  objects  and  the 
tension  of  the  muscles,  the  muscle-nerves  are  chiefly  affected,  and  we  have 
muscular  anaesthesia,  (b)  When  there  is  loss  of  power  to  appreciate  the 
amount  of  tension  in  or  contraction  of  muscle,  and  the  relation  of  the 
limb-segments  to  each  other,  there  is  both  a  muscular  and  an  articular  an- 
aesthesia, and  we  have  a  condition  known  as  static  ataxia,  (c)  When  there 
is  loss  of  power  to  determine  the  degree  of  active  contraction  of  the  muscles 
and  the  movements  of  the  limbs,  there  is  chiefly  articular  and  tendinous 
anaesthesia  and  locomotor  ataxia. 

Now,  in  Friedreich's  disease  motor  or  locomotor  ataxia  is  always  present 
and  very  marked.  Static  ataxia,  however,  which  calls  more  into  play  the 
muscular  sense,  is  less  marked.  The  patients,  though  walking  with  a  most 
incoordinated  gait,  can  often  stand  fairly  well  with  the  eyes  closed.  Finally, 
muscular  anaesthesia,  as  tested  by  determining  weights  and  the  position  of 
the  limbs,  is  only  moderately  impaired,  and  sometimes  is  not  involved 
at  all. 

In  fine,  then,  the  gait  of  patients  suffering  from  Friedreich's  disease  is 
very  incoordinate.  The  patient  rolls  and  tumbles  along  like  a  druuken 
man.  Yet  he  knows  where  his  legs  are,  and  he  can  tell  differences  in 
weights  quite  well. 

A  hitherto  undescribed  peculiarity  of  Friedreich's  ataxia,  at  least  as 
shown  in  my  own  patient,  is  that  it  involves  even  the  trunk-muscles,  so 
that  there  is  considerable  swaying  of  the  body,  even  when  seated. 

This  has  been  shown  by  a  study  of  tracings  of  the  head-movements 
when  the  patient  is  standing  and  when  he  is  seated  with  closed  eyes. 

It  is  possible  that  this  unusual  degree  of  trunk-ataxia  is  due  to  the  co- 
incident involvement  of  the  direct  cerebellar  tracts.  I  have  observed  it  in 
a  case  of  ataxic  paraplegia  in  which  the  lateral  columns  were  presumably 
involved. 

Paralysis. — Paraplegia  with  contracture  is  a  late  symptom.  Weakness 
of  the  lower  limbs,  with  inability  to  walk  far,  is  an  early  symptom.  This 
inability  is  dependent  largely  upon  the  excessive  incoordination  and  the 
consequent  extra  demand  upon  the  nervous  force  in  the  act  of  locomotion. 

The  deep  reflexes  are  generally  lost  early  in  the  disease,  and  almost 
always  in  a  year  or  two   after   it   begins.     The   cutaneous   reflexes  are 
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sometimes  absent;  but  there  is  no  diagnostic  significance  to  be  attached 

to  them. 

Fig.  1. 
Anterior. 


Ataxiagram-tracing  in  a  case  of  Friedreich's  disease.    Patient  standing,  with  eyes  closed 
thirty  seconds.    *  =  beginning  of  tracing. 

Fig.  2. 


Same  patient,  sitting,  with  eyes  closed. 


Pig.  4. 

Anterior. 


Same,  sitting ;  eyes  closed. 


Ataxiagram  of  case  of  typical  locomotor  ataxia  of  seven  years'  stand- 
ing ;  patient  standing,  eyes  closed  thirty  seconds. 

Sensory  Symptoms.— Absence  of  pain  and  of  any  but  light  grades  of 
anaesthesia  is  a  characteristic  of  the  disease.     This  absence  of  pain,  how- 
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ever  is  not  absolute.  There  is  almost  always  some  complaint  at  various 
stages.  The  pains  are  not  often  severe  and  lightning-like,  but  are  rather 
dull  and  myalgic. 

The  special  senses  are  very  rarely  affected. 

Speech  usually  becomes  either  syllabic  or  more  often  drawling,  slow, 
and  "  thick."  Vertigo  and  nystagmus  conclude  the  list  of  most  important 
symptoms. 

Case  of  John  Alexander  Delahanty. — Age,  eighteen  years;  single.  U.S.  Weaver. 
Admitted  October  5,  1886.     (See  Photo.  I.) 

Family  History. — Father  died  from  alcoholism ;  mother  died  in  confinement.  Other- 
wise  unknown  or  negative. 

Previous  History. — Patient  was  healthy  as  a  child.  Had  rubeola,  parotitis,  pertussis, 
scarlatina,  and  diphtheria  when  about  seven  years  of  age.  Has  had  intermittent  fever 
several  times.  Denies  syphilis  and  gonorrhcea.  Has  no  alcoholic  habits.  Was  in  good 
health  till  about  two  years  before  admission. 

Present  Illness. — About  five  years  ago,  while  at  his  work,  he  fell,  striking  on  the  back 
of  his  head.  He  was  not  rendered  unconscious,  and  soon  resumed  his  work.  Previous  to 
this  he  could  walk  and  talk  like  other  people.  Soon  he  began  to  have  dull  and  heavy  sen- 
sations, was  always  tired  and  sleepy,  and  could  be  aroused  from  sleep  only  with  difficulty. 
Then  he  had  peculiar  feelings  in  legs,  pain  about  knees  and  ankles  shooting  upward.  This 
was  most  severe  in  thighs.  Had  pains  in  lumbar  region ;  constant  and  severe  cephal- 
algia. Had  formication  in  legs  and  back,  especially  about  shoulders.  This  is  less  now. 
For  about  two  years  he  had  a  band-like  feeling  of  oppression  over  the  stomach,  and  con- 
siderable nausea.  This  has  now  gone,  but  he  vomits  occasionally.  When  these  symp- 
toms became  marked,  his  gait  was  so  peculiar  as  to  attract  attention.  He  could  not  walk 
straight,  but  staggered  like  one  intoxicated.  This  symptom  persists.  The  floor  and  ground 
have  always  felt  natural  to  him,  but  his  ankles  were  unsteady,  as  if  he  were  walking  on 
skates.  His  speech  has  been  peculiar.  There  is  a  sensation  of  the  tongue  being  tied  back, 
and  he  has  difficulty  in  forming  the  desired  word,  this  giving  the  speech  a  thickness. 
Formerly  his  words  were  natural.  At  the  same  time  his  face  assumed  a  flushed  appear- 
ance, that  has  persisted,  at  times  being  a  dark  red.  Formerly  he  could  walk  readily ;  now 
the  distance  of  a  block  is  done  with  difficulty.  He  has  no  difficulty  in  urinating,  but  it  is 
done  frequently  in  excessive  amount.  At  first  he  was  habitually  constipated,  going  four, 
and  five  days  without  movement;  now  he  is  regular.  Has  much  dizziness.  He  says 
that  he  has  had  diplopia  and  muscaj  volitantes. 

Physical  Examination,  May,  1889. — The  patient  is  small  of  stature, — height,  four  feet 
ten  inches.  He  is  well  nourished,  not  antemic.  Face  is  flushed,  and  hands  are  red  and 
congested.  His  gait  is  rolling,  staggering,  like  a  drunken  man's  ;  he  does  not  bring  his  feet 
down  hard  upon  the  heel,  as  in  typical  locomotor  ataxia. 

Heart  normal,  pulse  slow  and  strong.  Lungs  normal.  Liver-dulness  normal.  Diges- 
tive organs  in  fair  condition  ;  patient  is  inclined  to  constipation. 

Urine  of  light  specific  gravity  (1005  to  1010),  and  he  passes  one  hundred  and  eighty 
to  one  hundred  and  ninety  ounces  daily.  It  contains  no  albumen  or  sugar,  but  the  patient 
suffers  greatly  from  thirst. 

Mentally  the  boy  is  intelligent,  but  emotional  and  impressionable.  His  speech  is 
thick,  he  speaks  as  though  his  mouth  were  full,  but  there  is  no  "scanning"  or  syllabic 
utterance.  He  sleeps  well ;  has  sometimes  headaches,  and  often  attacks  of  vertigo.  Mus- 
cular power  is  fairly  good  in  the  arms  and  legs.  There  is  no  atrophy.  He  has  no  choreic 
or  tremulous  movements,  except  that  his  head  oscillates  to  and  fro  when  he  stands.  He  has 
no  spasms  or  contractions. 

There  is  a  very  slight  tendency  to  flat-foot,  and  a  slight  anterior  curvature  of  the 
lumbar  spine,  but  no  lateral  curvature.  Weight,  one  hundred  and  thirty  pounds.  The 
skin  reflexes  are  diminished,  the  olecranon  and  patella  reflexes  normal ;  no  clonus. 
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Case  of  Friedreich's  Ataxia. 
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There  was,  on  first  examination,  a  slight  amount  of  cutaneous  anesthesia  of  the  lower 
limbs ;  later  it  disappeared,  and  he  has  had,  if  anything,  cutaneous  hyperesthesia.  His 
ataxia  is  very  marked  in  the  lower  limbs,  less  in  the  upper.  It  is  essentially  a  motor  ataxia, 
being  shown  in  locomotion  and  in  using  the  arms  and  hands.  In  walking  he  staggers  and 
rolls  from  side  to  side,  and  often  falls  if  he  is  not  careful.  He  can,  however,  stand  fairly 
well  with  eyes  closed.  The  degree  of  movement  of  the  head  is  shown  in  the  diagrams 
(Figs.  1-4).  He  has  also  trunk  ataxia,  as  shown  above.  He  knows  the  position  of  his 
limbs,  and  appreciates  differences  in  weight. 

His  vision  is  good.  My  friend  Prof.  "William  O.  Moore  was  kind  enough  to  exam- 
ine his  eyes  (February,  1889),  and  found  nothing  abnormal  in  the  fundus.  The  late  Dr. 
Loring,  who  examined  him  in  1887,  said  that  he  had  then  some  nystagmus.  I  have 
never  seen  it.    He  has  no  disorder  of  the  eye-muscles.     His  other  special  senses  are  normal. 

Since  he  came  under  observation  in  1886,  the  patient's  gait  has  grown  worse,  but  his 
general  condition  has  improved.  He  has  gained  in  weight,  and  his  polyuria  has  nearly 
gone.  He  has  often  complained  of  pains  in  the  head  and  back,  and  of  vertigo,  but  has  had 
no  tightening  or  girdle  pains.     He  has  control  of  the  bladder  and  rectum. 

He  has  twice  fallen,  and  broken  first  his  fibula,  and  next  his  radius  and  ulna. 

The  features  of  special  interest  about  this  case  are  its  origin  from  a  blow 
on  the  head  and  the  cerebellar  ataxia  shown  in  his  gait,  both  facts  sug- 
gestive of  tumor.  Early  in  the  history  of  his  symptoms  there  was  consid- 
erable pain,  though  the  patient  always  magnified  his  symptoms.  He  seems 
even  to  have  had  a  girdle  sensation.  The  presence  of  the  knee-jerks,  the 
extraordinary  polyuria,  the  cutaneous  vaso-motor  paresis,  were  all  somewhat 
peculiar  though  not  unique  symptoms.  Fragility  of  the  bones  is  a  curious 
and  interesting  symptom,  and  it  adds  to  the  links  between  Friedreich's 
ataxia  and  the  locomotor  ataxia  of  adults. 

Pathological  Anatomy. — Fourteen  autopsies  have  been  made  upon 
cases  of  Friedreich's  ataxia,  including  one  by  Dr.  J.  P.  Crozer  Griffith,  not 
yet  published.  The  disease  in  most  of  the  cases  had  lasted  over  ten  years ; 
in  one,  only  two  years ;  in  two,  eight  years.  The  examinations  have  led  to 
quite  uniform  results.  The  lesions  of  importance  were  found  in  the  spinal 
cord  and  medulla  only.  The  cord  was  usually  small,  flattened,  and  appar- 
ently congenitally  imperfect  in  development.  In  some  cases  two  central 
canals  have  been  seen.  A  sclerosis  exists  through  the  whole  length  of 
the  posterior  and  lateral  columns,  sometimes  extending  to  the  anterior 
columns.  The  sclerosis  is  most  marked  in  the  postero-median  columns, 
which  are  always  affected  in  toto.  The  postero-external  column  is  less  in- 
volved, and  there  is  often  a  narrow  strip  of  healthy  tissue  between  the  pos- 
terior horn  and  the  sclerosed  area,  also  between  the  posterior  gray  commis- 
sure and  the  diseased  parts.  The  posterior  column  sclerosis  is  usually  most 
marked  in  the  lumbar  region.  In  the  lateral  columns  the  sclerosis  always 
affects  the  crossed  pyramidal  tracts.  The  direct  cerebellar  tracts  and  the 
so-called  ascending  antero-lateral  tract  are  diseased  in  some  cases,  but  ap- 
parently not  in  all.  In  a  few  instances  the  anterior  median  columns  are 
involved.  A  zone  of  healthy  tissue  is  often  found  between  the  sclerosed 
pyramidal  tracts  and  the  posterior  horn.     (See  Plates  I.  and  II.) 

As  to  the  gray  matter,  it  often  appears  small  in  amount ;  there  may  be 
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proliferation  of  cells  around  the  central  canal ;  the  cells  of  the  anterior  and 
posterior  horns  and  Clark's  columns  are  at  times  few  in  number  or  some- 
what atrophied.  There  is,  however,  no  important  or  specific  change  in  the 
gray  matter. 

Some  chronic  lepto-meningitis,  especially  on  the  posterior  surface,  has 

been  noted. 

The  medulla  shows  some  traces  of  extension  of  the  sclerosis,  but  the 
involvement  of  the  cells  of  the  hypoglossal  nucleus  is  probably  the  most 
significant  change.  The  brain  shows  no  changes  of  importance  in  relation 
to  the  symptomatology  of  the  disease. 

The  posterior  nerve-roots  are  extensively  sclerosed,  the  anterior  roots 
less  so,  and  the  peripheral  nerves  show  some  degenerative  changes. 

Pathology. — The  disease  is  essentially  a  primary  degenerative  one. 
The  persons  affected  by  it  are  born  with  nerve-tracts  which  have  not  suffi- 
cient vitality  to  develop  in  accordance  with  the  needs  of  the  individual ; 
consequently  they  atrophy,  and  connective  tissue  takes  the  place  of  nerve- 
fibre.  This  is  the  same  process  that  takes  place  in  locomotor  ataxia  of 
adults,  which  is  a  degenerative  atrophy  also,  but  involving  only  the  poste- 
rior column,  as  a  rule.  The  distinction  between  Friedreich's  ataxia  and 
true  tabes  dorsalis  is  etiological  and  clinical,  but  not  a  pathological  one.1 

A  clinical  peculiarity  which  especially  distinguishes  Friedreich's  ataxia 
is  the  freedom  from  cutaneous  anaesthesia,  pain,  and  involvement  of  the 
organic  spinal  centres.  The  lesions  show  that  cutaneous  sensations  must 
pass  up  either  in  the  external  part  of  the  postero-external  column  or  in  the 
lateral  column  just  external  to  the  posterior  horn.  The  absence  of  involve- 
ment of  the  sphincters  may  be  due  to  the  fact  that  the  lowest  part  of  the 
lumbar  and  the  sacral  cord  are  not  excessively  involved  until  late  in  the 
disease. 

Diagnosis. — The  distinguishing  features  of  Friedreich's  ataxia  are  the 
hereditary  or  family  history,  the  age  of  the  patient,  the  peculiar  rolling 
ataxic  gait,  the  absence  of  severe  pain,  of  cutaneous  anaesthesia,  and  of 
bladder  or  rectal  troubles,  the  peculiar  thick  speech,  the  oscillations  of  the 
head,  the  spinal  curvature,  the  talipes,  and  the  absence  of  optic  atrophy,  or 
Argyll-Robertson  pupil. 

Disseminated  sclerosis  may  counterfeit  Friedreich's  ataxia,  but  in  the 
former  there  are  exaggerated  reflexes,  spastic  phenomena,  tremor,  paralysis, 
and  often  apoplectiform  attacks. 

My  own  case  closely  resembles  cerebellar  tumor,  but  is  distinguished 
from  it  by  its  long  course  (five  years),  freedom  from  headache,  from  vomit- 
ing, and  from  eye-symptoms,  involvement  of  the  arms  in  the  ataxia,  oscil- 
lations  of  the  head,  thick  speech,  and  fragility  of  the  bones. 

*  Some  assert  (Blocq  and  Marineseeo)  that  Friedreich's  ataxia  is  a  primary  degenera- 
tive disease  of  the  spinal  vessels,  and  that  the  nervous  tissue  is  secondarily  involved.  All 
agree  that  the  posterior  columns  and  lateral  tracts  are  first  and  most  affected,  because  they 
are  latest  m  being  developed  and  are  the  most  highly  differentiated  and  specialized. 


Fig.  5. 


Friedreich's  Case 
II.,  C.  L.,  Virchow's 
Archiv,  Bd.  lxx. 
Duration  of  disease, 
eighteen  years. 


Case  I.,  Rutimeyer  and  Quincke, 
Virchow's  Archiv,  Bd.  xci.  H.  K., 
fifteen  years'  duration. 


Fro.  7. 


Case  II.,  Rutimeyer,  Virchow's 
Archiv,  ibid.  B.  K.,  ten  years 
duration. 


PLATE   II. 


Fig.  9. 


Fig.  8. 


Gowers  and  Pitt, 
Guy's  Hosp.  Reports. 
R.  S.,  ten  years'  dura- 
tion. 


Erlitki  and  Ribalkin,  Archiv  f. 
Psych.,  1886.  J.  W.,  two  years'  dura- 
tion. 
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Duration  and  Prognosis. — The  disease  is  a  progressive  one,  though  it 
may  be  stationary  for  a  long  time,  and  may  even  show  temporary  improve- 
ment. The  longest  period  of  duration  of  the  disease  on  record  is  forty-six 
years,  and  the  shortest  two  years,  the  average  being  fifteen  or  twenty  years. 
Death  occurs  from  some  intercurrent  disorder. 

Treatment. — A  quiet  life,  good  food,  and  favorable  hygienic  surround- 
ings are  the  main  therapeutic  helps.  Arsenic  and  various  nerve-tonics  may 
be  of  temporary  benefit.  My  case  and  some  of  the  French  cases  were  bene- 
fited by  suspension  by  the  neck  in  a  Sayre's  apparatus.  If  the  disease  ap- 
pears in  one  member  of  a  family,  effort  should  be  made  to  prevent  its  ap- 
pearance in  others.  The  infant  should  not  be  nursed  by  its  mother ;  and 
special  care  should  be  taken  to  prevent  it  from  getting  any  infectious  fevers, 
and  from  receiving  any  falls  or  blows.  Its  life  should  be  exceptionally 
quiet,  so  far  as  physical  exertion  goes. 


HEBEDITAPY  ATAXIC  PAKAPLEGIA  IN  CHIL- 
DREN. 

There  is  a  primary  degenerative  disorder  of  the  spinal  cord  occurring 
in  children  and  characterized  by  symptoms  of  ataxia  and  some  cutaneous 
anaesthesia  and  spasm.  The  disease  develops  usually  about  the  time  of 
puberty.  It  progresses  slowly,  and  takes  upon  itself  the  characters  which 
I  have  described  under  the  name  "  spastic  ataxia,"  but  to  which  the  name 
ataxic  paraplegia  is  more  often  given.  Such  cases  may  for  a  time  be  con- 
sidered of  functional  or  hysterical  character.  A  longer  acquaintance  with 
them,  however,  reveals  the  progressive  and  organic  character  of  the  disease. 

Hereditary  ataxic  paraplegia  belongs  to  the  same  group  as  Friedreich's 
ataxia.  It  is  a  primary  degenerative  disorder,  involving,  no  doubt,  the 
lateral  and  posterior  columns  of  the  spinal  cord,  but  with  a  preponderance 
of  the  lesion  in  the  lateral  columns. 

Two  cases  of  this  disease  were  reported  by  me  in  the  Medical  Record, 
July  2,  1887.     The  following  is  a  synopsis  of  the  second  case : 

Female,  aged  nineteen;  family  history  good;  patient  of  nervous  tem- 
perament; supposed  hysterical  attacks  between  ages  of  eight  and  ten; 
severe  mental  and  emotional  strain  at  sixteen ;  ataxia  and  anaesthesia,  with 
spastic  symptoms  affecting  different  extremities  for  three  years,  but  mainly 
lower  limbs ;  temporary  visual  trouble ;  diplopia  and  vesical  paresis ;  no 
neuralgic  pains.  When  seen  by  the  writer  at  the  end  of  three  years,  there 
was  spastic  ataxia  with  cutaneous  anesthesia,  mainly  in  left  arm  and  right 
leg ;  some  improvement,  with  shifting,  of  symptoms ;  mental  depression : 
no  historical  crises. 
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In  the  three  years  subsequent  to  the  above  report  the  patient's  condi- 
tion has  varied,  but,  on  the  whole,  there  is  a  progression  of  symptoms, 
and  while  at  first  the  disease  was  considered  functional,  I  think  that  now 
there  is  no  doubt  of  its  organic  character. 


LOCOMOTOR  ATAXIA  IN  CHILDREN. 

The  spinal  cord  of  persons  under  the  age  of  puberty  is  not  subject  to 
primary  systemic  degenerative  changes.  This  is  a  general  law  to  which, 
aside  from  the  cases  of  Friedreich's  ataxia,  there  are  hardly  any  exceptions. 
Du  Castel1  has  reported  a  case  of  primary  sclerosis  of  the  columns  of  Goll. 
There  are  several  cases  of  amyotrophic  lateral  sclerosis  in  young  children. 
Cases  of  lateral  sclerosis  are  not  rare,  but  they  are  always  secondary,  and 
dependent  generally  upon  brain-lesions.  About  twenty  cases  of  disseminated 
sclerosis  are  on  record,  but  here  such  systemic  degenerations  as  occur  are 
also  secondary. 

The  posterior  columns  alone  seem  sometimes  to  be  primarily  affected,  as 
already  indicated ;  but  in  almost  all  instances  the  disease  takes  the  type 
known  as  Friedreich's  ataxia,  and  it  may  be  seriously  doubted  whether  tabes 
dorsalis  ever  shows  itself  in  young  children  in  any  other  way  than  as  heredi- 
tary syphilis  or  as  the  peculiar  form  known  as  degenerative  or  Friedreich's 
ataxia.  Erb  asserts,  however,  that  he  has  seen  three  cases  of  locomotor 
ataxia  in  children  between  the  ages  of  eleven  and  twenty.  Eulenberg  re- 
ports one  case  beginning  at  the  age  of  nine  ;  Leubuscher,  one  beginning  at 
the  age  of  three  ;  Bradbury,  one  beginning  at  the  age  of  nineteen  ;  Remak 
describes  three  cases  of  tabes  in  children  aged  respectively  nine,  thirteen, 
and  fifteen,2  and  refers  to  six  others  previously  reported.  Thomas  Freyer 
reports  three  cases  occurring  under  the  age  of  ten.3  Striimpell  reports  a 
case  with  tabetic  and  paralytic  symptoms  in  a  child  of  thirteen.  Babez 
refers  to  five  cases  occurring  between  the  ages  of  sixteen  and  twenty.* 
Jos.  Eichberg  reports  a  doubtful  case  of  a  girl  aged  fifteen,  with  optic 
atrophy. and  lightning  pains.5 

Gombault  and  Mallet  have  reported  a  doubtful  case  of  tabes  with 
paralysis  developing  in  childhood.6 

The  histories  of  some  of  the  cases  of  Friedreich's  ataxia — such,  for  ex- 
ample, as  Dreschfeld's  and  Seguin's  cases — are  more  like  those  of  cases  of 

1  Gazette  Medicale,  1874,  No.  3. 

2  Berlin.  Klin.  Wochenschr. ,  1885,  No.  5. 

3  Ibid.,  1887,  No.  7. 

*  Progres  Medical,  1888,  Nos.  23,  24,  30. 

5  Cincinnati  Lancet  and  Clinic,  1888,  p.  354. 

6  Arch,  de  Med.  Exper.  et  d'Anat.  Path.,  May,  1889. 


LOCOMOTOR   ATAXIA.  727 

tabes  dorsalis  in  the  adult.  Still,  many  of  the  foregoing  cases  are  far  from 
showing  typical  symptoms  of  locomotor  ataxia,  and  some  are  probably 
instances  of  disseminated  sclerosis,  chronic  myelitis,  neuritis,  or  hereditary 
syphilis. 

Locomotor  ataxia,  therefore,  when  it  occurs  in  children,  takes,  as  a 
rule,  the  type  of  Friedreich's  ataxia.  So  far  as  it  diverges  from  that  type 
it  approaches  in  its  symptomatology  to  the  locomotor  ataxia  of  adults. 
The  patients  then  suffer  from  pains,  anaesthesia,  bladder-troubles,  and  visual 
disturbances.  The  etiology  in  such  cases  is  often  obscure.  Sometimes 
there  is  evidence  of  direct  heredity,  as  in  Eichberg's  case,  or  of  injuries, 
or  of  rheumatic  influences.  Most  often  there  is  a  history  of  hereditary 
syphilis. 


STRUCTURAL  ABNORMALITIES  OF  THE 
BRAIN  AND  CORD. 


By  SAEAH  J.  McNUTT,  M.D 


AND 


SAEAH  E.  POST,  M.D. 


Abnormalities  of  the  brain  and  cord  may  be  divided  into  two  classes, 
— namely,  those  of  greater  and  those  of  lesser  clinical  importance.  Among 
the  latter  may  be  placed  anencephalus,  cyclops,  absence  of  the  prosenceph- 
alon, and  absence  of  the  cerebellum, — gross  defects  which  are,  with  the 
exception  of  the  latter,  incompatible  with  prolonged  extra-uterine  life. 

Anencephalus  is  always  associated  with  a  considerable  degree  of  cranial 
defect.  Bauer  has  classified  cases  of  anencephalus  into  those  with  and  those 
without  an  occipital  fossa,  the  vault  of  the  cranium  being  absent  in  all 
cases.  In  a. typical  case  there  are  present  of  the  skull,  at  the  most,  only 
the  lower  portions  of  the  occipital,  temporal,  sphenoidal,  and  frontal  bones. 
The  basis  cranii  is  occupied  by  a  mass  of  connective  tissue  and  blood- 
vessels formed  from  ingrowths  of  the  pia,  constituting  the  pseudencephalon 
or  fungus  cerebri  of  the  older  writers.  Rachischisis  and  amyelia  are 
accompaniments  of  this  condition. 

Absence  of  the  prosencephalon  may  be  found  with  a  complete  skull.  The 
cases  of  Starr1  and  of  Dana 2  are  still  fresh  in  mind.  Of  Dana's  case  it  is 
said  that  the  skull  was  proportionately  large  and  long  in  its  antero-posterior 
diameter,  and  that  the  sutures  were  open  and  the  bones  freely  movable. 
Both  of  these  children  were  born  at  term  and  lived  a  number  of  days.  A 
rudimentary  thalamencephalon  was  present  in  both  cases.  The  cerebellum, 
medulla,  and  pons  were  reduced  in  size,  but  otherwise  normal,  the  difference 
in  size  being  apparently  due  to  absence  of  the  fibres  which  depend  upon  the 
prosencephalon  for  development.  The  main  interest  of  these  cases  has  been 
found  in  the  complete  elimination  of  the  pyramidal  fibres  and  the  conse- 
quent simplification  of  problems  connected  with  these  and  other  spinal  and 
intracerebral  tracts. 


1  Journal  of  Nervous  and  Mental  Diseases,  July,  1886. 

2  Ibid.,  January,  1888. 
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Cyclops  is  characterized  by  an  undivided  anterior  cerebral  vesicle  which 
is  occupied  by  but  a  single  ventricle,  and  in  marked  cases  gives  rise  to 
but  a  single  optic  nerve  and  a  single  eye.  The  malformation  of  the  eyes 
is,  however,  but  one  of  a  series  of  defects  to  be  found  in  these  cases,  as 
there  are  also  imperfect  development  of  the  other  parts  derived  from  the 
anterior  cerebral  vesicle,  and  extensive  changes  in  the  bones  of  the  skull 
and  face.  The  olfactory  nerves  are  absent,  and  the  nose  is  but  a  rudi- 
mentary organ.  The  deformity  of  cyclops  may  exist  in  the  case  of  an 
otherwise  well-formed  child.  In  a  case  recently  described  by  William 
Craig,  of  Edinburgh,1  the  child  was  otherwise  well  developed  and  lived 
for  twenty  minutes  after  birth.  Cases  partaking  partially  of  the  nature 
of  the  cyclops  have  lived  to  a  considerable  age.  In  a  case  reported  by 
Eichter  the  subject  was  a  male  who  died  of  phthisis  at  the  age  of  nine- 
teen years.  The  legs  were  completely  paralytic,  there  was  but  slight  use  of 
the  arms,  and  the  intelligence  was  of  low  grade.  When  younger  the  patient 
is  said  to  have  been  able  to  talk,  but  later  he  became  stupid  and  apathetic. 
Upon  autopsy  the  posterior  third  of  the  corpus  callosum  was  found  present, 
but  there  had  been  no  further  division  into  hemispheres.  The  optic 
nerves  were  well  developed. 

Another  case  is  described  by  Hadlich,2  in  a  child  living  but  eight  days, 
where,  with  hare-lip  and  other  deformities,  the  surface  of  the  brain  was 
furrowed  between  the  frontal  lobes,  but  showed  no  further  effort  at  division. 
There  were  no  traces  of  the  corpus  callosum  in  this  case.  A  similar 
case  has  been  reported  by  Wille.3  Difficulty  in  nourishing  the  child  has 
appeared  to  be  the  direct  cause  of  death  in  these  cases.  An  interesting 
point  connected  with  the  condition  is  the  fact  that  cortical  convolutions 
develop  independently  of  a  corpus  callosum  or  other  transverse  commissure. 

A  trilobular  brain  has  been  reported  by  Heydenreich,4  from  the  St. 
Petersburg  Findelhaus,  the  middle  lobe  being  occupied  by  the  third  ventri- 
cle. There  was  no  trace  of  ossification  in  the  skull,  yet  the  child  lived  a 
number  of  days.  One  other  similar  case  had  been  reported  from  the  same 
institution  in  1850,  the  total  number  of  inmates  during  the  interval  having 
been  two  hundred  and  thirty-nine  thousand  eight  hundred  and  twenty- 
eight.  Geoffroy-Saint-Hilaire  mentions  a  similar  case.  Double  brain, 
or  four  hemispheres,  is  perhaps  less  infrequent.  A  recent  case  has  been 
reported  from  Italy  by  Martinotti  and  Sperino.5 

In  all  cases  of  this  class  the  deformity  is  supposed  to  date  from  a  very 
early  stage  of  intra-uterine  life.  According  to'Richter,6  the  deformity  of 
cyclops  has  its  origin  before  the  eighteenth  day. 

1  Edinburgh  Medical  Journal,  vol.  xxxii.  No.  3. 

2  Hadlich,  Arch.  f.  Psych.,  1880,  Bd.  x.  p.  97. 

3  Wille,  Arch.  f.  Psych.,  1880,  Bd.  x.  p.  97. 

4  Heydenreich,  Virchow's  Archiv,  iv.,  1885,  Bd.  c.  p.  24. 

5  Internat.  Monatschr.  f.  Anat.  u.  Phys.,  1888,  p.  11. 
*  Virchow's  Archiv,  Bd.  cvi.  p.  390. 
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Kolliker  tells  us  that  the  closure  of  the  medullary  canal  begins  a  little 
caudad  to  the  head  and  proceeds  in  both  directions.  This  observation  is 
cited  as  a  reason  for  the  fact  that  in  these  early  deformities  the  sacral  region 
and  the  prosencephalon  suffer  so  severely,  the  part  last  developed  being 
that  which  is  most  apt  to  be  malformed. 

The  remaining  conditions  which  we  have  to  consider  are  not  inconsistent 
with  a  somewhat  prolonged  extra-uterine  life.  This  class  may  be  sub- 
divided as  follows : 

1.  Abnormalities  accompanied  by  defects  in  the  envelopes  of  the  part: 

c  Encephalocele. 
a.  Cranioschisis,  <  Hydrencephalocele. 
I  Meningocele. 

{Myelocele. 
Meningocele  spinalis. 
Spina  bifida  occulta. 

2.  Abnormalities  in  which  the  envelopes  are  entire : 
Hydrocephalus. 
Microcephalus. 
Porencephalus. 

Aberrant  arrangement  of  fissures  and  convolutions. 
Agenesis  of  cortical  elements,  commissures,  and  associative 

tracts. 

Encephalocele  is  characterized  by  protrusion  or  hernia  of  a  part  of  the 
brain  through  an  opening  in  the  skull.  According  to  Bruns,  cerebral 
hernias  are,  with  few  exceptions,  located  in  the  median  line  of  the  skull. 
The  majority  are  found  at  the  posterior  extremity  of  this  line, — namely,  at 
the  occipital  protuberance, — extending  upward  to  the  posterior  fontanel  or 
downward  to  the  occipital  foramen.  Much  less  often  the  aperture  is  at  the 
anterior  extremity,  between  the  cribriform  plate  of  the  ethmoid  and  the 
frontal  bone  or  between  the  halves  of  the  frontal  bone  at  its  lower  and 
anterior  portion.  Exceptional  cases  are  found  in  which  the  opening  is 
between  the  halves  of  the  frontal  bone  at  its  upper  portion,  the  anterior 
fontanel,  and  the  sagittal  suture.  A  few  cases  have  been  observed  in  which 
it  was  between  the  temporal  and  parietal  bones. 

Congenital  cerebral  hernias  are  found  between  bones,  not,  as  a  rule, 
through  openings  or  foramina  in  the  substance  of  the  bones.  There  are  but 
few  exceptions.  The  occurrence  of  such  a  hernia  in  the  middle  of  the 
occipital  bone  is  no  exception,  because  at  a  certain  period  of  development 
the  halves  of  this  bone  are  separate.  Hernia  outside  of  the  median  line  is 
so  rare  that  only  a  single  case  has  come  to  the  writer's  notice. 

Encephalocele  appears  as  a  round  or  egg-shaped  tumor  covered  with 
skin,  unaltered  if  the  tumor  is  small,  but  destitute  of  hair  in  those  of  larger 
growth.  The  tumor  of  encephalocele  sometimes  shows  a  furrow  dividing  it 
into  lateral  halves,  varying  in  size  from  that  of  a  nut  to  that  of  a  man's 
fist.     In  the  true  encephalocele  this  tumor  is  pretty  firm.     As  it  contains 
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more  water  it  fluctuates.  Its  volume  is  diminished  by  pressure  during  deep 
inspiration  and  during  sleep,  while  it  is  increased  in  volume  during  expira- 
tion and  cries.  It  is  semi-transparent  when  containing  water.  Impairment 
of  function  is  not  usual  where  the  tumor  is  small  and  not  disturbed. 
When  disturbed,  restlessness,  cries,  and  convulsions  follow.  Pressure  on 
the  tumor  produces  turning  or  fixing  of  the  eyes,  difficult  respiration, 
weakening  of  the  pulse,  nausea,  convulsions,  and  a  comatose  condition. 
Exceptionally  no  change  occurs  in  the  tumor,  but  usually  it  becomes  larger, 
and  the  more  considerable  its  size  at  the  time  of  birth  the  more  rapid  is 
its  growth.  Most  of  the  cases  die  within  a  few  weeks  of  birth,  from  pro- 
gressive hydrocephalus  or  diffuse  inflammation  of  the  membranes  from  the 
distention  of  the  portions  over  the  tumor.  A  few  cases  have,  however, 
lived  twenty  or  thirty  years,  without  functional  disturbances. 

Meningocele  is  characterized  by  the  escape  of  the  arachnoid  adhering  to 
the  dura  through  an  opening  in  the  skull,  so  that  there  is  formed  another 
vesicle  which  communicates  with  the  cavity  of  the  arachnoid  by  a  narrow 
mouth.  This  vesicle  forms  a  tumor  which  is  filled  with  fluid  and  presents 
a  semi-translucent  appearance.  The  case  figured  below  is  one  exhibited 
by  Dr.  MaNutt  before  the  Clinical  Society  of  the  New  York  Postgraduate 
Medical  School,  April  16,  1887.  The  history  of  this  case  is  briefly  as 
follows : 

Pig.  1.  Fig.  2. 


The  patient  was  a  male,  the  first  child,  born  at  term,  of  young,  healthy 
parents.  There  was  a  history  of  privation,  anxiety,  and  insufficient  food 
during  the  pregnancy.  The  delivery  was  normal.  The  tumor  was  observed 
immediately  after  birth.  It  appeared  in  the  occipital  region.  The  sac  of 
the  tumor  was,  about  the  convexity,  membranous  and  translucent.  To- 
wards the  base  it  was  covered  with  hair.  The  bones  of  the  skull  were  soft, 
the  fontanels  large,  and  the  sutures  open.  Left  facial  paralysis,  shoulder- 
luxation,  talipes,  and  deformities  of  the  wrists  and  hands  were  present. 
The  child  lived  two  months.  At  the  time  of  death  the  tumor  measured 
nine  and  three-fourths  inches  in  circumference.  The  pedicle  of  the  tumor 
was  thick  and  contained  cerebral  tissue.  The  occipital  convolutions  inter- 
locked, and  the  cerebellum  was  absent.  A  further  detailed  report  of  the 
microscopical  conditions  in  this  specimen  is  being -prepared.      The  bony 
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defect  extends  from  the  level  of  the  inferior  carved  line  into  the  occipital 
foramen. 

A  vertical  section  through  the  skull  in  the  median  line  is  shown  in 
Fig.  2  with  the  segment  of  the  occipital  bone  surrounding  the  defect,  which 
was  disarticulated  and  removed  with  the  tumor.  We  shall  again  refer  to 
this  drawing,  made  from  a  photograph  of  the  specimen. 

Myelocele,  or  hernia  of  the  cord,  is  one  of  the  conditions  commonly 
designated  as  spina  bifida.  As  described  by  Koch,1  it  is  found  most  fre- 
quently in  the  sacral  region.  The  spine  down  to  the  sacrum  is  normally 
closed,  but  the  posterior  segments  of  the  arches  of  the  three  upper  sacral 
vertebra  are  lacking,  leaving  a  four-cornered  fissure.  The  number  of  the 
vertebra  is  normal  and  the  direction  of  the  laminse  correct ;  they  simply 
do  not  quite  meet.  The  borders  of  the  fissure  are  covered  with  the  perios- 
teum of  the  spinal  canal,  which  blends  with  the  lumbo-dorsal  fascia.  The 
dura  forms  the  sac  of  the  tumor. 

Normally  the  cord  in  the  new-born  ends  at  the  level  of  the  second 
lumbar  vertebra,  the  cord  being  retracted  to  this  level,  according  to  Ranke, 
with  the  later  growth  of  the  bony  canal.  In  myelocele  at  the  level  of  the 
first  sacral  or  the  last  lumbar  the  cord  is  adherent  to  the  dura,  the  fascia, 
and  the  skin,  and  retraction  is  thus  apparently  hindered,  because  if  the  cord 
in  a  case  of  myelocele  be  extended  it  will  reach  the  level  of  the  third  or  fourth 
sacral  vertebra.  Lumbar,  sacral,  and  coccygeal  nerves  are  found  in  the 
tumor.  Where  the  cord  is  adherent  the  membrane  covering  it  is  often  thin 
and  transparent,  appearing  to  have  the  character  of  primitive  epiblastic 
tissue.  Hydromyelius  is  present,  as  a  rule,  to  a  greater  or  less  degree  in  all 
cases. 

Meningocele  spinalis  consists  of  a  hernial  sac  formed  by  the  dura  ex- 
ternally and  lined  by  the  pia.  The  spinal  cord  does  not  take  part  in  the 
formation  of  this  tumor,  but  lies  even  more  deeply  than  usual  in  the  lumen 
of  the  spinal  canal,  or,  at  most,  sends  only  a  few  fine  nerve-trunks  over 
the  tumor.  The  classic  location  for  meningocele  is  the  occiput.  According 
to  Koch  (loc.  cii),  its  next  most  frequent  location  is  coccygeal,  at  the  lower 
extremity  of  the  sacral  vertebrae,  the  pedicle  appearing  through  the  hiatus 
sacralis.  Absorption  of  the  neighboring  vertebral  segments  may  occur  from 
pressure,  but  a  true  bony  defect  is  not  necessary  to  the  formation  of  this 
tumor.  The  diagnosis  is  obtained  from  the  transparency  of  the  tumor,  its 
fluctuation,  its  rapid  development,  and  the  production  of  cerebral  symptoms 
when  pressure  is  exerted  upon  it.  The  myelocele  is,  on  the  contrary,  a 
small,  firm,  and  usually  umbi  Heated  tumor,  always  associated  with  bony 
defect. 

Spina  bifida,  or  rachischisis  posterior,  is  characterized  simply  by  ab- 
sence of  a  larger  or  smaller  portion  of  the  vertebral  arch.  In  total  rachis- 
chisis the  whole  canal  lies  open,  the  free  borders  pointing  outward.    The 

J  Beitrage  zur  Lehre  der  Spina  Bifida. 
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cord  is   only  partially  developed.     Cases  of  anencephalus  and  occipital 
encephalocele  are  allied  to  this  class. 

In  partial  rachischisis  the  defect  is  limited  to  one  region,  or  even  to  a 
single  vertebra.  According  to  Koch  (foe.  tit),  the  vertebra?  are  normally 
formed  up  to  their  transverse  processes.  The  intervertebral  foramen  and 
the  interarticular  ligaments  also  are  little  altered ;  but  beyond  the  trans- 
verse processes  the  arch,  instead  of  continuing  backward  and  inward 
proceeds  in  an  outward  direction. 

In  total  rachischisis  the  whole  number  of  vertebra?  is  under  the  normal ; 
the  bodies  of  the  defective  vertebra?  are  smaller  than  normal,  or  may  be 
fissured,  giving  the  variety  known  as  rachischisis  anterior.  With  this 
malformation  the  whole  cord  may  be  defective,  absent,  or  represented  by 
embryonal  tissue,  or  it  may  appear  as  a  fissured  expanse.  In  other  cases, 
where  the  medullary  plate  has  united  to  form  the  medullary  tube,  the  spinal 
nerves  take  their  origin  irregularly,  often  being  in  connection  with  the 
membranes  only  and  totally  detached  from  the  cord. 

Spina  bifida  occulta  is  a  minor  allied  condition  discovered  by  Virchow 
and  since  described  in  a  number  of  cases.1  The  defect  here  is  in  the  lumbar 
region,  it  is  covered  with  skin,  and  hypertrichosis  of  the  part  is  character- 
istic of  all  cases.  There  have  been  uniformly  present  also  club-foot,  a 
degree  of  ana?sthesia,  and  perforating  ulcer  of  the  foot.  These  two  varieties 
of  rachischisis  were  observed  by  Dareste  in  his  studies  upon  the  artificial 
production  of  deformities,  and  were  referred  to  by  him  before  the  Academy 
in  1877.  In  one,  all  the  tissues  from  the  lamina?  outward  were  wanting 
in  the  median  line  ;  in  the  other,  bone  only  was  wanting,  the  skin  and 
subcutaneous  tissues  being  formed. 

With  a  high  grade  of  rachischisis,  ventral  hernia,  imperforate  pharynx 
and  rectum,  etc.,  usually  are  present.  J.  Bland  Sutton  finds  the  origin  of 
this  coincidence  in  the  primitive  neurenteric  canal,  the  neural  canal  and  the 
alimentary  canal  being  continuous  at  a  very  early  date,  and  hence  condi- 
tioned by  the  same  lack  of  formative  force. 

The  older  writers  regarded  meningeal  effusion  as  the  primary  etiological 
factor  in  the  production  of  cerebro-spinal  deformities.  In  the  class  of  cases 
which  we  have  just  considered  it  was  supposed  that  the  envelopes  rupture ; 
in  the  class  yet  to  be  considered  the  envelopes  resist  the  excentric  pressure, 
and  embarrassed  growth  is  the  result.  The  more  recent  literature  has  not, 
however,  given  to  meningeal  effusion  the  same  prominent  place.  Dareste 
and,  later,  Lebedev,2  from  studies  of  the  chick  embryo,  Ackermann,3  from 
a  study  of  the  crania  associated  with  hernia  of  the  brain,  and  William 
Koch,4  from  a  study  of  spina  bifida,  arrive  at  a  common  conclusion, — 
namely,  that  bony  defects  at  least  do  not  necessarily  depend  upon  hydro- 

1  Conrad  Brunner,  Virchow's  Archiv,  Bd.  cvii.  p.  494. 

2  Virchow's  Archiv,  Bd.  lxxxvi.  p.  263. 

3  Die  Scbadeldifformitat  bei  der  Encephalocele  Congenita. 
*  Beitrage  zur  Lehre  der  Spina  Bifida. 
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cephaloid  conditions.  Koch  considers  the  bony  defect  in  myelocele  and 
encephalocele  alike  due  to  failure  of  separation  between  the  cutaneous  and 
the  medullary  layer  after  the  formation  of  the  medullary  canal.  A  septum 
thus  continues  to  unite  the  neural  tube  with  the  skin  and  prevents  union 
between  the  segments  of  the  osseous  and  muscular  layers.  These  finally, 
by  increasing  in  thickness,  may  exert  traction  upon  the  neural  organ  and 
lift  it  from  its  bed  in  the  canal.  Increase  in  size,  gravity,  and  subsequent 
meningeal  effusion  complete  the  work  thus  begun.  We  have  already  referred 
to  the  fact  that  encephalocele  and  myelocele  are  apt  to  be  umbilicated  or 
furrowed.  The  place  of  umbilication  or  furrowing  is  supposed  to  locate 
the  septum  and  primitive  defect. 

Koch  finds  the  shortening  of  the  spinal  column,  the  absence  of  some 
vertebrae,  and  the  dwarfing  of  others  in  pronounced  cases  of  rachischisis, 
also  the  occurrence  of  minor  degrees  of  rachischisis  without  neutral  involve- 
ment, all  opposed  to  the  theory  of  rupture  from  distention.  In  hydromy- 
elius  he  would  expect  the  spinal  axis  to  be  lengthened  rather  than  curtailed. 

Ackermann  cites  further  the  condition  of  the  crania  in  cases  of  enceph- 
alocele as  evidence  opposed  to  the  theory  of  rupture  by  the  distention  of  a 
hydrocephalic  sac.  The  peculiarity  of  these  crania  is  that  known  as  kypho- 
sis1 of  the  base  of  the  skull.  In  this  deformity  there  is  steepness  of  incli- 
nation of  the  whole  base  of  the  skull,  and,  in  addition,  sharpening  of  the 
occipito-sphenoidal  angle,  or  the  angle  formed  between  the  basilar  process 
of  the  occipital  bone  and  the  body  of  the  sphenoid.  In  the  five  skulls 
examined  by  Ackermann  the  angle  made  by  the  basilar  process  of  the  occip- 
ital bone  with  the  plane  of  the  occipital  foramen  was  diminished  from  146 
degrees  to  112,  104,  100,  119,  and  132 ;  and  the  angle  made  by  the  basilar 
process  of  the  occipital  bone  with  the  body  of  the  sphenoid,  from  151  to 
133,  130,  129,  144,  and  143.5.  Prognathismus,  with  its  receding  forehead 
and  diminished  cranial  capacity,  accompanies  this  basilar  deformity.  In 
cases  of  hydrocephalus  the  first  angle  was  little  altered ;  the  second  was, 
however,  found  flattened  in  all  of  six  cases.  In  hydrencephalocele  also 
this  angle  was,  as  in  hydrocephalus,  increased  to  157,  175,  and  178  degrees 
in  three  cases.  Ackermann  finds  kyphosis  an  argument  in  favor  of  a 
primitive  bony  defect  with  a  resulting  diminished  intracerebral  pressure. 
Normally,  he  explains,  intracerebral  pressure  must  somewhat  exceed  that 
of  the  surrounding  medium.  With  a  bony  defect  this  balance  of  pressure 
will  be  lost,  and  crushing  together  of  the  immature  bones  will  result.  In 
hydrocephalus,  on  the  contrary,  the  intracerebral  pressure  is  supposed  to  be 
increased,  and  flattening  of  the  basal  angles  is  a  consequence. 

Fig.  2,  representing  a  vertical  section  of  the  skull  in  Dr.  McNutt's  case 
of  meningocele,  is  manifestly  an  example  of  this  deformity.  Further  ob- 
servations not  only  upon  the  brain  but  also  upon  the  skull  in  these  cases 
are  to  be  desired.     The  practical  importance  of  the  investigation  is  easily 


'  Post,  Basilar  Kyphosis,  New  York  Medical  Record,  December  12,  1889. 
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seen.  If  prenatal  hydrocephalus  leaves  its  impression  upon  the  base  of  the 
skull,  this  base  may  be  interrogated  in  regard  to  a  number  of  disputed 
points. 

To  construct  the  angles  referred  to  by  Ackermann,  first  divide  the  skull 
vertically  in  the  median  plane,  then  upon  this  plane  draw  lines  representing 
its  intersection  with  the  plane  of  the  occipital  foramen,  with  that  of  the  lon- 
gitudinal axis  of  the  basilar  process  of  the  occipital  bone,  and  with  that  of 
the  longitudinal  axis  of  the  body  of  the  sphenoid.  The  two  latter  extend 
midway  between  the  inner  and  outer  surfaces  of  the  bones,  the  inequalities 
of  these  surfaces  being  disregarded.  We  present  Ackermann's  observations 
at  some  length,  on  account  of  their  interest  and  apparent  value,  also  as 
being  in  their  conclusions  harmonious  with  the  more  recent  experimental 
results. 

While  Koch,  Lebedev,  and  others  make  meningeal  effusion  secondary 
to  a  primitive  medullary  defect,  Sutton,  on  the  other  hand,  ascribes  the 
tumor  of  occipital  meningocele  to  primary  closure  of  the  canals  connecting 
the  lateral  recesses  of  the  fourth  ventricle  with  the  subarachnoid  space.  It  is 
associated  with  a  rudimentary  or  absent  cerebellum  if  developed  at  an  early 
stage.  This  variety  of  meningocele  has  the  same  relation  to  true  meningo- 
cele that  syringomyelocele  has  to  spinal  meningocele.  Hydrencephalocele 
would  be  produced,  according  to  Sutton,  by  dilatation  of  the  central  canal 
and  the  mechanical  withdrawal  of  cerebral  tissue,  the  agent  being  the  trac- 
tion exerted  by  the  growing  tumor  upon  the  adjaceut  cerebral  mass ;  Bruns 
thought  that  a  meningocele  became  a  hydrencephalocele  by  the  going  over 
of  cerebral  substance  into  the  tumor  under  the  combined  influences  of 
growth  and  the  cranial  defect;  while  Koch,  on  the  contrary,  holds  that  the 
primary  encephalocele  becomes  a  hydrencephalocele  by  the  loosening  of  the 
band  of  connection  between  the  neural  tube  and  the  skin  and  the  conse- 
•  quent  sinking  back  of  the  hernia  into  the  canal.  The  question  as  to  which 
existed  first,  the  tumor  or  the  defect,  and  the  question  whether  the  menin- 
geal effusions  are  primary  or  secondary,  cannot  thus  be  said  to  have  yet 
received  a  completely  decisive  answer. 

Hydrocephalus  may  be  internal  or  external.  Internal  hydrocephalus  is 
characterized  by  effusion  into  the  ventricles.  In  external  hydrocephalus  the 
fluid  is  found  in  the  subarachnoid  space.  Hydrocephalus  may  be  due  to 
stasis  of  the  circulation,  meningitis,  shrinkage  of  the  brain,  or  congenital 
rachitis.  In  hydrocephalus  due  to  inflammatory  action  the  ependyma  is 
found  thickened,  red,  and  granular. 

Miorocejphalus  is  characterized  by  narrowing  of  the  brain  in  all  its  diam- 
eters. Premature  synostosis  of  the  bones  of  the  skull  has  been  established 
by  Virchow  as  a  more  or  less  constant  concomitant  of  this  condition.  The 
convolutions  are  simple  in  arrangement,  approaching,  according  to  some 
authors,  the  cetacean  type.    In  a  case  reported  by  Dr.  Mary  Putnam  Jacobi,1 

1  New  York  Medical  Kecord,  January  11,  1881. 
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in  a  child  of  three  months,  the  skull  measured  but  twelve  and  a  half  inches 
in  its  greatest  circumference.  There  was  effusion  into  the  ventricles,  but  the 
ependyma  was  not  injected.  The  convolutions  were  simple,  little  curved, 
narrow  and  flattened.  The  occipital  lobe  was  least  developed.  The  corpus 
callosum  was  small  and  terminated  "  prematurely." 

Inoccipitie  is  a  term  used  to  distinguish  microcephalic  brains  in  which 
the  defect  in  the  occipital  lobe  is  especially  marked.  This  abnormality, 
according  to  Eichter,  dates  from  about  the  fourth  month,  at  which  time  the 
frontal,  parietal,  and  temporal  lobes  have  been  differentiated,  but  the  occipi- 
tal lobe  has  not  yet  been  formed.  Following  Virchow,  Richter  finds  the 
origin  of  occipital  agenesis  in  premature  occipital  synostosis.  Schroetter  in 
conditions  of  idiocy  found  the  corpus  callosum  abnormally  short  in  one 
hundred  and  nineteen  cases.1 

Porencephalies  is  characterized  by  the  presence  of  depressions  or  atrophied 
portions  of  the  surface  of  the  hemispheres.  In  some  cases  the  pit  com- 
municates with  the  lateral  ventricle.  The  surrounding  convolutions  then 
converge  towards  it,  and  the  lesion  is  more  profound  and  presumably  of 
earlier  origin.  In  the  majority  of  cases  the  defect  is  unilateral ;  in  others 
it  is  bilateral  and  even  symmetrical.  An  example  of  bilateral  symmetrical 
porencephalus  is  shown  in  Figs.  3-7.  The  clinical  condition  is  one  of 
paraplegia  of  cerebral  origin,  the  development  of  the  parts  supplied  by  the 
atrophied  cortex  being  impaired.  In  the  case  here  referred  to 2  there  was 
a  history  of  difficult  labor,  with  an  after-coming  head.  The  child  suffered 
with  convulsions  for  nine  days  after  birth.  It  lived  two  years.  Voluntary 
motion  never  was  obtained,  the  reflexes  were  exaggerated,  and  contractures 
were  present  in  all  the  extremities,  in  the  lower  extremities  the  rigidity  being 
most  marked.  The  larynx  also  was  badly  developed,  and  the  child  had  the 
crowing  respiration  and  the  tendency  to  regurgitation  noted  in  similar  eases. 
The  cortical  defect  was  found  in  the  parts  adjacent  to  the  sulcus  of  Rolando . 
and  the  prsecentral  sulcus,  there  being  complete  absence  of  gray  matter  in 
the  bottom  and  along  the  sides  of  these  sulci.  The  examination  of  this 
brain,  made  by  Dr.  William  H.  Welsh,  shows  results  which  are  in  some 
respects  unique.  We  refer  particularly  to  the  escape  of  the  crest  of  the 
convolutions  from  the  atrophic  process.  Dr.  Welsh 3  refers  to  this  peculiarity 
as  follows : 

"  The  margin  of  sclerotic  tissue  can  be  traced  up  for  a  certain  distance 
along  the  sides  of  the  anterior  central  convolution,  and  then  there  appears 
rather  abruptly  a  cortex  two  or  three  millimetres  in  thickness,  which  can 
be  traced  over  the  top  of  the  convolution  where  it  has  its  greatest  thick- 
ness. The  sclerotic  tissue,  however,  does  not  disappear,  as  it  can  be  traced 
along  the  deeper  parts  of  this  cortex  near  the  junction  of  white  and  gray 
matter.     At  the  top  of  the  anterior  central  convolution  can  be  made  out, 

1  Neurolog.  Centralblatt,  October,  1886. 

2  McNutt,  American  Journal  of  the  Medical  Sciences,  January,  1886. 
s  Ibid.,  January,  1885. 


STRUCTURAL   ABNORMALITIES   OF   THE   BRAIN   AND   CORD.  737 

in.  normal  succession  and  of  about  normal  thickness,  the  molecular  layer,  the 
layer  of  small  and  the  layer  of  large  pyramids,  and  then  comes  the  scle- 
rotic tissue,  with  its  abundant  nuclei,  fibrous  texture,  and  dilated  lymph- 

Fig.  3. 


Left  hemisphere.  Atrophy  of  the  ascending  frontal  convolution,  atrophy  of  the  ascending 
parietal  convolution,  atrophy  of  the  paracentral  lobule,  and  possibly  atrophy  of  the  anterior 
part  of  the  first  temporal  convolution.    (About  two-thirds  actual  size.) 

In  following  the  cortex  down  the  sides  of  the  convolution  it  is 
seen  that  sclerosis  invades  from  the  deeper  parts  more  and  more  of  the 
cortex,  the  layer  of  large  pyramids  first  disappearing,  then  that  of  small 

Pig.  4. 


1  ssdEi 


Eight  hemisphere.    Atrophy  of  the  ascending  frontal  convolution,  atrophy  of  the  ascending  parietal 
convolution,  and  atrophy  of  the  paracentral  lobule.    (About  two-thirds  actual  size.) 

pyramids,  while  the  molecular  layer,  although  abnormally  rich  in  nuclei, 
can  be  traced  all  the  way  down  the  sides  of  the  convolution.  The  impres- 
sion is  riot  that  of  a  sclerosis  invading  the  cortex  from  the  surface,  but  rather 
that  of  invasion  from  the  deeper  layers  of  the  cortex  or  from  the  medullary 
substance." 

Figs.  3,  4,  5,  6,  and  7  are  taken  from  this  brain. 
Vol.  IV.— 47 
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Pig.  5. 


The  lesion  in  these  cases  would  appear  to  be  identical  with  that  of 

general  cortical  sclerosis,  from  which  it 
often  cannot  be  differentiated  during  life. 
Records  of  sixteen  autopsies  of  spastic 
bilateral  hemiplegia  collected  by  Osier 
have  shown  five  cases  of  general  cortical 
sclerosis,  seven  cases  of  extensive  partial 
sclerosis,  including  the  central  convolu- 
tions, and  four  cases  only  of  sclerosis 
limited  to  this  region.  Paraplegia,  rigid- 
ity, and  idiocy  were  present  in  all,  the 
essential  lesion  in  every  case  being  appar- 
ently the  atrophy  of  the  central  convolu- 
tions.     The  disability  in  Dr.  McNutt's 

Pig.  6. 


'Practnbral  sulcus. 


Sulcus  of  Rolando.' 


Vertical  section  showing  atrophied  prse- 
central  convolution. 


The  right  hemisphere  viewed  from  above. 

case  was  as  profound  as  in  the  cases  where  the  lesion  extended  over  a  larger 
surface  of  the  hemisphere. 


Pig.  7. 


Internal  aspect  of  the  right  hemisphere,  showing  the  atrophied  paracentral  lobule  with  the 
atrophied  band  in  the  callosum. 

The  etiology  of  porencephalus  has  given  rise  to  many  interesting  hypoth- 
eses.   The  hemiplegia  with  which  it  is  associated  has  in  many  cases  appeared 
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after  an  acute  illness  characterized  by  fever,  convulsions,  and  other  evidences 
of  disturbed  cerebral  action.  In  connection  with  this  fact  the  production 
of  symmetric  atrophy  of  the  cortical  motor  centres  has  suggested  a  systemic 
inflammatory  affection, — the  poliencephalitis  of  Striimpell,  supposably  anal- 
ogous in  character  and  development  to  anterior  poliomyelitis.  Satisfactory 
as  it  may  appear,  this  theory  has  not  been  substantiated  by  post-mortem 
evidences,  and  must  be  said  to  be  losing  ground  in  the  general  estimate  of 
this  condition.  In  other  cases,  as  in  the  one  here  referred  to,  the  paralysis 
has  dated  from  birth,  and  there  has  been  a  history  of  difficult  labor,  with 
convulsions  following  delivery.  An  hypothesis  fitted  to  these  cases  has 
been  meningeal  hemorrhage  at  the  time  of  birth.  So  probable  does  this 
etiology  appear  that  Govvers  has  styled  such  double  hemiplegias  birth- 
palsies.  Not  all  cases  of  even  biplegia  have,  however,  this  history.  In 
eight  of  the  nineteen  cases  observed  by  Osier  the  labor  was  normal. 

Eichter's  observations,  already  quoted,  have  included  cases  of  poren- 
cephalus.  In  these  cases  he  has  divided  the  skull  vertically  upon  each  side 
of  the  longitudinal  sinus,  so  as  to  leave  the  sinuses  and  falx  entire.  With 
such  a  section  of  the  skull  he  claims  to  have  unmistakably  demonstrated 
kyphosis '  of  the  base  of  the  skull  with  undue  projection  of  the  sella  turcica 
into  the  cranial  cavity;  To  accommodate  itself  to  this  deformity  the  brain 
is  more  than  usually  inclined,  and  the  corpus  callosum  comes  into  collision 
with  the  falx.  The  result  is  failure  in  the  development  of  the  restricted 
portion  of  the  callosum  and  symmetric  atrophy  proceeding  centrifugally  in 
both  directions.  Pressure  of  the  falx  upon  the  vense  Galense  produces  circu- 
latory disturbances  and  ventricular  effusion.  Symmetrical  atrophy  of  the 
cortex  is  thus  explained  as  primarily  "  tabes  of  the  corpus  callosum." 

In  the  case  of  double  porencephalus  here  referred  to,  unfortunately,  the 
braiu  was  removed  so  precipitately  that  even  a  considerable  amount  of 
basilar  deformity  might  have  escaped  unnoticed.  Excepting  the  post-natal 
convulsions,  therefore,  we  have  no  evidence  connected  with  the  case  which 
would  disprove  Eichter's  hypothesis ;  while  the  location  of  the  atrophy  of 
the  callosum  just  in  front  of  the  splenium,  the  part  which  Eichter  finds 
the  most  frequently  encroached  upon  by  the  basilar  deformity,  with  the 
symmetry  of  the  cortical  lesion,  would  be  in  its  favor. 

A  curious  point  in  connection  with  this  observation  of  Eichter  is  the 
fact  that  he  found  the  condition  of  kyphosis  and  collision  with  the  falx  in 
a  case  where  the  inception  of  the  paralysis  dated  from  the  sixth  year.  His 
explanation  is  that  the  deformity  was  present,  but  not  sufficient  to  interfere 
with  the  brain  until  it  reached  this  stage  of  its  development.  The  possi- 
bility of  the  development  of  basilar  kyphosis  after  birth  might  also  be 
suggested.  There  was  delayed  ossification  of  the  intersphenoidal  articula- 
tion in  Dr.  McNutt's  case  of  meningocele,  also  in  all  of  Ackermann's  cases. 
The  fact  of  persistent  cartilaginous  intersphenoidal  union  suggests  rachitis 


1  Post,  loc.  cit. 
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as  the  possible  origin  of  the  deformity.  In  Dr.  McNutt's  case  of  biplegia, 
the  base  of  the  skull  was  not  examined,  but  the  vault  was  rachitic,  and  the 
child's  whole  condition  had  a  rachitic  aspect. 

In  regard  to  unilateral  porencephaly,  apparently  interruption  of  the 
pyramidal  tract  in  any  part  of  its  extent  will  result  in  a  poms  if  the  injury 
be  received  during  the  period  of  growth.  Wigglesworth  reports  the  case 
of  a  man  dying  at  the  age  of  fifty-six  years  in  which  the  left  upper  ex- 
tremity had  been  amputated  at  the  age  of  four  years.  Upon  autopsy  there 
was  found  atrophy  of  the  right  post-central  convolution.  Also  we  are  re- 
minded that  in  Heubner's  case  of  double  porencephaly  the  symptoms  dated 
from  convulsions  and  fever  at  the  age  of  fifteen  months.  An  embolus  was 
found  in  the  right  middle  cerebral  artery  in  this  case.  It  is  probable  that 
basilar  kyphosis  is  at  the  most  but  one  of  a  number  of  conditions  capable 
of  producing  this  deformity. 

From  even  this  short  and  incomplete  review  of  the  recent  literature  of 
our  subject  it  will  be  apparent  perhaps  that  interest  has  tended  to  centre  in 
the  collateral  etiological  evidence  to  be  gained  by  interrogation  of  the  skull 
and  spinal  canal,  upon  the  one  hand,  and,  upon  the  other,  in  the  revela- 
tions afforded  by  the  natural  atrophy  method  of  agenesis.  In  the  presence 
of  such  observations  as  those  of  Richter  all  doubt  as  to  the  commissure 
system  of  the  corpus  callosum  should  be,  it  would  appear,  permanently  put 
to  rest.  The  value  of  this  natural  atrophy  method  in  demonstrating  the 
cerebro-spinal  fibres  has  also  been  referred  to.  An  abnormal  product  is  in 
the  light  of  such  investigations  not  a  mere  monstrosity  to  be  immediately 
put  out  of  sight,  but  rather  a  blunder  by  which  Nature  reveals  the  secrets 
of  her  workshop. 

The  arrangement  of  convolutions  and  the  degree  of  development  in  the 
nerve-elements  have  received  attention  in  connection  with  the  brains  of 
imbeciles  and  criminals,  particularly  from  Spitzka,1  Mills,2  and  Sachs.3 

It  is  evident  that  in  this  line  of  investigation,  also,  there  is  a  wide  field 
for  research. 


1  American  Journal  of  Neurology  and  Psychology,  1882,  p.  386. 

2  Journal  of  Nervous  and  Mental  Diseases,  September  and  October,  1886. 
"  Ibid.,  September  and  October,  1887. 


THE  SURGICAL  TREATMENT  OF  ABNORMALI- 
TIES OF  THE  BRAIN  AND  SPINAL  CORD. 


By  P.  S.  CONNEE,  M.D. 


The  congenital  or  early-developed  abnormalities  of  the  brain  and  spinal 
cord  that  may  demand  and  with  advantage  receive  surgical  treatment  are 
meningocele,  encephalocele,  spina  bifida,  and  hydrocephalus ;  in  other  words, 
hernia?  and  dropsies. 

Abnormal  protrusion  of  a  portion  of  the  brain  or  its  coverings  may  be 
due  to  too  slight  resistance  on  the  part  of  the  membranous  or  bony  cranium, 
to  increased  pressure  from  within  because  of  ventricular  dropsy,  or  to  a 
dragging  force  from  without  consequent  upon  early  attachment  to  the  foetal 
envelope.  As  a  result  of  the  action  of  these  causes,  the  presenting  tumor 
may  be  a  portion  (1)  of  the  meninges,  containing  fluid, — i.e.,  a  meningocele, 
which,  if  it  occur  at  all  (and  this  is  much  doubted),  does  so  very  rarely ; 
(2)  of  the  brain, — i.e.,  an  encephalocele;  (3)  of  both  brain  and  covering, — 
i.e.,  a  meningo-encephalocele,  which  is  the  most  frequently  observed  condi- 
tion ;  or  (4)  of  the  brain  with  included  ventricle  distended  with  fluid, — i.e., 
a  hydrencephalocele. 

As  shown  by  Berger,  there  occurs  at  times  a  hyperplasia  of  the  menin- 
geal envelope  simulating  a  neoplasm,  and  when  brain-substance  is  present 
it  may  be  of  such  mixed  character  as  to  indicate  that  the  protrusion  dates 
back  to  an  early  period  in  the  development  of  the  nervous  system. 

The  size  of  the  hernia  varies  greatly,  at  times  almost  equalling  that  of 
the  head  itself.  As  might  be  expected  from  the  manner  of  its  production, 
its  location  is  along  the  suture-lines,  being  in  the  great  majority  of  instances 
somewhere  on  the  median  line,  most  commonly  in  the  occipital  region,  but 
not  seldom  in  front,  at  or  near  the  naso-froutal  junction.  Very  rarely  has 
it  been  found  in  the  temporal  region.  When  located  posteriorly  it  may  be 
just  above  the  foramen  magnum,  at  the  fontanel,  or,  more  usually,  between 
the  two  at  the  meeting-point  of  the  several  parts  of  the  occipital  bone. 
That  brain  is  or  is  not  present  cannot  in  many  cases  be  absolutely  de- 
termined except  by  actual  inspection,  or,  it  may  be,  careful  microscopic 
examination,  and  it  should  therefore  always  be  regarded  as  entering  into 
the  composition  of  the  tumor. 
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"When  other  than  quite  small,  its  diagnosis  is  ordinarily  easy,  if  due 
consideration  is  had  to  its  location,  its  more  or  less  yielding  and  fluctuating 
character  and  translucency,  its  reducibility,  and  the  effect  of  pressure  in 
producing  general  disturbances  (nausea,  convulsions,  or  even  coma).  It 
may  be  confounded  with  simple  serous  cyst,  but  in  the  great  majority  of 
cases  such  cyst  may  properly  be  regarded  as  having  been  originally  a  hernia, 
the  connection  of  which  with  the  interior  has  been  cut  off.  If  small,  es- 
pecially when  located  near  the  inner  angle  of  the  eye,  it  may  be  and  has 
been  mistaken  for  a  wen  or  an  erectile  tumor,  which  latter  an  encephalocele 
may  much  resemble  in  general  appearance.  In  at  least  one  case  it  has  been 
thought  to  be  a  nasal  polyp,  and  operated  ou  accordingly,  with  a  fatal  result. 
The  great  difficulty  at  times,  not  to  say  impossibility,  of  clearly  diag- 
nosticating the  affection  makes  it  necessary  to  view  with  much  suspicion 
any  early-noticed  tumor  situated  in  or  near  the  median  line,  especially  in 
front. 

In  all  the  abnormalities  under  consideration  treatment  is  either  palliative 
or  radical,  the  former  consisting  in  the  application  of  a  protecting  pad,  and, 
if  permissible,  of  moderate  pressure.  Radical  treatment  has  been  by  punc- 
ture, by  injection,  and  by  incision  followed  by  either  replacement  or  ex- 
cision. Puncture,  which  until  quite  recently  was  the  only  operation  proper 
to  be  done,  since  the  others  were  almost  certain  to  be  followed  by  fatal 
septic  inflammation,  has  proved  unsatisfactory,  having  ordinarily  to  be 
frequently  repeated,  and  being  liable,  even  though  all  antiseptic  precautious 
are  taken,  to  give  rise  sooner  or  later  to  meningitis. 

Injections  are  not  to  be  advised,  because  of  the  great  likelihood  of  the 
production  of  destructive  irritation  and  inflammation. 

Shall  a  cutting  operation  be  done?  It  is  as  yet  too  soon,  the  cases  are 
too  few,  to  warrant  the  expression  of  a  positive  opinion.  Septic  meningitis 
has  up  to  a  recent  date  carried  off  the  majority  of  the  patients.  If  an 
operation  is  to  be  done,  the  sac  should  be  freely  opened,  the  protruding 
brain-substance  replaced  if  possible,  the  sac  excised  and  its  edges  sutured, 
and  the  skin-flaps  brought  together  and  united.  Only  when  the  brain- 
hernia  is  small  can  it  be  put  back,  the  obstacle  to  reduction  being  either  the 
size  of  the  opening  in  the  skull  or  the  intolerance  of  the  brain  to  the  neces- 
sary pressure. 

How  shall  an  irreducible  mass  be  treated  ?  Either  by  letting  it  alone, 
closely  covering  it  in  with  sac  and  skin-flaps,  or  by  excising  it.  The 
latter  procedure  will  certainly  add  to  the  gravity  of  the  operation,  par- 
ticularly if  the  case  is  one  of  hydrencephalocele,  when  some  part  of  the 
lateral  ventricle  must  of  necessity  be  opened.  Further  experience  must 
determine  how  much  of  the  brain  may  be  cut  away  without  resulting  death 
or  marked  mental  impairment. 

When  the  tumor  is  very  small,  is  not  enlarging,  and  seems  to  be  pro- 
ducing no  disturbance,  it  should  not  be  interfered  with ;  nor  should  any 
operation  be  done  when  the  general  condition  is   bad,  or  when  there  is 
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present  other  malformation  dangerous  to  life,  or  of  such  nature  as  to  ren- 
der it  undesirable  that  life  should  be  prolonged. 

Spina  Bifida. — Hernia  of  the  spinal  cord  or  its  envelopes,  or  both,  is 
commonly  known  to  English  and  American  physicians  and  surgeons  as 
spina  bifida,  because  of  the  prominence  attaching  to  the  associated  cleft 
condition  of  the  spinal  column,  which  only  in  the  most  exceptional  cases  is 
of  the  vertebral  bodies.  In  the  great  majority  of  patients  the  non-closure 
of  the  posterior  arches  is  in  the  sacral,  lumbo-sacral,  and  lumbar  regions, 
occasionally  in  the  dorsal,  and  much  less  often  in  the  cervical.  In  a  few 
instances  the  entire  canal  has  been  found  open  posteriorly.  Like  the  corre- 
sponding brain-hernia,  that  of  the  cord  may  be  (1)  of  the  meninges,  men- 
ingocele, the  dropsy  occurring  in  the  arachnoid  cavity  and  pushing  the  cord 
forward  against  the  bodies ;  (2)  of  the  cord  and  its  coverings,  meningo- 
myelocele, the  fluid  being  in  the  subarachnoid  space ;  or  (3)  syringo-myelocele, 
from  distention  of  the  central  canal,  the  cord  being  flattened  and  spread 
out.  The  second  variety  is  much  the  more  common  :  63.2  per  cent,  of  the 
cases  examined  by  the  Clinical  Society  Committee  were  of  this  class.  Or- 
dinarily, if  not  always,  congenital,  the  tumor  may,  though  very  rarely, 
manifest  itself  only  some  time  after  birth.  In  a  few  cases  there  is  present 
a  thick  covering  of  skin,  but  usually  the  integument  is  very  thin  and 
closely  adherent,  generally  entirely  absent  over  the  central  part  of  the  mass. 
In  Ranke's  opinion,  it  was  a  growing  together  of  the  membranes  of  the 
cord  and  the  external  skin  that  prevented  closure  of  the  canal.  Instead 
of  the  ordinary  reddish  color  of  the  tense  shining  tumor,  the  sac  may  be 
bluish  white,  as  in  a  case  of  Crew's.  In  other  than  simple  meningoceles 
the  cord  or  a  part  of  it  is  found  within  the  sac,  more  or  less  closely  and  ex- 
tensively attached  to  it  or  even  passing  over  in  its  wall.  Not  seldom  a 
dimple  or  depressed  furrow  indicates  the  point  or  line  of  adhesion.  Existing 
septa  may  make  the  tumor  multilocular. 

Other  malformations,  especially  hydrocephalus  and  club-foot,  are  often 
present.  Paraplegia  and  sphincter-paralysis  may  exist  at  the  time  of  birth, 
in  which  case  death  speedily  occurs.  In  many  cases  paralysis  is  developed 
after  a  short  time.  Spontaneous  rupture  often  takes  place,  in  labor  or  after 
a  few  hours  or  days,  with  the  result  ordinarily  of  causing  death,  either 
quickly  from  shock,  or  more  slowly  from  septic  meningitis.  If  the  opening 
is  a  very  small  one,  such  inflammation  may  not  be  developed. 

The  only  other  conditions  likely  to  be  mistaken  for  spina  bifida  are 
fatty  tumors  and  congenital  cysts ;  but  mistake  is  not  apt  to  be  made  if 
regard  is  had  to  the  consistency  and  probably  lobulated  character  of  the 
former,  and  to  the  absence  of  the  effect  of  pressure,  of  changes  of  position, 
of  crying,  etc.,  in  altering  the  size  of  the  latter.  The  cyst  may  be  and 
often  is  an  original  spina  bifida  in  which  the  vertebral  opening  has  become 
closed.  Fatty,  cystic,  and  even  foetal  tumors  have  been  noticed  coming 
from  within  the  spinal  canal  and  preventing  union  of  the  arches. 

Though  the  majority  of  the  subjects  of  this  abnormality  die  early, 
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largely  from  marasmus,  a  few  live  for  many  months  or  years,  and  in- 
dividuals have  survived  to  the  age  of  thirty,  fifty,  even  seventy-four  years. 
Of  Demme's  thirty-two  patients,  however,  who  were  untreated,  all  were 
dead  within  two  years.  Occasionally  it  happens,  as  in  a  case  of  White- 
head's, that  after  years  (twenty-one  in  the  case  referred  to)  of  quiescence 
the  tumor  enlarges  and  becomes  troublesome,  even  dangerous.  Spontaneous 
closure  of  the  opening  may  occur. 

As  in  cases  of  brain-hernia,  so  here,  treatment  is  either  palliative  or 
radical,  intended  to  protect  by  pad  or  other  mechanical  covering  and  secure 
moderate  compression,  or  to  remove  the  tumor  and  effect  closure  of  the 
opening.  When  the  protrusion  is  small,  is  not  enlarging  or  that  but  slowly, 
and  is  covered  with  healthy  skin,  the  palliative  treatment  should  always  be 
adopted.  The  application  of  collodion  has  been  found  of  service.  There 
is  much  wisdom  in  the  suggestion  that,  as  a  rule,  no  radical  treatment 
should  be  instituted  for  at  least  two  months  after  birth,  as  not  seldom  by 
that  time  indications  of  spontaneous  healing  will  manifest  themselves,  and 
a  large  proportion  of  the  children  unfit  for  operation  will  have  died. 

The  radical  treatment  has  been  by  puncture,  by  injection,  by  ligation 
or  clamp-compression,  by  excision  and  plastic  operation. 

Puncture,  which  has  usually  had  to  be  repeated  owing  to  the  refill- 
ing of  the  sac,  has  occasionally  been  followed  by  cure,  but  ordinarily  has 
resulted  in  failure,  commonly  in  death,  due  to  a  developed  meningitis. 

The  success  following  the  application  of  a  ligature,  the  ecraseur-wire,  or 
the  clamp  has  not  been  such  as  to  give  much  encouragement  for  their  use. 

Puncture  followed  by  simple  iodine-injection,  advised  by  Velpeau  and 
first  practised  and  highly  commended  by  Brainard  (iodine  gr.  v,  iodide  of 
potassium  gr.  xv,  water  gi),  was  a  favorite  method  of  treatment  until  Mor- 
ton proposed  the  use  of  glycerin  in  place  of  water  (iodine  gr.  x,  iodide  of 
potassium  gr.  xxx,  glycerin  gi),  since  which  time  such  solution  has  been  or- 
dinarily employed  ;  the  glycerin  being  thought  to  lessen  the  liability  of  the 
diffusion  of  the  irritating  iodine  to  the  parts  outside  the  sac.  Many  suc- 
cessful cases  have  been  reported  (twenty  out  of  twenty-six  treated  by  simple 
injection,  thirty-five  out  of  seventy-one  by  the  Morton  fluid,  of  the  cases 
examined  by  the  Committee  of  the  Clinical  Society  of  London),  but  too 
much  regard  should  not  be  had  to  the  statistics  that  have  been  accumulated 
aud  published,  as  they  are  not  very  extensive,  and  there  is  good  reason  for 
believing  that  the  large  majority  of  the  unsuccessful  cases  are  not  put  on 
record. 

Great  care  must  be  taken,  in  withdrawing  the  fluid  of  the  sac,  not  to 
remove  too  much,— not  more,  certainly,  than  one-half,— and  to  inject  slowly 
the  iodized  glycerin  in  small  quantity  (3ss-3iii),  as  otherwise  fatal  shock 
may  be  produced  or  violent  inflammation  rapidly  excited.  I  have  once 
seen  an  infant  several  months  old  die  immediately  upon  Jbeing  turned  over 
upon  its  back,  after  removal  of  a  large  part  of  the  fluid  in  the  sac  and 
injection  of  perhaps  forty  drops  of  the  glycerin  solution. 
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The  existence  of  paralysis  is  a  contra-indication  to  the  use  of  iodine, 
unless,  as  suggested  by  Ashhurst,  it  can  be  thrown  into  the  coverings  with- 
out perforating  the  sac  itself. 

When  a  successful  result  is  to  follow  the  injection,  the  sac  becomes  filled 
with  new  connective  tissue,  which  later  undergoes  contraction  and  solidifi- 
cation. Whenever  puncture  is  made,  with  or  without  associated  injection, 
the  needle  should  be  entered  at  a  considerable  distance  from  the  median  line 
to  lessen  the  risk  of  injuring  any  part  of  the  cord  which  may  be  in  the  sac  : 
as  has  been  said  with  truth,  we  have  "  no  means  of  determining  in  the  living 
subject  whether  or  not  the  cord  is  in  the  sac."  Electrical  stimulation  has 
been  proposed  as  a  method  of  making  such  determination. 

Though  the  injection  treatment  in  "its  mode  of  action  most  nearly 
resembles  the  natural  mode  of  cure,"  and  its  employment  has  not  seldom 
been  followed  by  a  satisfactory  result,  yet  within  the  last  few  years  direct 
operation  has  much  engaged  the  attention  of  surgeons,  and  in  a  number  of 
cases  the  sac  has  been  removed  and  the  adjacent  soft  parts  brought  together 
as  closely  as  was  possible.  In  one  case  of  spontaneous  rupture,  Davidson 
(of  Glasgow)  used  a  thin  layer  of  sponge  cut  to  fit  the  opening  in  the  sac  as 
a  framework  for  granulations,  and  found  after  a  time  that  it  had  entirely 
disappeared ;  a  cure  followed.  To  close  the  vertebral  gap  Mayo-Robson 
introduced  a  piece  of  rabbit  periosteum,  without,  however,  securing  the 
desired  result ;  and  Dollinger  has  done  an  osteoplastic  operation,  breaking 
down,  bending  in,  and  suturing  together  the  everted  arches. 

Too  rapid  and  excessive  escape  of  fluid  should  be  prevented  by  the  posi- 
tion of  the  patient  rather  than  by  the  use  of  clamp  or  ligature.  Any  nerves 
that  may  be  in  the  sac  should,  if  possible,  be  dissected  out  and  returned 
within  the  canal. 

Zenenko  has  stated  that  removal  of  such  nerves  apparently  causes  no 
discernible  disturbances  in  the  functions  of  any  organs,  yet  such  a  case  as 
the  one  reported  by  Barton  shows  that,  even  if  no  speedy  ill  consequences 
result,  convulsions,  followed  by  death,  may  later  occur. 

In  closing  the  wound,  the  several  layers  should  be  separately  united  by 
buried  sutures.  Parkes,  who  has  reported  three  operations,  with  two  recov- 
eries, attributes  the  fatal  result  in  the  third  case  to  infection  introduced 
along  the  tracks  of  two  silk  sutures  passed  through  the  skin  and  the 
deeper  parts  to  strengthen  the  union,  septic  meningitis  developing  very 
quickly  after  removal  of  the  stitches,  though  primary  union  of  the  wound 
itself  had  taken  place.  It  is  of  interest  to  notice  that  the  two  children 
who  recovered  were  very  young  (four  and  seven  weeks  old). 

Though  these  excisions  and  plastic  operations  have  but  seldom  been  done, 
though  it  is  exceedingly  difficult  to  keep  the  wound  aseptic,  and  though  the 
results  thus  far  have  not  been  very  encouraging  (e.g.,  three  out  of  five  pa- 
tients operated  upon  in  the  Gottingen  clinic  and  reported  upon  by  Hildebrand 
died),  yet  future  experience,  and  that  on  an  extended  scale,  can  alone  deter- 
mine the  actual  value  of  the  really  operative  treatment  of  this  abnormality. 
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Hydrocephalus. — Consequent  upon  interference  with  the  outflow  of 
blood  through  the  Galenic  veins  or  closure  of  the  communication  between 
the  ventricles  and  the  subarachnoid  space,  or  because  of  some  disturbance 
of  the  balance  between  secretion  and  absorption  the  cause  of  which  may 
not  be  recognizable,  there  occurs  a  dropsical  accumulation  in  the  ventricles 
or  subarachnoid  space,  or  both,  apparent  at  birth  or  manifesting  itself  soon 
after.  Not  seldom  various  members  of  the  same  family  are  affected,  and 
coexistence  of  other  abnormalities  (spina  bifida,  club-foot,  hare-lip,  etc.)  is 
frequently  observed.  Those  congenitally  affected  are,  as  a  rule  having  few 
exceptions,  short-lived,  but  when  the  disease  is  developed  later  and  the 
enlargement  is  of  slow  production  the  patient  not  very  infrequently  lives  to 
adult,  it  may  be,  though  rarely,  to  old  age.  The  size  to  which  the  head 
may  attain  is  at  times  monstrous  :  in  the  Warren  Museum  is  a  skull  twenty- 
seven  and  a  half  inches  in  greatest  circumference  ;  in  the  Cruikshank  Mu- 
seum was  one  of  fifty-one  inches.     Cardinal's  head  was  thirty-two  and  a 

Fig.  l. 


ji|lIfpiIIiMii 

1  w 


quarter  inches  around,  Esquirol's  patient's  thirty-six  inches.  In  a  child 
twenty-eight  months  old  whom  I  saw  (Fig.  1),  the  distance  from  the  root 
of  the  nose  to  the  occipital. protuberance  was  forty-two  inches,  and  that 
from  one  ear  to  the  other  over  the  vertex  twenty-seven  and  a  half  inches. 
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Occasionally  the  enlargement  is  asymmetrical,  even  one-sided.  The 
great  disproportion  between  the  size  of  the  head  and  that  of  the  face  gives 
a  peculiar  and  characteristic  appearance  to  the  child.  When,  as  is  usually 
the  case,  the  dropsy  is  intraventricular,  the  eyes  are  carried  downward  and 
outward,  while  their  position  is  unchanged  when  the  enlargement  of  the 
head  is  due  to  fluid  in  the  arachnoid  cavity  only.  In  other  than  the  milder 
cases  the  brain  is,  as  a  rule,  feebly  developed,  and  often  will  be  found  spread 
out  as  a  thin  layer  lining  the  inner  surface  of  the  sac,  or  resting  upon  the 
base  of  the  skull.  Henoch  reports  a  case  in  which  the  hemispheres  had 
almost  entirely  disappeared. 

Spontaneous  bursting  of  the  sac  is  usually  followed  by  death,  though 
recovery  has  been  known  to  take  place.  Extensive  cellulitis  and  formation 
of  abscesses  have  been  reported. 

Of  treatment  little  can  be  said.  The  internal  administration  of  drugs 
is  seldom  or  never  of  any  value,  and  local  applications  are  practically  use- 
less. The  only  operative  treatment  as  yet  resorted  to  has  been  puncture,  at 
times  employed  since  the  days  of  Le  Cat,  occasionally  with  success,  espe- 
cially in  cases  of  arachnoid  dropsy.  Only  a  moderate  amount  of  fluid 
should  be  drawn  off  at  a  time,  and  that  through  a  puncture  a  little  to  one 
side  of  the  median  line  near  the  anterior  fontanel.  The  aspirator-needle 
should  be  preferred  to  the  trocar  and  canula. 

When  closure  of  the  sutures  has  taken  place  yet  symptoms  of  intraven- 
tricular dropsy  are  present  (indications  afforded  by  ophthalmoscopic  ex- 
amination are  of  great  value),  the  ventricles  may  be  tapped  through  an 
opening  made  in  the  skull,  as  has  been  done  by  Ayres  and  Keen.  The 
latter  advises  lateral  trephining,  and  directs  to  make  a  large  opening  one 
and  a  quarter  inches  behind  the  meatus  and  one  and  a  quarter  inches  above 
Keid's  base-line.  Puncture  towards  a  point  two  and  a  half  inches  directly 
above  the  opposite  meatus.  The  puncture  will  traverse  the  second  temporo- 
sphenoidal  convolution  and  enter  the  normal  lateral  ventricle  at  the  be- 
ginning or  in  the  course  of  the  descending  cornu  at  a  depth  of  about  two 
to  two  and  a  quarter  inches  from  the  surface.  In  the  case  operated  upon, 
the  ventricle  was  reached  at  a  depth  of  one  and  three-quarter  inches  from 
the  dura  mater.  The  same  objection  holds  against  this  operation  as  against 
tapping  in  ordinary  cases :  reaccumulation  of  the  fluid  is  almost  certain 
to  occur. 


THE  OPERATIVE  SURGERY  OF  THE  BRAIN 
AND  SPINAL  CORD. 

By  CHAELES  B.  NANCKEDE,  MJD. 


As  this  article  is  strictly  confined  to  the  consideration  of  operative  tech- 
nique, diagnosis  and  indications  for  or  against  operative  treatment  must  be 
sought  in  other  sections  of  this  work. 

The  fact  that  "  no  injury  of  the  head  is  too  trivial  to  be  despised,  and  none 
too  severe  to  be  despaired  of,"  should  unceasingly  influence  the  surgeon's 
opinion  and  control  the  treatment  of  head-injuries  at  all  ages,  but  especially 
those  occurring  during  childhood.  As  the  most  trivial  injuries  of  the  scalp 
may  be  complicated  with  severe  cranial  and  cerebral  injuries,  or  as  secondary 
diseases  of  the  soft  structures  may  initiate  fatal  intracranial  trouble,  the 
proper  therapeusis  of  scalp-wounds  must  first  be  briefly  considered.  An  in- 
significant scalp- wound,  if  it  become  infected,  may  lead  to  periostitis,  puru- 
lent osteitis,  osteophlebitis,  and  encephalitis ;  or,  again,  from  the  periosteum 
the  infective  process  may,  by  continuity  of  tissue,  through  osteophlebitis, 
initiate  thrombosis  of  the  cerebral  sinuses,  with  consequent  pyaemia.  Al- 
though such  complications,  as  well  as  tetanus,  are  uncommon,  they  are 
possible,  and  must  not  be  ignored. 

INCISED,  LACERATED,  AND  CONTUSED  WOUNDS  OF  THE  SCALP. 

Incised  Wounds. — In  view  of  the  just-mentioned  facts,  and  lest  the 
wounds  of  the  soft  tissues  be  only  the  smaller  part  of  a  severe  head-injury, 
the  following  precautions  should  always  be  observed  before  any  examination 
of  the  wound  is  made. 

The  hair  should  be  carefully  removed  from  the  edges  and  immediate 
neighborhood  of  the  wound  by  the  razor  or  scissors,  after  a  thorough  drench- 
ing with  carbolized  water,  and  the  scalp  carefully  scrubbed  with  a  nail-brush 
wet  with  a  mixture  of  two  parts  of  turpentine  and  fourteen  parts  of  alco- 
hol, followed  by  soap  and  carbolized  water,  after  which  the  wound  should 
be  thoroughly  irrigated  with  mercuric  bichloride  solution  ;  now,  and  only 
now,  can  the  wound  be  safely  explored  with  the  disinfected  finger  or  probe. 
Careful  search  revealing  neither  foreigu  bodies  nor  fracture,  any  hemor- 
rhage which  cannot  readily  be  controlled  by  compression  must  be  checked 
by  twisting  or  tying  both  ends  of  the  divided  vessel.  When  the  ends 
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retract  into  the  dense  fibro-cellular  tissue,  they  can  be  best  secured  by 
passing  a  needle  armed  with  a  ligature  around  the  vessel,  including  some 
of  the  surrounding  tissues.  Ligatures  will  probably  never  be  necessary  in 
children  except  when  the  wound  involves  the  lower  part  of  the  temporal 
fossa,  in  which  case  the  bleeding  may  prove  difficult  to  arrest.  "Should  the 
bleeding  recur  or  become  dangerous,  notwithstanding  all  our  local  means, 
the  question  of  applying  a  ligature  to  the  external  or  common  carotid  may 
arise."1  I  quote  the  foregoing  sentence  not  because  in  my  practice  any 
such  contingency  has  arisen,  but  because  so  experienced  a  surgeon  as  Hewitt 
has  evidently  known  of  some  such  question  arising. 

All  bleeding  having  been  arrested  except  that  which  is  to  be  checked 
by  the  compression  of  the  dressings,  the  wound,  if  it  have  not  penetrated 
the  aponeurosis  of  the  occipito-frontalis  muscle,  should  be  closed  by  fixing 
one  end  of  a  strip  of  fine  aseptic  gauze  with  iodoform-collodion 2  upon  one 
side  of  the  cut,  when  the  wound  can  be  accurately  coaptated,  and  held  so  by 
painting  the  other  end  of  the  gauze  strip  with  more  collodion,  the  drying 
and  consequent  fixation  of  the  dressing  being  hastened  by  fanning.  This 
expedient  is  preferable  to  the  use  of  adhesive  plaster,  because  the  latter, 
by  the  rapid  growth  of  the  hair,  soon  becomes  loosened,  and,  above  all, 
asepticity  of  the  wound  is  rendered  difficult,  if  not  impossible. 

When  the  wound  extends  through  the  occipito-frontalis  aponeurosis, 
catgut  or  horse-hair  sutures  will  often  become  necessary  from  the  gaping  of 
the  wound,  but  before  their  passage  the  centre  of  a  bunch  of  fine  catgut 
must  be  secured  by  a  suture  of  the  same  to  the  deepest  portion  of  the 
wound,  three  or  four  strands  being  carefully  brought  out  between  each 
pair  of  sutures.  In  either  variety  of  scalp-wound,  dusting  with  iodoform,3 
laying  a  piece  of  protective  along  the  line  of  the  wound,  and  the  adjust- 
ment of  appropriate  aseptic  gauze  compresses  to  secure  contact  of  the  flap 
with  the  deeper  parts,  must  be  resorted  to,  covering  all  in  with  about  eight 
thicknesses  of  bichloride  gauze  the  innermost  layers  of  which  have  been 
thoroughly  moistened  with  the  mercuric  solution.  My  preference  is  to 
retain  all  in  place  by  the  application  of  a  moist  carbolized  gauze  roller, 
which,  when  dry,  forms  a  firm  uuyielding  dressing.  For  appearance'  sake 
a  muslin  bandage  may  be  applied  outside  the  gauze  roller. 

I  have  entered  into  these  minute  details  because  after  compound  frac- 
tures, the  operation  of  trephining,  etc.,  the  same  method  of  dressing  should 
be  adopted,  with  the  exception  of  the  drainage,  which  in  certain  instances 
must  be  with  the  tube,  as  will  be  indicated  in  its  proper  place. 

1  Hewitt,  Holmes's  System  of  Surgery,  3d  ed.,  vol.  i.  p.  570. 

■'  Plain  collodion  will  do  very  well,  while  shreds  of  absorbent  cotton  can  be  substituted 
for  the  gauze. 

3  Notwithstanding  the  experiments  of  laboratory  investigators,  I  still  cling  to  the  use 
of  this  drug,  my  clinical  experience  apparently  contradicting  that  of  the  experimenters. 
Probably  both  are  correct,  recent  observations  going  to  show  that  iodoform  destroys  the 
virulence  of  the  ptomaines  resulting  from  the  multiplication  and  growth  of  certain  of  the 
micro-organisms. 
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Should  suppuration  beneath  the  aponeurosis  occur,  from  neglect  of  the 
proper  aseptic  precautions  or  from  infection  of  the  wound,  capillary  drain- 
age will  fail  to  remove  the  pus,  and  a  tube  or  tubes  must  be  substituted,  with 
the  application  of  such  compresses  as  will  prevent  all  purulent  accumula- 
tions. The  wound  will  rarely  be  situated  so  as  to  afford  drainage  at  the 
most  dependent  portion  of  the  accumulations,  under  which  circumstances 
counter-openings  are  indicated,  to  be  kept  patent  by  the  introduction  of  small 
drainage-tubes.  If  the  surgeon  will  remember  that  this  aponeurosis  is 
attached  behind  to  the  superior  curved  lines  of  the  occipital  bone,  to  the 
mastoid  process  of  the  temporal  bone  and  the  zygoma  laterally,  and  that  it 
becomes  continuous  with  the  tissues  of  the  upper  lid  and  those  over  the  root 
of  the  nose,  together  with  the  position  iu  which  the  disease  will  compel  the 
patient  to  keep  his  head,  the  proper  places  to  make  the  counter-openings  can 
readily  be  determined  in  each  case.  The  most  strenuous  efforts  must  now,  of 
course,  be  made,  by  the  occasional  use  of  the  stronger  antiseptic  solutions,  to 
render  the  pus-cavities  aseptic,  and  all  bagging  of  pus  must  be  prevented 
by  proper  compresses,  for  by  such  means  oftentimes  a  rapid  diminution  in 
discharge,  pain,  and  constitutional  symptoms  will  result.  Sloughing  may 
occur,  but  is  rarely  productive  of  any  osseous  necrosis,  especially  if  strict 
asepsis  be  secured.  Should  the  surgeon  fear  to  trust  to  the  unaided  powers 
of  nature,  he  may  invoke  the  osteogenetic  powers  of  the  diploe  by  pene- 
trating the  outer  table  with  a  fine  awl,  making  the  perforations  as  close  to- 
gether as  convenient.  Iu  a  few  days  granulations  will  spring  up  from  the 
diploe  and  coalesce  with  those  of  the  soft  parts.  It  can  hardly  be  expected 
that  extensive  or  more  massive  necrosis  will  occur  in  childhood  from  trauma- 
tisms, with  which  we  have  chiefly  to  deal  in  this  section,  but,  should  this 
occur,  it  must  be  remembered  that  separation  of  the  sequestra  will  probably 
occupy  months  or  years,  so  that  the  subsequent  discharge  and  exhaustion 
may  at  times  compel  the  surgeon  to  resect  large  portions  of  the  calvarium. 

Constitutional  Treatment. — As  this  is  the  form  of  inflammation  too 
commonly  mistaken  for  erysipelas  and  alleged  to  be  due  to  the  use  of 
stitches,  and  as  the  disease  may  in  some  cases  either  be  of  a  genuine  ery- 
sipelatous nature  or  become  complicated  with  erysipelas,  attention  to  the 
digestive  tract  by  the  exhibition  of  calomel  and  soda  in  small  doses,  followed 
by  a  saline,  will  prove  useful,  when  indicated  by  the  condition  of  the  tongue 
and  bowels.  Quinine,  tincture  of  the  chloride  of  iron,  and  stimulants 
when  necessary,  should  then  be  prescribed,  with  abundance  of  nutritious, 
non-irritating  food. 

Lacerated  and  Contused  Wounds :  Local  Treatment. — After  the 
preliminary  antiseptic  cleansing  previously  described,  these  Avounds,  if  not 
penetrating  the  aponeurosis,  should,  when  needful,  be  coaptated  by  gauze 
(or  shreds  of  absorbent  cotton)  and  collodion,  while  division  of  the  aponeu- 
rosis, with  consequent  gaping  of  the  wound,  calls  for  sutures  as  a  retentive 
measure,  even  if  complete  coaptation  cannot  be  effected  :  they  should  be 
drawn  just  tight  enough  to  effect  this  end,  while  drainage  must  be  provided 
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for  as  in  incised  wounds.  Under  no  circumstances  should  rags  of  bruised, 
apparently  hopelessly-damaged  scalp-tissue  be  cut  away,  for  even  in  the 
adult  they  rarely  slough,  much  less  in  children,  and,  should  they  die,  no 
harm  will  accrue,  provided  asepsis  be  secured :  this  is  a  cardinal  rule. 

CONTUSION  OP  BONE,  WITH  SUBSEQUENT  OSTEO-MYELITIS,  OSTEO- 
MYELITIS PROM  MIDDLE-EAR  DISEASE,  ETC. 
This  complication,  which  probably  always  results  from  infection,  should 
but  rarely  occur  when  proper  aseptic  methods,  such  as  suggested,  have  been 
conscientiously  pursued.  When  the  constitutional  or  local  symptoms,  or  a 
combination  of  both,  indicate  the  necessity  for  operative  interference,  after 
the  usual  preliminary  antiseptic  precautions,  a  large  flap,  its  outline  being 
a  shallow  curve  so  planned  as  to  avoid  the  main  scalp-vessels  and  favor 
drainage,  should  be  raised,  all  the  tissues,  including  the  periosteum,  being 
divided  at  one  cut,  which  must  be  vertical  to  the  skull.  Preferably  under 
constant  antiseptic  irrigation,  the  bone  should  be  removed  with  the  gouge, 
trephine,  chisel,  saw,  or  burr  of  the  dental  engine,  including  some  of  the 
apparently  healthy  bone  for  a  short  distance  around  the  diseased  area.  Ap- 
propriate tube-drainage  being  instituted,  the  flap  may  be  now  laid  down  and 
carefully  sutured  with  silkworm-gut,  silk,  or  prepared  horse-hair,  and  an 
antiseptic  dressing  applied  over  all.  That  under  the  most  unfavorable  cir- 
cumstances success  is  still  attainable  in  cases  of  this  nature,  which  have 
resulted  even  in  thrombosis  of  the  lateral  sinus  and  septic  embolism  of  the 
heart  and  lung,  is  proved  by  a  case  of  Horsley's,  the  disease  originating, 
as  is  most  usual,  from  old  middle-ear  disease.1  Horsley  has  suggested 
that  when  "the  first  indication  of  embolism  appears,  the  internal  jugular 
vein  should  be  tied  in  the  middle  of  the  neck,"  though,  as  he  points  out,  a 
serious  argument  against  the  performance  of  this  operation  "  lies  in  the,  at 
present  impossible,  task  of  discovering  how  much  thrombosis  there  is,  and, 
further,  what  risk  there  is  of  embolism  from  the  same." 2 

SIMPLE  FRACTURES  OP  THE   VAULT. 

Should  operation  be  indicated, — and  I  must  reiterate  that  in  this  article 
I  have  nothing  to  do  with  anything  beyond  the  mere  technique  of  the  various 
operations  required  for  injuries  and  diseases  of  the  head, — the  usual  anti- 
septic preliminaries  must  be  attended  to  with  peculiar  care,  for  here,  unlike 
the  case  of  a  compound  fracture,  the  "  surgeon's  acts  determine  the  fate  of 
a  fresh  wound,"  and  "  infection  and  suppuration  are  due  to  his  technical 
faults  of  omission  and  commission."  Since  septic  infection  and  inflamma- 
tion of  the  meninges  and  brain  constitute  the  only  immediate  risk  to  life  of 
trephining,  no  arguments  are  needed  to  enforce  unusual  care.  The  prefer- 
able form  of  flap,  that  which  has  been  just  described  in  the  preceding  section, 

1  Medical  Press  and  Circular,  1886,  N.  S.,  p.  495. 

2  The  Operations  of  Surgery,  p.  197,  W.  H.  A.  Jacobson,  P.R.C.S.,  Philadelphia,  1889. 
This  suggestion  has  been  recently  successfully  carried  into  effect  by  another  surgeon. 
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should  always  be  employed  where  the  previous  damage  to  the  soft  parts 
admits  of  it,  which  in  the  injuries  now  under  consideration,  of  course,  cannot 
interfere.  The  bone  being  exposed,  the  depressed  incarcerated  fragments 
must  be  released  by  as  limited  a  removal  of  the  overlapping  sound  bone  as 
will  admit  the  introduction  of  the  point  of  the  elevator :  if  extensive  com- 
minution of  the  internal  table  exists,  sufficient  sound  bone  must  be  removed 
to  extract  all  the  fragments  of  the  internal  table. 

Oftentimes  the  use  of  a  Hey's  saw,  by  removing  the  overlapping  edge 
of  the  external  table  of  the  skull,  or  by  merely  widening  a  fissure,  will  ren- 
der elevation  possible,  but,  when  the  whole  thickness  of  the  skull  is  driven 
down,  the  bone  can  be  more  rapidly  and  satisfactorily  removed  by  the  use 
of  "W.  B.  Hopkins's  modification  of  the  rongeur.  Again,  in  many  cases  the 
trephine  must  be  used,  especially  where  other  instruments  are  not  available. 


METHOD  OF  PERFORMING  THE  OPERATION  OF  TREPHINING. 

The  special  instruments  required  are  an  elevator,  a  knife  with  raspatory 
attached,  trephines  of  various  sizes,  a  trephiue-brush,  a  pair  of  Hey's  saws, 

a  small  pair  of  cutting  bone-for- 
ceps, the  gouge-forceps  of  Hop- 
kins, and  perhaps  a  lenticular,  with 
which  some  surgeons  still  prefer  to 
elevate  and  smooth  the  rough  edges 
of  bone ;  but  I  have  never  seen  any 
necessity  for  its  use,  as  an  elevator 
in  careful  hands  is  perfectly  safe, 
and  its  rough  serrated  edges  serve 
admirably  to  file  away,  as  it  were, 
any  inequalities  left  by  fragments 
of  the  brittle  inner  table  remaining 
at  the  periphery  of  the  aperture. 
Hopkins's  rongeur  (Fig.  1)  is 
an  admirable  instrument,  and,  where  it  can  be  used,  serves  a  better  purpose 


Hopkins's  rongeur. 


Fig.  2. 


Elevator. 


Fig.  3. 


Fig.  4. 


Trephine-brush. 


^MRMS 


Hey's  saws, 


than  the  trephine  or  Hey's  saw  (Fig.  4)  in  removing  an  overlapping  shelf 
of  bone,  while  it  is  an  instrument  which  can  be  used  with  more  safety  and 
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rapidity.    Of  the  two  forms  of  trephine,  the  conical,  commonly  called  Gait's 
(Fig.  5),  is  the  safer,  since  from  its  form,  when  properly  constructed,  it  is 


Fig.  5. 


Pig.  6. 


Conical  trephine. 


■ 

Old-pattern  trephine. 


almost  impossible  for  it  to  injure  the  brain  if,  as  the  last  portions  of  the 
inner  table  are  divided,  undue  pressure  be  made ;  while  under  these  circum^ 
stances  the  old  form  of  instrument  (Fig.  6)  has  occasionally  been  accidentally 
plunged  into  the  brain-substance.  Horsley l  has  devised  a  trephine  with  a 
peculiar  handle,  with  such  a  thin  cutting  edge  that  the  buttons  of  bone 
when  replaced  fit  much  better  than  they  would  if  .cut  out  with  the  ordinary 
form  of  instrument. 

All  the  instruments,  including,  in  addition  to  those  mentioned,  a  flat- 
ended  probe  or  toothpick  to  measure  the  depth  of  various  portions  of  the 
trephine-cut,  a  tenaculum,  several  haemostatic  forceps,  a  pair  of  scissors,  etc., 
should  be  thoroughly  boiled 2  in  plain  water,  and  then  with  aseptic  hands 
removed  and  placed  upon  a  towel  wrung  out  of  a  five  per  cent,  carbolic  acid 
solution,  another  similar  towel  covering  them  until  needed. 

A  convenient  method  of  supporting  and  steadying  the  head  is  the  use 
of  sand-bags,  Anaesthesia  must  be  carefully  induced,  and,  in  my  judgment, 
except  for  brain-tumors  and  perhaps  epilepsy,  ether  should  be  the  agent 
employed. 

The  scalp  surrounding  the  proposed  site  of  operation,  having  been 
shaved  and  disinfected  as  previously  described,  where  there  is  no  wound, 
should  be  incised  down  to  the  bone  with  one  stroke  of  the  knife,  forming 
a  large  flap  whose  outline  is  a  shallow  curve  so  planned  as  to  avoid  the 


1  At  least  one  other  surgeon  claims  the  peculiar  form  of  handle  figured,  and  I  cannot 
say  that  Mr.  Horsley  does  more  than  state  his  preference  for  this  form  of  instrument. 

2  Boiling  in  plain  water  will  render  aseptic  any  instrument  if  kept  up  for  not  less  than 
five  minutes,  and  has  the  advantage  of  not  injuring  the  edge  of  cutting  instruments.  For 
this  reason  solid  steel  instruments  are  desirable ;  hut  even  ivory  or  ebony  handles  will  often 
stand  this  treatment :  if  not,  they  must  he  cleansed  by  long  immersion  in  the  five  per  cent, 
carbolic  acid  solution. 

Vol.  IV.— 48 


Fig.  7. 
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main  scalp-vessels  and  favor  drainage  in  the  recumbent  posture ;  this  should 
be  rapidly  reflected.  Any  bleeding  which  does  not  spontaneously  cease  in  a 
few  moments  should  be  arrested  by  the  haemostatic  forceps,  or  possibly  by 
ligatures,  but  these  are  rarely  necessary.  The  periosteum  usually  readily 
strips  off  with  the  rest  of  the  flap,  but  this  manoeuvre  may  be  aided  by 
the  use  of  the  periosteal  elevator  of  Mr.  Victor  Horsley's,  depicted  in  Fig. 

7.  "When  merely  an  overlapping  edge  of  bone  has  to  be  removed,  this 

separate  removal  of  the  peri- 
osteum is  hardly  necessary, 
the  membrane  being  readily 
scraped  aside  by  the  raspa- 
tory. All  these  manoeuvres, 
with   those   presently  to  be 

described,  should  be  executed  under  a  constant  flow  of  tartacid  mercuric 
bichloride  solution,  one  to  two  thousand  or  three  thousand. 

The  trephine,  with  its  centre-pin  protruded  about  one-sixteenth  of  an 
inch  and  firmly  screwed  in  this  position,  should  now  be  applied  to  the  por- 
tion of  bone  which  it  is  intended  to  remove,  the  periphery  of  the  trephine 
somewhat  overlapping  the  depressed  bone  at  one  point,  as  indicated  in  Fig. 

8.  The  instrument  should  be  worked  with  a  light,  sharp,  quick  move- 

Fig.  8. 


Horsley's  periosteal  elevator. 


ment  from  left  to  right  and  from  right  to  left,  care  being  taken  not  to  press 
unevenly,  and  the  pressure  being  chiefly  exerted  as  the  hand  is  carried  from 
left  to  right.  As  soon  as  a  sufficient  groove  has  been  cut  to  steady  the 
trephine,  the  centre-pin  should  be  withdrawn,  and  fixed  so  as  to  avoid  injury 
to  the  dura  mater.  When  the  outer  table  of  the  skull  is  cut  through,  if 
irrigation  is  not  used,  the  bone-dust,  which  up  to  this  time  has  been  dry, 
becomes  soft  and  bloody,  as  the  instrument  penetrates  into  the  diploe.1 
Both  the  sound  and  the  feel  are  also  different.  When  the  use  of  the  centre- 
pin  seems  undesirable,  Dr.  P.  H.  Watson,  of  Edinburgh,  has  suggested 
that  the  instrument  should  be  steadied  by  applying  it  through  a  perforated 

1  This  is  absent  in  early  life,  and  at  all  ages  over  a  large  part  of  the  squamous  bone 
and  in  the  occipital  fossae. 
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piece  of  pasteboard  firmly  held  against  the  bone.  In  view  of  the  great  diffi- 
culty of  rendering  pasteboard  aseptic  and  of  its  softening  under  irrigation,  I 
would  suggest  the  substitution  of  a  perforated  piece  of  thin  splint-wood.1 
If  the  irrigation  does  not  keep  the  trephine-teeth  free  of  bone-dust,  or  when 
this  measure  is  not  employed,  the  instrument  must  be  removed  from  time  to 
time,  and  cleansed  in  the  carbolized  water,  either  by  the  brush  or  a  sponge. 

The  detritus  lying  in  the  bony  groove  should  also  be  removed  by  the 
toothpick  or  flat  end  of  the  probe,  advantage  being  taken  at  the  same  time 
to  measure  the  depth  of  the  cut  at  various  portions  of  the  circumference,  to 
ascertain  whether  the  bone  is  being  evenly  divided.  If  one  segment  of 
the  groove  be  deeper  than  another,  the  trephine  must  be  inclined  towards 
the  shallow  side,  and  pressure  made  at  that  point  alone  until  the  groove  is 
of  equal  depth  throughout.  It  must  be  remembered  that  the  bone  is  fre- 
quently of  unequal  thickness  at  various  parts  of  the  circumference  of  a 
trephine-cut,  so  that,  while  the  osseous  disk  may  be  firmly  held  fast  at  some 
points  by  portions  of  the  inner  table,  the  teeth  of  the  instrument  may  at 
other  points  be  tearing  the  dura  mater,  the  chief  thing  to  be  avoided. 
Even  in  the  adult  the  skull-cap  varies  from  one-fifth  of  an  inch  upon  the 
average,  to  as  much  as  three-fourths  of  an  inch  at  the  occipital  protuberance. 
In  young  children  the  diploe  may  also  be  absent,  so  that  in  them  great 
caution  must  be  exercised.  I  can  give  no  better  working  rule  than  that  of 
Holden :  "  Think  that  you  are  operating  on  the  thinnest  skull  ever  seen, 
and  thinner  in  one  portion  of  the  circle  than  in  the  other." 

When  the  instrument  reaches  the  inner  table,  both  the  sound  to  the  ear 
and  the  sensation  conveyed  to  the  hand  usually  give  warning.  Great  care 
should  now  be  exercised  :  each  turn  must  be  made  cautiously  and  with  very 
light  pressure,  frequent  resort  being  had  to  the  probe  or  toothpick  to  deter- 
mine at  which  points,  if  any,  the  bone  has  been  completely  divided,  that 
the  teeth  may  be  so  inclined  as  to  avoid  cutting  the  dura  mater.  By  a 
slight  rocking  movement  of  the  trephine,  the  looseness  of  the  piece  can  be 
ascertained ;  but  it  is  better  to  lay  the  instrument  aside,  and,  seizing  the 
disk  in  the  grasp  of  a  stout  pair  of  forceps  inserted  in  the  groove,  gently 
move  it  from  side  to  side.  If  loosened  at  one  edge,  the  trephine-teeth  must 
be  made  to  cut  upon  the  opposite,  attached  part,  for  a  turn  or  two,  when 
the  forceps  should  again  test  the  stability  of  the  disk.  When  loosened,  the 
bone  may  come  away  in  the  crown  of  the  trephine :  but  I  think  it  safer  to 
remove  it  by  tilting  the  piece  out  with  the  forceps,  using  a  rocking  move- 
ment, and  always  drawing  it  out  towards  the  side  where  any  portion  of  the 
inner  table  remains  unsawn,  as  then  the  dura  mater  escapes  the  slightest 
injury  from  the  other  thoroughly  sawn  and  perhaps  splintered  edge  of 
bone.     Should  any  portions  of  the  inner  table  be  left  behind,  they  can  be 


»  In  sets  of  trephining  instruments  manufactured  over  fifty  years  ago,  there  was  a  similar 
steel  instrument  with  two  handles  constructed  for  this  special  purpose,  as  well  as  segmented 
trephines,  such  as  were  reinvented  hy  Dr.  J.  B.  Roberts  a  few  years  since. 
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removed  by  the  rongeur,  elevator,  or  lenticular.     When  a  very  large  disk 
is  being  removed,  as  one  from  one  and  a  half  to  two  inches  in  diameter,  the 

bone  had  perhaps  better  be  re- 
^IQ-  9-  moved  in-the  following  manner. 

When  the  disk  is  loosened,  the 
elevator  may  be  gently  used  t6 
lift   one   edge,  after  which  the 
Lenticular.  dura  mater  should  be  carefully 

stripped  off  with  Horsley's  in- 
strument depicted  on  page  754  (Fig.  7),  or  by  a  smooth,  blunt  elevator. 
The  trephine-disk,  as  well  as  auy  other  fragments  subsequently  removed, 
should  at  once  be  transferred  to  a  warm  solution  of  mercuric  bichloride, 
one  to  two  thousand,  placed  in  a  china  receptacle,1  and  carefully  maintained 
at  a  temperature  of  from  100°  to  105°  F. 

When  dealing  with  a  punctured  fracture,  a  trephine  large  enough  to 
include  the  starring  of  the  outer  table  with  a  small  area  beyond  should  be 
used,  when  most  of  the  fragments  of  the  inner  table  will  come  away  with 
the  button.  Great  care  must  be  exercised  in  removing  splinters  of  the 
inner  table,  lest  the  dura  mater  or  venous  sinuses  be  wounded.  When 
dealing  with  an  ordinary  depressed  fracture,  the  trephine  should  be  applied 
so  that  only  about  two-thirds  of  the  circumference  will  be  located  upon  the 
sound  bone,  and  the  crown  of  the  instrument  should  be  no  larger  than 
will  admit  of  the  easy  introduction  of  the  elevator.  If  the  removal  of 
one  button  will  not  allow  of  elevation  of  the  fragments,  more  bone  can 
be  readily  removed  by  the  rongeur  or  Hey's  saw ;  if  not,  a  new  segment 
of  bone  must  be  removed  with  the  trephine.  Certain  precautions  must 
be  observed  when  the  fracture  is  near  a  sinus  which  we  suspect  has  been 
wounded  by  the  depressed  fragments.  Thus,  the  trephine-cut  must  be 
planned  so  as  to  give  free  access  to  any  bleeding  point,  rather  than  merely 
to  admit  easy  elevation  of  the  fragments.  One  is  often  tempted  to  draw 
out  a  long  fragment  driven  some  distance  beneath  sound  bone,  whose  con- 
cealed extremity  lies  in  close  proximity  to  a  large  sinus,  possibly  wounding 
it ;  but  in  such  a  case  this  would  be  a  dangerous  practice,  since  without 
removal  of  bone  access  to  any  bleeding  point  cannot  be  obtained.  It  is  far 
safer  to  trephine  over  the  site  of  the  concealed  extremity  of  bone,  when, 
if  its  withdrawal  is  followed  by  hemorrhage  from  a  wound  of  the  sinus, 
instant  compression  may  be  effected,  as  will  presently  be  indicated  :  neglect 
of  this  rule  has  been  followed  in  the  practice  of  two  eminent  Philadelphia 
surgeons  by  almost  instant  death,  in  one  case  from  an  extensive  wound  of 
the  lateral  sinus,  in  the  other  from  a  wound  of  the  superior  longitudinal 
sinus.  Large  instruments  are  indicated  when  operating  for  intracranial 
hemorrhage,  pus,  cerebral  tumors,  or  epilepsy,  or  after  traumatism  when 

'  I  specially  mention  this  because  I  have  known  of  a  surgeon  placing  the  bone  in  a 
mercuric  solution  contained  in  a  metal  basin,  which,  of  course,  decomposed  the  antiseptic, 
subsequent  necrosis  of  the  replaced  button  resulting,  compelling  its  removal. 
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cerebral  localization  suggests  the  gradual  involvement  of  one  centre  after 
another. 

Whenever  trephining  is  performed,  all  loose  fragments  of  bone  should 
be  removed,  to  make  sure  that  no  spicules  have  wounded  the  dura  mater  or 
brain,  and  depressed  pieces  elevated,  but  allowed  to  remain  in  situ,  unless  evi- 
dently infected  by  the  vulnerating  body,  when,  unless  the  damaged  portion 
can  be  disinfected  while  in  position,  the  whole  piece  had  better  be  removed, 
cleansed,  and  replaced,  as  I  shall  describe.  All  the  fragments  should  be 
placed  in  the  warm  antiseptic  solution,  as  before  mentioned.  If  the  sinus- 
like veins  of  the  diploe  bleed,  the  bone-tissue  around  the  orifice  should  be 
crushed  into  the  sinus-mouth  from  all  sides  by  some  blunt  instrument,  as 
the  elevator,  or  they  must  be  plugged  with  a  small  fragment  of  antiseptic 
gauze,  which  may  be  removed  at  the  end  of  the  operation  or  allowed  to 
remain  for  twenty-four  hours. 

Any  hemorrhage  from  bleeding  points  in  the  dura  mater  must  be 
arrested  by  fine  catgut  ligatures,  passed,  if  requisite,  through  the  membrane 
with  a  curved  needle.  Should  a  careful  search  indicate  neither  subdural 
blood  nor  wound  of  the  dura  mater,  after  smoothing  off  the  edges  of  the 
bone-opening  with  the  rongeur  or  file-edge  of  the  elevator  to  lessen  the 
risk  of  ulceration  of  the  dura  mater,  the  bony  fragments  should  be  replaced 
as  nearly  in  situ  as  possible,  when,  if  they  are  too  small  to  fill  up  the  gap, 
they  should  be  perforated  with  the  centre-pin  of  the  trephine,  placed  with 
one  portion  of  their  periphery  in  contact  with  the  sound  bone,  and  sutured 
to  the  scalp  by  passing  a  stout  catgut  thread  through  the  perforation,  as 
suggested  by  W.  W.  Keen.  Where  a  large  gap  is  still  left,  osteogenesis 
may  be  secured  by  carefully  mincing  the  smaller  bone-fragments  and  dust- 
ing them  over  the  exposed  dura  mater.  After  a  final  irrigation  with  mercu- 
ric bichloride,  a  bunch  of  fine  catgut  drain  should  be  secured  by  its  middle 
to  the  deeper  parts  of  the  wound,  and  the  flap  then  laid  down,  and  sutured 
by  medium  silk  or,  what  I  prefer,  silkworm-gut,  placing  the  stitches  about 
one  centimetre  apart,  bringing  out  between  each  pair  three  or  four  catgut 
threads,  which  must  be  kept  carefully  in  contact  with  one  another  (Fig.  10) 
and  not  sprayed  out  (Fig.  11).     Horse-hair  or  fine  silk  may  be  used  between 

Fig.  10.  Fig.  11. 


>M    >|    P"    I 

Proper  method  of  arranging  gat  threads  for  Improper  method  of  arranging  gut  threads 

capillary  drainage.  for  capillary  drainage. 

the  other  stitches  if  deemed  necessary.      Dusting  with  iodoform,1  protec- 
tive to  keep  the  catgut  drains  moist,— without  which  precaution  they  will 

1  This  drug  should  be  carefully  washed  with  bichloride,  repowdered,  and  kept  in 
aseptic  receptacles. 
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fail  to  drain —and  a  voluminous  mass  of  wet  corrosive  gauze  will  com- 
plete the  dressing,  all  kept  in  place  as  directed  under  the  caption  Scalp 

When  the  dura  mater  has  been  wounded,  it  should  be  carefully  sutured 
with  fine  catgut  when  possible.  If  this  be  not  feasible,  a  rubber  drainage- 
tube  had  better  be  used  for  twenty-four  to  forty-eight  hours,  for  a  reason 
which  will  be  explained  when  speaking  of  the  removal  of  cerebral  tumors. 
Certain  modifications  of  operative  methods,  drainage,  and  after-treatment 
will  be  described  in  the  sections  treating  of  brain-abscess,  brain-tumors, 

and  epilepsy. 

The  after-treatment  will  be  pointed  out  in  a  separate  section  at  the  end 

of  this  article. 

It  is  advisable  to  avoid  certain  regions  of  the  skull  in  trephining, 
such  as  over  the  course  of  sutures,  because  the  dura  mater  usually  ad- 
heres at  these  points  with  exceptional  tenacity,  rendering  tearing  of  the 
membranes  a  probable  accident,  and  also  because  of  the  great  difference  in 
the  thickness  of  the  bone :  thus,  along  the  sagittal  suture,  where  lies  the 
groove  for  the  longitudinal  sinus,  at  one  portion  of  the  periphery  of  the 
trephine-cut  the  teeth  would  almost  certainly  touch  the  dura  mater,  while  at 
other  portions  the  bone  would  be  only  half  sawn  through.  In  traumatic 
cases,  where  it  seems  imperative  to  apply  the  trephine  over  a  sinus,  there  is, 
fortunately,  very  frequently  a  separation  of  the  dura  mater  produced  by  the 
injury,  which  removes  it  out  of  harm's  way.  Where  operating  for  disease, 
a  trephine-cut  of  medium  size  should  be  made  upon  each  side, — say,  of  the 
superior  longitudinal  sinus,— when  the  intervening  bridge  of  bone  in  con- 
tact with  the  vessel  can  be  carefully  cut  away  with  the  rongeur,  its  smooth, 
thin,  blunt  lip  safely  separating  the  sinus  previous  to  each  cut ;  when  this 
instrument  is  not  available,  the  bony  bridge  should  be  cautiously  divided 
by  a  Hey's  saw.  The  risk  of  injuring  this  sinus  in  the  adult  is  great, 
owing  to  the  existence  of  Pacchionian  bodies  whose  perforations  of  the 
dura  and  adhesions  to  the  cranial  walls  are  often  undoubtedly  the  cause  of 
injuries  at  this  point :  fortunately,  this  anatomical  disposition  is  practically 
absent  at  the  age  of  which  I  am  writing.1  Where  a  sinus  that  is  freely 
exposed  has  been  wounded,  plugging  a  small  orifice  with  a  bunch  of  catgut 
has  proved  effective  in  the  hands  of  more  than  one  surgeon,  as  has  also 
lateral  ligation,  but  in  my  own  experience  pressure  by  a  small  antiseptic  pad 
or  plugging  with  a  strip  of  gauze  has  been  perfectly  effective  and  reliable: 
very  much  less  pressure  is  required  than  is  used  to  arrest  bleeding  after 
Venesection. 

Trephining  over  the  anterior  inferior  angle  of  the  parietal  bone  is  like- 

.  wise  to  be  avoided,  because  the  middle  meningeal  artery  so  often  runs  in  a 

bony  canal  at  this  point  that  it  must  then  of  necessity  be  wounded.    Should 

1  They  are  said  never  to  have  been  observed  before  seven  years  of  age,  and  after  that 
but  rarely  before  puberty. 
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this  vessel  be  wounded,  it  can  be  secured  by  passing  a  needle  armed  with  a 
fine  gut  ligature  through  the  dura  beneath  the  vessel  ;  if  lying  in  a  bony 
canal,  this  can  be  plugged  with  a  bunch  of  catgut,  the  vessel  can  be  sealed 
by  a  touch  of  a  probe  heated  to  a  dull-red  heat,  and  antiseptic  tamponnade 
can  be  resorted  to;  or  in  some  cases  no  attention  need  be  paid  to  the 
hemorrhage  until  the  operation  is  completed,  as  in  an  operation  for  pene- 
trating gunshot  wound  recently  occurring  in  my  practice,  where  all  bleeding 
had  permanently  ceased  by  the  time  the  wound  was  ready  for  closure.  As 
an  exceedingly  rare  late  complication  of  trephining,  I  would  mention 
secondary  hemorrhage  from  this  vessel.  Thus,  Mr.  Jackson  reports  a 
secondary  and  uncontrollable  bleeding  from  this  vessel,  which  required,  six 
weeks  after  trephining,  ligature  of  the  carotid  artery  ;  the  patient  recovered. 
This  could  occur  only  in  a  septic  wound,  which  it  is  the  surgeon's  business 
to  prevent. 

Trephining  over  the  frontal  sinus  has  been  in  times  past  a  bugbear,  but, 
as  this  cavity  does  not  exist  before  the  fifteenth  to  the  sixteenth  year,  we 
have  nothing  to  do  with  it  in  this  work. 

The  hiatus  left  by  removal  of  portions  of  the  cranial  bones  is  usually 
closed  by  fibrous  tissue,  sometimes  by  fibro-cartilage,  and  very  rarely  by  a 
more  or  less  complete,  thin  plate  of  bone.  Sometimes  the  bony  margins 
thicken,  forming  a  raised  ring,  while  at  other  times  they  become  thinner, 
and  blend  with  an  imperfect  ring  of  osseous  tissue  which  extends  into  the 
fibrous  membrane,  thus  closing  the  opening  to  a  varying  extent. 

OPERATIVE    TREATMENT    OP    EPILEPSY. 

This  consists,  in  the  first  place,  in  thorough  excision  of  the  scar  in  the 
scalp,  should  the  disease  have  resulted  from  traumatism,  which  is  all  the 
more  imperative  if  pressure  on  the  scar,  as  in  a  case  of  my  own,  produces 
the  paroxysm  on  the  side  of  injury.  If  this  prove  abortive,  or  if  during 
the  operation  depressed  or  thickened  bone  be  detected, — provided  the  case 
be  not  of  the  Jacksonian  form, — trephining,  with  removal  of  depressed  or 
thickened  osseous  tissue,  including  some  of  the  surrounding  healthy  bone, 
is  the  next  step.  If  a  scar  in  the  dura  mater,  or  even  distinct  evidences  of 
local  disease,  such  as  thickening,  exist,  the  diseased  portion  must  be  excised, 
with  such  underlying  portions  of  the  involved  brain-substance  as  are  in- 
cluded in  the  cicatrix,  when  possible,  of  course,  dissecting  the  membrane 
off  the  surface  of  the  convolutions,  thus  dividing  only  such  vessels  of  the 
pia  mater  as  necessity  compels,  in  view  of  the  fact  that  these  vessels  are  for 
the  most  part  terminal.  Should  a  distinct  cicatrix,  tumor,  cyst,  or  localized 
portion  of  cortex  damaged  by  disease,  not  by  the  knife,  be  detected,  it  should 
be  excised,  the  incisions  being  clean-cut,  vertical  to  the  surface  of  the  hemi- 
sphere and  at  right  angles  to  the  long  axis  of  the  convolutions.  Where 
nothing  beyond  removal  of  bone  has  been  required,  its  reposition  as  just 
directed  may  be  made,  using  capillary  drainage.  When  the  operation  re- 
quires exposure  of  the  cortex,  no  antiseptic  solution  must  be  allowed  to 
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touch  it,  since,  if  electricity  be  necessitated  for  locating  the  centres,  the  brain 
will,  as'Horsley  has  pointed  out,  remain  sensitive  only  in  spots,  which 
will'  prove  misleading  or  render  all  efforts  at  localization  abortive.  In 
one  such  case  I  resorted  to  the  use  of  plain  aseptic—  i.e,  boiled— water 
after  the  dura  mater  was  incised,  with  perfect  aseptic  results.  Where  the 
membranes  have  been  removed  or  a  portion  of  cortex  has  been  excised,  one 
or  more  small  rubber  drainage-tubes  should  be  inserted  at  the  most  de- 
pendent portions,  which  should  not  be  allowed  to  remain  for  more  than 
twenty-four  hours,  as  will  be  explained  under  the  section  on  the  removal 
of  brain-tumors.1  In  other  respects  the  dressings  should  be  applied  as  for 
an  ordinary  trephining. 

In  the  Jacksonian  form  of  epilepsy,2  previous  to  operation  the  location 
of  the  discharging  lesion  must  be  carefully  determined,  and  at  the  operation 

all  evidences  of  bone  and  meningeal  disease  having  been  removed — this 

portion  of  the  cortex  must  be  determined  by  a  delicate  sterilized  electrode, 
such  as  that  depicted  in  Fig.  12,  using  as  weak  a  current  as  is  possible,  in 

view  of  the  dangers  of  passing 
PIG-  12-  strong  currents  through  the  cere- 

brum. The  removal  of  a  por- 
tion of  the  cortical  centre  where 
the  discharging  lesion  exists  will 
only  for  the  time  destroy  move- 
ments, "  compensation/'  so  far  as  the  coarser  movements  are  concerned,  com- 
mencing within  a  few  days  to  ten  or  more  days  after  operation,  a  fact  which 
has  been  observed  by  all  operators,  including  myself;  nevertheless,  the 
patient  or  friends  must  be  informed  of  the  possibility  of  permanent  loss 
of  function,  especially  as  the  necessary  dissection  of  the  membranes  may 
damage  the  outer  layer  of  cells  in  regions  other  than  those  removed,  or 
by  destruction  of  their  blood-supply  may  cause  paresis  or  destruction  of 
function. 

The  danger  to  life  both  of  simple  trephining  and  of  operations  for  epi- 
lepsy is  surprisingly  small,  provided  strict  asepsis  be  secured.  With  the 
older  methods  of  asepsis,  which  too  often  proved  a  snare,  by  deluding  the 
operators  into  a  belief  that  they  could  with  slight  risk  open  the  cranium, 
undoubtedly  the  mortality  after  trephining  was  per  se  10.69  per  cent.  ;3  but 
with  proper  precautions  this  mortality  can  now  be  reduced  to  between  two 
and  three  per  cent.  For  the  proportion  of  recoveries  from  the  epilepsy  the 
reader  is  referred  to  the  article  on  Epilepsy  in  this  Cyclopaedia,  and  also 
to  the  author's  article  on  Injuries  of  the  Head,  vol.  v.  of  the  "  International 
Encyclopaedia  of  Surgery." 

1  See  page  779. 

2  For  the  preparation  of  these  cases  for  operation,  arrest  of  hemorrhage,  etc.,  see  section 
on  removal  of  brain-tumors,  pp.  774,  777,  778. 

3  See  International  Encyclopaedia  of  Surgery,  vol.  v.,  art.  "  Head-Injuries." 
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OPERATIONS    FOR    COMPOUND   AND  COMPOUND- DEPRESSED   FRAC- 
TURES OF   THE   VAULT. 

Nothing  need  be  added  here  beyond  the  facts  that  the  formation  of  the 
flap  will  probably  have  to  be  modified  because  of  the  wound  in  the  soft 
parts  produced  by  the  vulnerating  agent,  and  that  there  is  the  utmost  risk 
that  the  wound  has  become  infected  before  coming  under  the  surgeon's 
hands  ;  this  renders  imperative  extra  precautions  in  disinfecting  the  wound, 
and  presents  the  most  important  indication  for  operating  even  when  nothing 
more  than  a  fissure  exists, — viz.,  that  it  is  an  infected  wound,  and  cannot  be 
rendered  aseptic  without  elevation  of  fragments,  with  their  removal  perhaps, 
for  disinfection,  even  paring  with  a  chisel  having  been  found  necessary,  to 
get  rid  of  dirt,  etc.  The  slightest  fissure,  as  by  imprisoning  a  hair,1  has 
proved  the  starting-point  of  sepsis :  so  that  where  there  is  the  slightest 
doubt,  all  cracks  should  be  carefully  chiselled  out  and  thoroughly  irrigated 
with  the  bichloride  solution. 

CONSIDERATION   OF   THE   DIFFERENT   METHODS   OF   DRAINAGE. 

The  rules  as  to  drainage  in  brain-surgery,  in  the  present  state  of  our 
knowledge,  cannot  be  better  formulated  than  as  follows  : 

For  trephining  in  epilepsy,  for  insanity,  or  for  fractures  where  no  lesion 
of  the  dura  mater  exists,  catgut,  and  catgut  only,  seems  indicated.  Where 
large  portions  of  bone  have  been  removed  and  replaced  in  Mo,  no  other 
method  of  drainage  for  the  deeper  parts  is  available.  With  lesions  of  the 
dura  mater  which  are  reparable  by  suture,  the  same  kind  of  drainage  is 
indicated,  except  when  a  brain-tumor  has  been  removed. 

Wounds  of  the  dura  mater  which  cannot  be  sutured  indicate  tube- 
drainage,  or,  better,  Horsley's  method  (see  p.  779).  Trephining  done  for 
intracranial  abscess  calls  for  the  use  of  the  tube  very  gradually  shortened, 
with  the  strictest  watching  of  the  case  for  some  weeks  after  final  withdrawal. 
If  the  first  perforation  made  does  not  effectually  drain  a  blood-  or  pus- 
cavity  within  the  membranes  or  brain  when  the  patient  is  in  the  recumbent 
position,  either  a  second  opening  at  the  most  dependent  point  should  be 
made  and  through-drainage  instituted,  or,  better  still  in  many  cases,  the 
first  button  of  bone  should  be  replaced  after  removing  a  small  segment  of 
its  periphery,  while  the  second  opening  is  utilized  for  the  drain. 

FRACTURES  OF  THE   BASE. 
In  addition  to  the  various  precautions  already  advised,  including  the 
elevation,  disinfection,  and  removal  of  fragments,  in  all  fractures  of  accessi- 
ble portions  of  the  base,  certain  special  measures  must  be  resorted  to  if 
good  is  expected  to  result.     Thus,  the  external  auditory  canal  of  the  ear 

'  See  report  of  a  case  of  the  author's  read  before  the  Philadelphia  County  Medical 
Society,  May  8,  1889. 
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traversed  by  the  line  of  fracture  must  be  cautiously  but  effectually  disin- 
fected, filled  with  iodoform,  and  lightly  plugged  with  antiseptic  gauze.  If 
the  ethmoid  be  fractured,  iodoform  should  be  carefully  insufflated  into  the 
upper  nasal  cavities,  after  a  previous  disinfection  with  a  douche  or  free 
spraying  with  a  boro-salicylic  solution,  which  latter  may  be  repeated  from 
time  to  time.  When  both  walls  of  the  frontal  sinus  are  broken,  its  anterior 
boundary  must  be  removed  with  a  large  trephine,  and  the  cavity  most 
thoroughly  disinfected,  after  which  the  posterior  wall  must  be  perforated, 
while  at  the  conclusion  of  the  operation  a  careful  plugging  with  iodoform 
gauze  should  be  resorted  to  to  prevent  infection  of  the  wound  through  the 
nasal  passages,  remembering  that  secondary  cerebral  compression  may  result 
from  swelling  of  the  tampon  by  imbibition  of  wound-fluids.  If  requisite 
to  remove  infected  materials  or  foreign  bodies,  the  orbital  margin  should 
be  unhesitatingly  resected. 

I  have  thought  best  to  mention  these  points,  for,  although  most  anato- 
mists deny  that  the  frontal  sinuses  exist  in  the  young,  others  insist  that  they 
are  occasionally  present  before  puberty,  while  the  students  of  this  book 
will  doubtless  draw  the  line  of  childhood  at  very  different  ages.  Moreover, 
although  the  sinuses  may  not  be  present,  any  resection  involving  free  re- 
moval of  bone  at  the  inner  extremities  of  the  supra-orbital  ridges  or  of  the 
orbital  margins  may  perforate  the  upper  portion  of  the  nasal  cavities,  thus 
opening  a  route  for  infection  of  the  wound  if  this  contingency  be  over- 
looked. Where  the  vault  of  the  pharynx  seems  to  have  been  traversed 
by  the  line  of  fracture,  and  the  patient  is  in  a  condition  to  stand  the  requi- 
site manipulations,  the  cleansing  of  the  parts  with  boro-salicylic  solution  by 
means  of  the  douche,  the  anterior  or  posterior  nasal  spray,  or  the  posterior 
nasal  syringe,  with,  perhaps,  occasional  insufflations  of  iodoform,  is  indi- 
cated :  caution  must  always  be  exercised  lest  a  dangerous  amount  of  iodo- 
form be  used.  Thymol,  aluminium  acetate,  and  numerous  other  non- 
poisonous  antiseptic  solutions  may  be  substituted  for,  or  serve  as  adjuvants 
to,  those  already  mentioned.  Wagner  (op.  tit.)  has  shown  that  by  a  resort 
to  these  and  similar  measures  twenty-three  cases  of  fractured  base  which 
survived  for  the  first  forty-eight  hours  subsequent  to  the  accident  recovered. 
Recently  in  my  own  practice  I  have  resorted  to  similar  measures  so  far  as 
was  possible,  with  the  most  favorable  results,  but  whether  pod  hoc  propter 
hoc  or  merely  post  hoc  it  is  difficult  to  say. 

TREATMENT   OF   ENCEPHALITIS. 
Since  this  complication  is  the  chief  danger  of  head-injuries  and  after 
operations,  its  treatment  must  be  here  considered,1  for,  although  asepsis 
in  operations  and  antisepsis  in  injuries  will  in  the  vast  majority  of  in- 
stances avert  intracranial  inflammation,  yet  carelessness  on  the  part  of 

IntJnltT  \Te  e!ablT  treatmentof  this  «ri|i«*  consult  the  author's  article  in  the 
International  Encyclopaedia  of  Surgery. 
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assistants,  improper  application  of  methods,  imperfect  after-dressings  or 
deeply-planted  infection  before  the  injured  person  comes  under  the  surgeon's 
hands,  will  too  often  bequeath  to  us  this  dangerous  disease  for  treatment 
It  will  be  noted  that  no  distinction  has  been  made  between  meningitis  and 
cerebntis,  because  in  practice  no  such  diagnosis  can  be  made,  and  whichever 
structure  is  attacked  first  the  others  will  sooner  or  later  become  involved  if 
life  be  sufficiently  prolonged;  although  of  intracranial  symptoms  those 'in- 
dicative of  inflammation  which  commence  within  a  few  hours  of  an  injury 
usually  mean  meningitis  ;  those  supervening  four  or  five  days  after  lacera- 
tion or  incision  of  the  brain  with  no  precedent  brain-symptoms  probably 
indicate  cerebritis;  while  symptoms  of  cerebral  abscess  usually  do  not 
become  pronounced  until  the  twenty-fifth  day,  upon  the  average. 

Prophylaxis  occupies  the  first  rank.  Thus,  as  there  is  V  variety  of 
meningitis  arising  directly  from  the  intense  congestion  of  the  brain  and 
its  membranes  from  concussion,  even  without  any  cerebral  contusion,  which 
sets  in  very  early,  sometimes  even  within  a  few  hours,  I  am  in  the  habit  in 
such  cases,  unless  the  patient  has  lost  much  blood  or  is  from  any  cause 
peculiarly  feeble,  of  enforcing  the  strictest  antiphlogistic  diet  for  the  first 
forty-eight  hours :  that  is  to  say,  nothing  but  water,  or  perhaps  a  very 
small  amount  of  milk,  is  allowed.  Dry  cold  should  be  applied  over  the 
dressings  and  to  the  exposed  portion  of  the  head,  which  should  be  shaved 
if  the  injury  have  been  a  severe  one.1  The  room  should  be  darkened,  the 
head  kept  slightly  elevated,  and  a  calomel  purge,2  followed  by  a  saline,  at 
once  administered.  After  the  first  forty-eight  hours,  or  from  the  outset  if 
the  patient  be  feeble  or  have  lost  much  blood,  a  full  milk  diet  must  be  sub- 
stituted for  the  starvation  plan,  although  only  the  smallest  quantity  of  nutri- 
ment compatible  with  supporting  the  patient's  strength  should  be  indulged 
in  until  after  the  fifth  or  sixth  day, — i.e.,  the  usual  time  for  the  onset  of 
intracranial  inflammation.  This  treatment  may  seem  to  many  out  of  vogue, 
but,  when  judiciously  resorted  to,  I  am  satisfied  that  it  is  the  safest  course 
to  pursue,  and  on  this  plan  I  have  treated  many  head-injuries  and  operations 
without  any  indications  that  I  had  better  have  resorted  to  other  measures. 
Per  contra,  an  increase  of  diet  has  been  repeatedly  followed  by  vertigo, 
increased  headache,  and  fever,  all  of  -which  symptoms  have  spontaneously 
subsided  upon  returning  to  a  more  meagre  allowance  of  food. 

At  the  first  inception  of  pronounced  intracranial  inflammation  in  vigor- 
ous patients,  wet  cups  to  the  nape  of  the  neck,  or  leeching,  will  often  prove 
useful,  with  free  purging,  repeated  from  time  to  time  as  indicated,  always 
remembering  that  the  patient  under  treatment  is  to  be  considered  not  as  a 
supposititious  "  case"  of  encephalitis  for  which  such  and  such  remedies  have 

1 1  need  hardly  point  out  that  in  any  important  operation  upon  or  injury  of  the  head 
the  whole  scalp  had  better  be  shaved,  for  many  and  obvious  reasons. 

2  Calomel  will  remain  upon  the  irritable  stomach  when  other  purgatives  will  be  at 
once  rejected. 
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been  recommended,  but  as  a  person  whose  condition  may  vary  from  day  to 
day, — nay,  from  hour  to  hour. 

In  times  past  I  have  thought  that  bringing  the  patient  rapidly,  but 
slightly,  under  the  influence  of  mercury  has  been  of  decided  benefit,  and, 
with  the  modern  views  as  to  the  germicidal  action  of  this  drug  as  an  in- 
ternal remedy  in  diphtheria,  my  practice  seems  all  the  more  likely  to  have 
been  a  correct  one. 

Sleeplessness  or  the  furious  delirium  which  at  times  supervenes  within 
a  few  hours  of  a  head-injury  is  best  treated  by  the  cautious  administration 
of  opium.  When  the  heart's  action  is  strong  and  frequent,  aconite  and 
veratrum  viride  may  be  found  useful,  either  with  or  without  opium.  Chlo- 
ral and  the  bromides,  as  supplementary  to  opium,  or  to  replace  it,  will 
prove  useful  in  cases  of  excessive  wakefulness,  and  when  there  is  a  marked 
tendency  to  convulsions. 

Blisters  and  counter-irritants  are  of  doubtful  value,  and,  if  resorted  to 
at  all,  should  be  used  only  late  in  the  disease. 

A  gradual  return  to  a  more  liberal  or  to  an  ordinary  diet  must  be  insti- 
tuted only  when,  in  the  judgment  of  the  surgeon,  the  patient  is  becoming 
exhausted,  or  when  all  probable  danger  of  a  relapse  is  past. 

When  stimulants  seem  required,  digitalis,  ammonia,  and  perhaps  chloride 
of  barium  are  better  than  alcohol.  In  the  later  stages  iodide  of  potassium, 
to  promote  absorption  of  inflammatory  exudates,  and  ergot,  to  contract  the 
paretic  and  therefore  dilated  vessels,  have  proved  serviceable  in  my  hands. 

In  those  later  and  insidious  forms  of  traumatic  encephalitis  to  which 
the  terms  subacute  or  chronic  may  be  applied,  where  the  patient  after  in- 
jury or  operation  is  allowed  to  continue  at  or  return  to  school,  or  even  to 
resume  at  an  early  date  the  boisterous  plays  of  childhood  or  youth,  depletion 
is  out  of  place,  while  a  more  generous  diet  with  judicious  laxatives  will 
prove  the  best  treatment,  aided  by  bodily  and  mental  rest. 

After  any  attack  of  intracranial  inflammation,  the  patient  must  regard 
himself  as  an  invalid  for  a  long  period,  entirely  abstaining  from  school, 
much  reading,  or  work  of  any  kind,  and  only  gradually  resuming  these 
occupations,  to  relinquish  them  at  once  upon  the  slightest  sign  of  cerebral 
irritability. 

GUNSHOT   WOUNDS. 

So  far  as  the  bone-lesions  are  concerned,  the  same  operative  measures 
are  indicated  as  have  been  already  detailed  for  compound  skull-fractures. 
The  ultimate  evils  attendant  upon  the  retention  of  a  foreign  body  in  the 
brain  have  been  so  conclusively  shown  by  "Wharton l  that,  if  the  operation 
can  be  done  without  fatal  injury  to  the  encephalon,  balls  should  always  be 
removed,  since,  even  primarily,  such  injuries  are  certain  to  be  followed  by 
suppurative  inflammation,  which  too  commonly  is  of  the  diffused  form, 
when  death  is  inevitable.     Free  drainage,  rather  than  the  removal  of  the 

1  Philadelphia  Medical  Times,  1879. 
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foreign  body  should  be  the  principle  most  prominently  kept  in  view 
although  to  effect  perfect  drainage,  both  theoretically  and  practically  the 
course  of  the  ball  must  be  followed  throughout  and  disinfected,  when'  the 
missile,  bang  accessible,  and  capable  years  hence  of  producing  serious 
trouble,  should  be  removed.  The  main  difficulty  in  carrying  out  these 
indications  is  a  safe  method  of  search  for  the  ball,  one  which  will  render 
it  unlikely  or  impossible  to  make  a  false  passage,  which  a  resort  to  the  use 
of  any  ordinary  probe  will  inevitably  result  in.  Where  the  ball  has  done 
little  beyond  penetrating  the  bone  and  lies  close  to  the  osseous  perforation 
no  doubt  the  ordinary  probe  in  careful  hands  has  proved  both  efficient  and 
innocent;  but  even  then  the  aid  of  gravity  and  that  alone  must  be  invoked 
Far  preferable  to  the  ordinary  probe  is  the  use  of  a  small  French  or  Nek- 
ton catheter  manipulated  in  the  gentlest  manner.  Wherever  possible  Fluh- 
rer's  aluminium  probe  (Fig.  13)  should  be  used,  which  is  so  light  that  if 


Fro.  13. 


Aluminium  probe. 

allowed  to  pass  along  the  track  of  the  ball  by  its  own  gravity,  it  is  absolutely 
incapable  of  penetrating  the  brain-substance.  If  it  can  be  avoided,  this  in- 
strument should  never  be  curved,  but,  when  bent,  the  other  extremity  should 
be  curved  in  the  opposite  direction :  this  is  imperative,  since  it  is  the  only 
means  of  indicating  what  course  the  instrument  is  taking. 

Method  of  Searching  for  and  Extracting  Bullets,  etc.,  embedded 
in  the  Brain. — The  importance  of  a  careful  examination  of  ball-wounds  of 
the  head  is  taught  by  a  case  of  Larrey's.  A  soldier  received  a  musket-ball 
wound  in  the  middle  of  the  frontal  bone  near  the  sinus,  which  passed  between 
(he  cranium  and  dura  mater  and  along  the  longitudinal  sinus  to  the  occipital 
suture.  It  produced  all  the  symptoms  of  compression.  Larrey,  inferring 
the  location  of  the  ball  from  the  patient's  complaints  of  pain  at-  a  point 
diametrically  opposite  to  the  wound,  introduced  a  gum-elastic  sound  until 
he  touched  the  bullet.  By  measurement,  the  portion  of  cranium  beneath 
which  the  ball  lay  was  exposed,  a  large  trephine  was  applied,  pus  was  evac- 
uated, the  ball  was  removed  from  between  the  dura  mater  aud  the  bone,  and 
recovery  ensued.1  Here  apparent  perforation  of  the  brain  had  taken  place, 
which  proper  search  demonstrated  to  be  an  error,  the  ball  being  readily  aud 
safely  removed.  The  same  author  reports  a  second  case.  A  ball  pene- 
trated the  left  parietal  eminence  of  a  soldier,  passed  obliquely  along  its 
inner  surface,  and  was  arrested  about  one  centimetre  from  the  occipital 
suture.  The  presence  of  a  slight  ecchymosis  near  this  spot,  the  symptoms, 
and  the  employment  of  a  small  soft  bougie,  iuduced  Larrey  to  lay  bare  the 
bone,  when  he  found  a  small  fissure,  applied  a  large  trephine,  and  removed 

1  Author's  article,  International  Encyclopaedia  of  Surgery,  vol.  v.  p.  73  ;  also  Larrey's 
Memoirs  of  Military  Surgery,  Amer.  ed.,  1814,  vol.  i.  p.  307. 
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a  piece  of  the  bullet ;  the  patient  did  well  for  five  days,  and  then  died  of  a 
fever.1 

After  the  usual  antiseptic  preliminaries,  the  opening  in  the  bone  must 
be  exposed  by  the  reflection  of  a  proper  flap,  and  all  loose  bony  fragments 
must  be  removed  after  enlargement  of  the  opening  by  trephine,  forceps,  or 
Hey's  saw.  The  patient's  head  must  then  be  placed  so  that  the  track  of 
the  ball  is  as  nearly  vertical  as  possible,  when  the  probe,  gently  introduced 
into  the  brain-opening,  must  be  allowed  to  gravitate  along  the  ball-track. 

When  the  whole  cerebral  mass  has  been  traversed  without  penetration 
of  the  opposite  cranial  wall,  the  ball  usually,  according  to  Fluhrer,  although 
not  always,  rebounds  at  an  angle  equalling  that  of  incidence,  and  becomes 
embedded  in  the  brain  about  one  inch  above,  below,  in  front  of,  or  behind 
the  point  of  bone  struck,  according  to  the  direction  pursued  by  the  ball. 
If  the  probe  shows  that  the  cerebral  mass  has  been  completely  traversed  and 
that  the  ball  has  struck  the  bone,  a  large  counter-opening  is  to  be  made,  the 
membranes  carefully  incised,2  and  the  ball  first  sought  for  in  the  positions 
which  the  above-mentioned  rule  of  Fluhrer  would  indicate.  If  neither 
ecchymosis  nor  a  deeper-seated  hardness  indicate  the  presence  of  the  missile 
at  this  point,  careful,  methodical  search  must  be  made  in  various  directions, 
remembering  the  possibility  of  the  ball  having  lost  so  much  of  its  initial 
velocity  that,  instead  of  penetrating  the  brain  by  its  rebound,  it  may  be 
merely  lying  between  the  dura  and  the  cerebrum,  from  which  point  it  may 
gravitate  out  of  reach  if  the  brain  be  carelessly  depressed  or  manipulated  i 
in  other  words,  the  periphery  of  the  space  exposed  by  the  elevation  of  the 
membrane  should  be  carefully  scrutinized  unless  local  ecchymosis  or  mani- 
fest penetration  of  the  brain  exists.  When  the  ball  has  been  found  and 
extracted,  and  its  track  and  surrounding  carefully  disinfected  by  means  of 
the  minimum  of  mercuric  solution  requisite,  or  by  the  boro-salicylic  solu- 
tion, there  remain  only  the  drainage  and  disinfection  of  the  track  made  by 
the  passage  of  the  missile,  which  are  to  be  effected  in  the  following  manner. 
A  fine'  antiseptic  silk  thread  is  to  be  attached  to  one  end  of  the  gravity 
probe,  when  the  opposite  extremity  must  be  introduced  at  the  wound  of 
entrance  and  the  instrument  withdrawn  through  the  trephine-opening, 
leaving  the  thread  in  the  ball-track :  by  attaching  a  fine  rubber  drainage- 
tube  to  this  thread  the  tube  can  be.  readily  drawn  through  the  track,  after 
which  its  lumen  must  be  cleared  by  careful  syringing  with  the  mercuric  or 
boric  solution  ;  nothing  is  now  required  but  the  reposition  of  flaps  and  an 
antiseptic  dressing,  as  indicated  under  the  head  of  Trephining. 

Suppose  that  it  prove  impossible  to  find  the  ball,  then  the  passage  of  the 
drain  and  the  counter-opening  will  have  effected  what  I  have  insisted  upon 
as  the  chief  indications,— viz.,  drainage  and  disinfection,— and  will  have 


1  Op.  cit.,  loo.  cit. 

2  Any  hemorrhage  at  this  or  any  other  stage  of  the  operation  must  be  arrested  as  indi- 
cated in  the  sect.ons  on  Trephining  and  Brain-Tumors,  pp.  750,  757,  759,  777,  778. 
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done  all  that  is  possible  towards  averting  the  most  fatal  complication  of 
these  injuries, — viz.,  diffuse  suppurative  cerebritis. 

In  the  event  of  the  ball  being  deeply  embedded,  but  not  having  entirely 
traversed  the  whole  cerebral  mass,  the  following  method  of  extraction  has 
been  suggested  by  Fluhrer,  but,  so  far  as  I  can  ascertain,  has  not  yet  been 
put  in  practice.  The  ball  having  been  located  by  the  gravity-probe  manip- 
ulated as  previously  described,  the  instrument  should  be  pushed  onward, 
alongside  the  ball,  until  it  strikes  the  cranial  walls, — provided,  of  course, 
no  vital  cerebral  structures  intervene,— when  its  point  must  be  exposed  by 
trephining,  and  the  probe  drawn  through,  leaving  two  silken  threads,  which 
have  been  attached  to  its  other  extremity,  in  its  track.  By  means  of  one 
of  these,  threaded  through  the  eyes,  a  small  (No.  2  or  3)  English  catheter 
with  straightened  stylet  must  be  made  to  follow  the  course  of  and  replace 
the  probe.  The  distance  of  the  ball  from  the  wound  of  entrance  having 
been  again  ascertained  by  the  probe,  a  delicate  pair  of  self-closing  rat-toothed 
forceps  (see  Fig.  14),  upon  one  branch  of  which  is  securely  fixed  a  loop  of 

Fig.  14. 


Self-closing  rat-toothed  forceps. 

fine  aseptic  silk,  must  be  passed  down  to  the  ball  by  means  of  the  loop  L, 
which  must  travel  freely  along  the  catheter.  When  the  site  of  the  ball  has 
been  reached,  it  must  be  sought  below  the  catheter ;  if  not  found  there,  the 
forceps  should  be  withdrawn  and  passed  down  again  to  one  side,  and  so  on 
until  the  whole  circuit  of  the  guide  has  been  made,  when,  if  the  ball  has 
been  previously  correctly  located,  it  will  be  found,  and  can  be  removed  by 
the  forceps,  which  must  be  withdrawn  with  the  guide.  A  rubber  drain 
should  now  be  drawn  through  the  wound  by  means  of  the  remaining  silk 
thread,  and  the  dressing  completed  as  described  for  complete  penetration  of 
the  whole  cerebral  mass.  While  seeming  a  most  severe  procedure,  in  appro- 
priate cases  I  cannot  but  think  that  in  careful  hands  the  ultimate  results,  if 
the  patients  survive,  fully  warrant  the  additional  risk  incurred. 

Of  course,  where  the  ball  is  but  a  short  distance  beneath  the  skull,  a 
free  removal  of  bone,  incision  of  the  membranes,  location  with  the  gravity- 
probe,  and  a  careful  use  of  the  forceps  just  described,  or  any  other  suitable 
instrument,  followed  by  suturing  of  the  membranes,  partial  replacement  of 
the  bony  fragments  if  deemed  necessary,  and  such  a  method  of  drainage  as 
seems  indicated,  will  be  all  that  is  requisite. 

MALIGNANT  GROWTHS  OF  THE  SKULL. 
These  may  primarily  affect  the  bones,  or  secondarily  spread  from  the 
overlying  soft  parts,  but  the  operative  technique  will  be  similar  in  either 
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event.  After  the  usual  preliminary  antiseptic  precautions,  an  appropriately- 
formed  flap  or  flaps  must  be  reflected,  to  obtain  the  freest  possible  access  to 
the  parts,  in  those  cases  where  the  soft  parts  are  involved  cutting  wide  of 
the  apparent  limit  of  the  infiltration,  so  as  to  remove  the  diseased  soft  parts 
with  the  osseous  tumor.  Having  perforated  the  bone  at  the  most  convenient 
point  with  a  medium-sized  trephine,  to  ascertain  the  thickness  of  the  skull- 
case,  the  remainder  of  the  bony  sections  requisite  to  circumscribe  the  neo- 
plasm can  be  most  rapidly  completed  by  means  of  the  dental  engine,  which 
with  a  small  circular  saw  will  rapidly  cut  nearly  through  the  bone,  when 
strong  cutting  pliers  may  be  used  to  complete  the  section.  If  the  dental 
engine  is  not  at  hand,  after  the  preliminary  trephining,  a  series  of  repeti- 
tions of  this  procedure,  and  the  use  of  a  Hey's  saw,  the  chisel,  or  the  ron- 
geur, will  equally  effectually,  but  more  slowly,  enable  the  surgeon  to  remove 
the  tumor. 

If  the  growth  or  the  necessary  bony  incisions  overlie  one  of  the  large 
cerebral  venous  sinuses,  an  opening  must  be  made  such  as  will  give  free 
access  to  any  bleeding  point  or  will  admit  of  ligation  of  the  sinus  before 
it  is  divided ;  this  latter  can  be  readily  effected  by  a  trephine-cut  on  either 
side  of  the  line  of  the  endangered  vessel,  followed  by  the  removal  of  the 
intervening  osseous  bridge  by  the  rongeur  or  chisel  from  without  inward, 
so  that  a  sufficiency  of  bone  can  be  removed  to  permit  the  passage  of  a 
needle  armed  with  a  double  ligature,  although  a  careful  adoption  of  this 
method  of  exposing  the  sinus  will  in  many  cases  enable  the  surgeon  safely 
to  remove  the  entire  bony  surfaces  covering  the  sinus  without  its  ligation. 
In  all  these  operations  the  general  principles  governing  the  operative  treat- 
ment of  similar  neoplasms  situated  elsewhere  should  control  the  surgeon's 
actions, — viz.,  early  removal  and  with  a  free  hand.  If  the  latter  part  of 
this  advice  be  not  strictly  adhered  to,  such  operations  had  better  not  be 
attempted,  for  if  timidity  gains  the  upper  hand  the  danger  to  life  is  the 
same,  with  no  reasonable  prospect  of  good  accruing.  Large  portions  of 
scalp,  of  bone,  of  the  dura  mater  with  its  venous  sinuses,  or  even  of  the 
cerebral  cortex,  may  require  removal. 

I  cannot  do  better  than  briefly  relate  what  some  surgeons  have  done 
in  cases  of  malignant  growths  of  the  cranial  bones.  Paully1  "removed 
the  frontal  bone  from  the  root  of  the  nose  to  the  zygoma  and  up  to  the 
hair-line ;  in  a  month  the  wound  was  quite  healed."  Kronlein 2  removed— 
successfully,  so  far  as  life  was  concerned — a  cancerous  ulcer  two  and  one-half 
inches  wide,  "  extending  from  the  root  of  the  nose  beyond  the  line  of  the 
hair,"  with  a  piece  of  the  frontal  bone  and  dura  mater  about  three- fourths  of 
an  inch  in  diameter,  and,  in  addition,  nearly  half  an  inch  of  the  falx  cerebri. 
Of  sixteen  cases  operated  upon  with  full  antiseptic  precautions,  thirteen  re- 
covered from  the  operation,  and  three  died,  one  from  air-embolism,— an 


1  Verhandhmgen  der  deutsch.  Ges.  f.  Chirurgie,  1883. 

*  Deutsche  Zeifcchrift  f.  Chirurgie,  1885,  Bde.  xxi.  u.  xxii. 
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accident  which  may  be  prevented  by  the  previous  ligation  of  an  endangered 
sinus,  keeping  the  head  low,  and  irrigating  the  wound  constantly,— i.e., 
keeping  the  wound  full  of  fluids,  which  will  be  drawn  into  the  wounded 
sinus  instead  of  air.  The  dura  mater  was  incised  or  excised  in  nine  cases  • 
in  four  operations  the  falx  cerebri  was  cut;  the  longitudinal  sinus  was 
twice  divided ;  and  in  two  instances  portions  of  brain-substance  were  re- 
moved. In  all  considerable  portions  of  bone  were  excised,  and  in  five  the 
gap  left  measured  transversely  three  inches.  These  sixteen  operations  were 
done  upon  thirteen  patients,  in  all  but  two  the  growth  occupying  the  frontal 
region.  Recurrence  took  place  in  only  one  instance  before  healing,  and 
rapid  recidives  in  but  four  instances. 

ABSCESS   OF   THE   BRAIN. 

Since  nearly  all,  if  not  all,  operable  cases  will  be  found  to  result  either 
from  a  traumatism,  with  perhaps  lodgement  of  a  foreign  body,  when  the- 
site  of  the  injury  and  the  progress  of  the  symptoms  will  indicate  the  loca- 
tion of  the  pus-focus,1  or  from  chronic  suppurative  middle-ear  disease,  it 
will  be  necessary  only  to  detail  the  operative  technique  advisable  for  the 
latter  class  of  cases,  and  to  emphasize  the  proper  methods  of  drainage- 
which  are  imperatively  demanded  for  cerebral  abscess  wherever  situated- 
Pus  in  these  cases  is  more  often  found  in  the  temporo-sphenoidal  lobe 
than  in  the  cerebellum  or  elsewhere,  because  the  tympanic  roof  is  the  thin- 
nest portion  of  the  middle-ear  cavity,  while  more  vessels  pass  from  the 
tympanum  and  along  the  squamoso-petrosal  suture  to  the  dura  mater  than 
from  the  posterior  portion  of  the  petrous  bone.  Nine-tenths  of  these  ab- 
scesses in  the  temporo-sphenoidal  lobe  occupy  a  space  three-fourths  of  an- 
inch  in  diameter,  whose  centre  is  one  and  a  half  inches  above  and  the- same, 
distance  behind  the  centre  of  the  cartilaginous  external  auditory  meatus.2 
Cerebral  abscess  is  far  the  most  frequent,  since,  of  purulent  encephalic  collec- 
tions resulting  from  chronic  ear-disease,  three  will  be  found  in  the  cerebrum' 
to  one  situated  in  the  cerebellum  or  in  other  portions  of  the  encephalon.3 

Operation  for  Cerebral  Abscess. — After  the  usual  antiseptic  prelimi- 
naries, with,  in  addition,  an  attempt  to  render  the  tympanum  and  mastoidi 
cells  as  aseptic  as  possible,  and  the  reflection  of  a  proper  flap,  the  crown  of 
a  medium-sized  trephine  should  be  applied  one  and  one-fourth  to  one  and: 
one-half  inches  behind  and  the  same  distance  above  the  centre  of  the  car- 
tilaginous external  auditory  meatus  (Fig.  15,  C  x),  and  worked  cautiously, 
owing  to  the  thinness  of  the  bone  here ;  the  disk  removed  should  not  show 

1  Since  the  operation  under  these  circumstances  will  be  indicated  upon  localizing  andi 
other  grounds,  I  have  not  mentioned  the  usual  symptoms  or  the  fact  that  the  dura  mater 
does  nut  pulsate  and  bulges  into  the  trephine  ;  yet  this  is  not  a  certain  sign  of  anything  but 
increased  intracranial  tension,  and  there  may  be  a  distant  focus  of  pus  with  a  pulsating 
brain. 

2  Barker,  British  Medical  Journal,  1887,  vol.  i.  p.  407. 
8  Barker,  ibid.,  December  11,  1886,  p.  1155. 

Vol.  IV.— 49 
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any  of  the  groove  for  the  lateral  sinus.  After  incising  the  dura  mater  to 
a  limited  extent,  the  pus  must  be  sought  by  passing  either  an  aspirator- 
needle  or  a  grooved  director  downward,  inward,  and  slightly  forward,  to- 
wards and  down  to  the  petrous  portion  of  the  temporal  bone.  When  the 
pus  is  found,  the  track,  if  favorably  situated  for  drainage,  must  be  enlarged 
by  a  small  Volkmann's  spoon,  and,  a  drainage-tube,  either  of  rubber  or  of 
silver  '  havino-  been  introduced,  the  abscess-cavity  must  be  very  cautiously 
irrigated  with  a  weak  mercuric  or  a  boro-salicylic  solution,  or  carefully 

ft 

filled  with  ethereal  solution  of  iodoform. 

If  the  trephiue-opening  is  unfavorably  situated  for  drainage,  in  certain 
instances  it  is  better  to  make  a  second  bone-perforation  opposite  the  most 
dependent  portion  of  the  abscess-cavity,  when  the  first  opening  can  be 
closed  by  its  own  bone-disk,  notched  on  one  side  to  prevent  accumulation 
of  pus  or  wound-secretions,  after  which  a  director  must  be  passed  into  the 
abscess  from  the  second  trephine-cut,  and  the  enlargement  of  the  track,  the 
placing  of  the  tube,  and  the  disinfection  conducted  as  before  suggested :  to 
insure  patency  of  the  drainage-opening  through  the  soft  parts,  a  small  por- 
tion of  the  edge  of  the  flap  should  be  excised  or  a  piece  punched  or  cut  out 
opposite  the  trephiue-opening,  after  which  careful  suturing  and.  the  usual 
dressing  must  be  employed,  since  primary  union  of  the  soft  tissues  is  aimed 
at,  as  preventive  of  the  formation  of  hernia  cerebri,  a  sequel  to  be  dreaded. 
The  tube  must  be  very  gradually  shortened,  and  after  its  final  removal  the 
case  must  be  jealously  watched,  lest  a  reaccumulation  of  matter  occur.2  I 
have  given  the  site  selected  for  perforation  by  Mr.  Barker  the  preference 
over  that  of  Mr.  Caird  (above  and  in  front  of  the  external  auditory  meatus) 
and  others,  because  it  is  safer  anatomically,  since  the  middle  meningeal  artery 
is  out  of  harm's  way,  the  pus  can  be  evacuated  through  a  comparatively 
callous  portion  of  the  brain,  which  possesses  no  motor  functions,  and,  as 
before  stated,  the  point  selected  is  almost  directly  over  the  location  of  the 
vast  majority  of  the  abscesses  of  the  temporo-sphenoidal  lobe. 

Operation  for  Cerebellar  Abscess. — In  all  cases  where  pus  is  supposed 
to  be  located  in  the  cerebellum,  the  foramen  for  the  mastoid  vein  should  be 
examined  before  perforating  the  bone,  because,  "  if  there  be  inflammation 
on  the  posterior  aspect  of  the  petrous  bone,  it  cau  hardly  reach  the  cerebellum 
without  forming  a  layer  of  pus  under  the  dura  mater  of  the  lateral  siuus. 
If  this  is  so,  the  pus  will  escape  by  the  mastoid  foramen  if  the  latter  be 
exposed."3  When  this  condition  is  found, — i.e.,  escape  of  pus  from  the 
mastoid  foramen,— a  spot  beneath  and  slightly  posterior  to  the  mastoid 
foramen,  below  the  inferior  curved  line  of  the  occipital  bone,  will  be  the 
proper  spot  at  which  to  apply  the  trephine  :  in  all  other  respects  the  direc- 
tions given  for  cerebral  abscess  are  strictly  applicable  here.  (See  Fig.  15,  E.) 

1  Mr.  Barker  prefers  the  metal  tube,  as  being  easier  both  of  introduction  and  of  retention. 

2  Fenger  and  Lee,  Transactions  of  the  American  Surgical  Association,  vol.  iii.  p.  65 
et  seq. 

s  Barker,  op.  cit. 
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OPERATIONS  FOR   INTRACRANIAL   HEMORRHAGE. 

These  are  practically  restricted  to  cases  where  the  blood-collections — 
either  fluid  or  clotted — arise  from  the  rupture  of  the  middle  meningeal 
artery  or  some  of  its  subdivisions,  since  traumatic  intracerebral  and  sub- 
dural hemorrhages  in  the  present  state  of  science  cannot  be  distinguished 
from  diffuse  multiple  laceration  of  the  encephalon,  etc. 

In  this  class  of  cases  I  believe,  with  Mr.  Godlee,  that  chloroform  is 
contra-indicated,  while  I  cannot  but  believe  that  ether  is  likewise  prejudicial, 
and  certainly  is  usually  unnecessary,  from  the  semi-comatose  or  completely 
comatose  condition  of  the  patient. 

When  a  fracture  or  an  external  injury  exists,  this  must  first  be  ex- 
plored, and  will  in  most  instances  reveal  the  site  of  the  hemorrhage  and  its 
source ;  but,  in  cases  where  neither  fracture  nor  external  injury  exists,  where 
shall  the  skull  be  perforated  ?  Unless  specially  contra-indicated  by  some 
decided  localizing  symptoms  which  can  be  explained  only  by  a  collection  of 
blood  compressing  the  centre  indicated,  as  the  middle  meningeal  artery  or 
some  of  its  branches  are  almost  invariably  the  source  of  the  blood,  after 
the  reflection  of  an  appropriate  flap,  the  trephine  should  be  first  placed 
from  one  inch  and  a  quarter  to  one  inch  and  a  half — according  to  age  and 
size  of  head — behind  the  external  angular  process  of  the  frontal  bone,  on  a 
horizontal  line  drawn  around  the  skull  at  the  level  of  the  upper  margin  of 
the  orbit,  parallel  with  "Reid's  base-line"  (see  Fig.  15).    Should  this  opening 

Fig.  15. 


A,  anterior  point  for  application  of  trephine  for  intracranial  hemorrhage;  B,  posterior  point  for 
replication  of  trephine  for  intracranial  hemorrhage ;  C,  point  to  perforate  for  cerebral  abscess  following 
clironic  suppurative  ear-disease ;  D,  foramen  for  mastoid  vein ;  E,  point  to  perforate  for  cerebellar 
abscess  following  chronic  suppurative  ear-disease. 

reveal  neither  a  clot  nor  a  bleeding  vessel,  a  second  opening  on  the  same  line 
just  below  the  parietal  boss  must  be  made, — i.e.,  where  a  vertical  line  carried 
directly  upward  behind  the  mastoid  process  bisects  the  horizontal  line.1 
In  one  successful  case  of  Kronlein's  these  two  openings  were  made  and 

1  Kronlein,  Deutsche  Zeitschrift  f.  Chirurgie,  1886,  Bel.  xxiii.  Hefte  3  und  4. 
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a  drainage-tube  passed  through  both,  while  in  two  cases  where  the  second 
opening  was  not  made  the  same  surgeon  reports,  as  does  also  Wetherle,1  that 
post  mortem  a  clot  was  found  which  might  easily  have  been  removed  by- 
means  of  a  second  trephine-cut.  The  clot  must  be  carefully  removed  by 
the  forceps  and  antiseptic  irrigation,  after  which  all  accessible  bleeding 
vessels,  if  in  the  dura  mater,  should  be  secured  by  ligatures  passed  with  a 
curved  needle,  by  acupressure,  or  by  touch  with  a  red-hot  knitting-needle : 
where  the  main  trunk  of  the  middle  meningeal  artery  lies  in  a  bony  canal, 
as  it  often  does,  a  pellet  of  antiseptic  wax  or  plugging  the  canal  with  a 
shai-pened,  disinfected  wooden  match  will  serve  admirably.  Where  an 
extensive  surface-oozing  persists  which  hot  water  will  not  check,  I  have 
successfully  resorted  to  antiseptic  tamponnade. 

Where  the  trephine  has  been  applied  at  other  situations  or  for  hemor- 
rhages which  arise  from  a  lacerated  sinus  or  from  vessels  of  the  pia  mater, 
— in  both  instances  probably  the  operation  having  been  instituted  for  a 
depressed  fracture  and  not  for  the  evacuation  of  blood, — the  damaged  sinus 
must  either  be  ligated  or  compressed,  while  the  bleeding  vessel  of  the  pia 
should  always  be  tied  with  fine  catgut  when  possible,  the  thread  being 
drawn  only  sufficiently  tight  to  occlude  its  lumen,  as  otherwise  its  fragile 
walls  will  be  divided  :  when  the  ligature  repeatedly  cuts  through,  a  plan 
suggested  by  Fluhrer,  and  carried  out  in  one  case  by  myself,  will  prove 
effectual, — viz.,  small  serres-fines  left  on  for  several  days  or  until  spontane- 
ously separated.2 

Unless  through-drainage  is  clearly  necessary,  when  two  openings  have 
been  made,  one  orifice  had  better  be  occluded  by  the  replacement  of  its  own 
notched  bone-button,  and  the  more  dependent  one  utilized  for  drainage. 
Where  neither  of  the  openings  is  well  situated  for  drainage,  I  would  advise 
that  another  bone-perforation,  for  this  special  purpose,  be  made  at  the  most 
dependent  portion  of  the  cavity,  or  that  the  nearest  opening  be  enlarged  by 
the  rongeur,  if  sufficiently  close,  in  order  more  perfectly  to  effect  this  all- 
essential  indication  of  drainage.  The  reposition  of  the  flap  and  the  use  of 
drainage-tubes,  etc.,  must  be  regulated  by  the  principles  laid  down  elsewhere. 

If  after  trephining  severe  secondary  hemorrhage  occurs,  Jacobson  recom- 
mends first  the  application  of  a  freezing  mixture  over  the  dressings,  then 
placing  the  patient  in  the  upright  posture,  next  compression  of  the  common 
carotid  artery,  and  finally,  if  this  fails,  ligation  of  the  same  vessel. 

The  latest  statistics  of  this  operation 3  show  that  of  one  hundred  and 
forty-seven  cases  of  intracranial  hemorrhage  treated  by  the  expectant  plan 
one  hundred  and  thirty-one  died,  or  about  nine-tenths,  while  of  one  hun- 
dred and  ten  operated  upon,  only  thirty-six  died,  or  about  one-third  ;  more- 
over, it  must  be  borne  in  mind  that  in  the  majority  of  those  who  died  after 

1  Northwestern  Lancet,  November  lo,  1885. 

2  Fluhrer,  op.  oit. 

8  Weisemann,  Ueber  die  Indicationen  zur  Trepan  at!  onen  mit  besonderer  Berucksicbti-' 
gung,  etc.,  Deutsche  Zeitschrift  f.  Cbirurgie,  1885,  Bde.  xxi.  u.  xxii. 
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operation  the  extravasation  was  not  reached,  and,  of  course,  not  removed  • 
had  this  been  done,  the  mortality  would  undoubtedly  have  been  less.1 

METHODS   FOR  THE   DETERMINATION   OP   THE  POSITION   OP  THE 
FISSURES   OP   ROLANDO   AND   OP   SYLVIUS. 

As  a  preliminary  to  the  consideration  of  the  methods  of  operating  for 
brain-tumors,  I  have  thought  it  best  to  indicate  briefly  the  readiest  methods 
for  determining  the  position  of  these  two  important  reference-points,  leaving 
all  minuter  details  for  the  neurological  articles  of  this  work. 

The  fissure  of  Rolando  is  situated  about  the  middle  of  the  outer  surface 
of  the  hemisphere,  commencing  at  or  near  the  great  longitudinal  fissure 
one-half  inch  behind  the  mid-point  between  the  glabella  and  the  external 
occipital  protuberance,  whence  it  runs  downward  and  forward  at  an  angle 
of  sixty-seven  degrees  for  its  upper  two-thirds ;  it  then  forms  a  knee-like 
angle,  becoming  more  vertical,  and  terminates  a  little  above  the  horizontal 
limb  of  the  fissure  of  Sylvius :  upon  either  side  of  the  Eolandic  fissure  lie 
the  ascending  frontal  and  parietal  convolutions. 

While  the  plans  devised  by  Broea,  Lucas-Championniere,  and  others  are 
reliable,  the  readiest  method  for  determining  the  fissure  of  Rolando  is  a 
simple  combination  of  Hare's,  Thane's,  and  Horsley's  as  modified  by  Dr. 
Morris  J.  Lewis,  of  Philadelphia.  Hare  has  shown  that,  measuring  back- 
ward from  the  glabella  (or  nasion),  the  upper  extremity  of  the  fissure  lies 
55.7  per  cent,  of  the  whole  distance  between  the  glabella  to  the  inion  (ex- 
ternal occipital  protuberance)  behind  the  glabella,  while  Thane  has  shown 
that  the  commencement  of  the  Roland.ic  fissure  is  accurately  to  be  deter- 
mined by  taking  a  point  one-half  inch  behind  the  mid-point  of  the  line 
drawn  from  the  glabella  to  the  inion. 

The  upper  extremity  of  the  fissure  having  been  determined  by  one  of 
the  above  methods,  a  line  drawn  at  an  angle  of  sixty-seven  degrees  (Hors- 
ley)  will  indicate  the  upper  two-thirds  of  the  fissure. 

The  lower  limit  lies  about  one-half  inch  above  the  horizontal  limb  of 
the  fissure  of  Sylvius,  which  may  be  determined  in  the  following  manner. 
By  causing  the  patient  alternately  to  contract  and  relax  the  temporal  mus- 
cle and  by  tracing  the  temporal  ridge  with  the  finger,  the  point  where  the 
ridge  for  the  temporal  fascia  crosses  the  coronal  suture  (the  superior  stepha- 
nion)  must  be  determined,  thence  a  line  must  be  dropped  which  shall 
fall  vertical  to  the  middle  of  the  zygoma ;  the  course  of  the  fissure  of  Syl- 
vius will  correspond  to  a  line  drawn  from  the  mid-point  of  the  vertical  one 
just  described,  passing  upward  and  backward  (nearly  straight  for  its  an- 
terior half,  more  curved  posteriorly)  to  within  about  one-half  inch  of  the 
centre  of  the  parietal  protuberance. 

1  This  is  a  far  better  showing  than  that  of  my  statistics  collected  in  1883,  and  is  un- 
questionably due  to  the  prevalence  of  antiseptic  methods.  Indeed,  Kronlein  maintains 
that  this  operation,  aseptically  performed,  is  perfectly  safe,  death  resulting  simply  from 
complications  unconnected  with  the  operation. 
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Having  determined  the  mid-point  of  the  bi-aural  line  and  the  fissure 
of  Sylvius,  provide  a  half-inch  strip  of  parchment-paper  from  ten  to  four- 
teen inches  iu  length,  graduated  into  inches  and  fractions  of  an  inch  in 
both  directions  from  its  middle  point  (Fig.  16),  half  an  inch  behind  which  is 


Simple  form  of  cyrtometer. 

fixed,  at  an  angle  of  sixty-seven  degrees,  the  anterior  margin  of  a  second 
graduated  strip,  and  proceed  as  follows.  Place  the  median  edge  of  the  long 
graduated  strip  against  the  mid-point  of  the  bi-aural  line,  and  shift  it  for- 
ward and  backward  until  the  same  figures  indicate  the  glabella  (nasion)  and 
the  external  occipital  protuberance.  Thus,  if  the  graduated  strip  indicates 
five  and  one-eighth  inches  at  the  glabella,  it  should  read  five  and  one-eighth 
at  the  occipital  protuberance.  When  these  measurements  coincide,  it  will  be 
clear  that  the  anterior  margin  of  the  angular  strip  will  correspond  to  a 
point  one-half  inch  behind  the  mid-point  between  nasion  and  inion,  or  55.7 
per  cent,  of  the  whole  distance  between  nasion  and  inion,  behind  the  nasion. 
Nothing  now  remains  but  to  draw  a  line  along  the  anterior  margin  of  the 
oblique  arm  (carefully  held  in  situ)  to  within  one-half  inch  of  the  already- 
indicated  Sylvian  line,  remembering  that  the  lower  third  of  the  Rolandic 
fissure  bends  somewhat  backward  from  the  line  indicating  the  course  of  its 
upper  two-thirds. 

The  locations  of  the  different  centres  with  reference  to  these  fissures 
must  be  sought  in  the  articles  in  this  work  dealing  with  the  localization  of 
the  cerebral  functions. 

OPERATIONS   FOE  BRAIN-TUMORS. 

Although  what  follows  is  in  part  a  reiteration  of  details  already  given, 
the  importance  of  attention  to  minutiae  in  such  operations  warrants  their 
repetition. 

The  head  must  be  carefully  shaved  the  day  before  operation,  and  washed 
thoroughly  with  soft  soap,  followed  by  ether,  or  a  thorough  scrubbing  with 
a  nail-brush  wet  with  turpentine  one  part,  alcohol  seven  parts,  may  be  used 
instead.  The  situation  of  the  growth  should  now  be  localized  and  marked 
on  the  scalp,1  after  which  the  head  must  be  covered  with  lint  wet  either 
with  carbolic-acid  lotion,  one  to  twenty,  or  with  tartacicl  sublimate  solution,2 
one  to  three  thousand  or  four  thousand,  with  oil-silk  and  a  layer  of  cotton 

1  An  aniline  pencil  will  sometimes  suffice  ;  iodine  will  not  do  if  carbolic  acid  be  used; 
while,  although  it  may  blister,  nitrate  of  silver  exposed  to  the  sunlight  is  the  only  sure 
agent. 

2  Tartaric  solution  of  mercuric  bichloride. 


OPERATIVE   SURGERY   OF   THE   BRAIN   AND   SPINAL   CORD.  775 

bandaged  over  all.     A  purgative  should  be  exhibited  the  night  previous  to, 
with  au  enema  on,  the  morning  of  operation. 

About  one  hour  previous  to  the  administration  of  the  anaesthetic  a 
hypodermic  injection  of  morphine  should  be  given,  graduated  according  to 
age,  or  a  proper  dose  may  be  exhibited  by  the  mouth.  Chloroform  is 
preferable  to  ether,  being  less  apt  to  produce  cerebral  excitement ;  but  the 
following  quotation  from  Mr.  Horsley  teaches  us  that  great  caution  is 
requisite.  "  But,  like  all  kinds  of  anaesthesia,  it  has  certain  special  risks, 
to  which  it  seems  necessary  to  draw  attention.  In  the  first  place,  the  re- 
markable proclivity  of  children  to  the  effect  of  morphine  must  be  properly 
discounted."  ...  In  one  patient,  four  years  old,  one-twentieth  of  a  grain 
of  morphine  "  was  amply  sufficient"  to  contract  "  the  cerebral  arterioles. 
With  respect  to  the  administration  of  chloroform,  the  one  additional  fact 
here  to  be  noted  is  the  extremely  important  one  that  it  is  very  easy  to  give 
too  much  in  a  brief  space  of  time.  Thanks  to  the  great  care  of  Drs. 
Wilson  and  Stedman,  who  have  assisted  me  in  this  respect,  I  have  seen  no 
accident ;  but  I  have  been  very  deeply  impressed  with  the  startling  rapidity 
with  which  a  patient  who  has  roused  up  in  the  middle  of  the  operation  is 
sent  off  again  in  a  moment  with  only  a  few  whiffs  of  the  drug.  It  is  per- 
fectly comprehensible,  therefore,  that  an  anaesthetist,  however  careful,  might 
be  induced  to  prolong  the  administration  beyond  the  point  of  just  sending 
the  patient  off  again,  as,  indeed,  he  would  naturally  do  under  ordinary 
circumstances.  Such  prolongation,  under  the  present  circumstances,  is 
evidently  exceedingly  dangerous." x 

The  object  of  administering  morphine  is  twofold,— i.e.,  less  chloroform  is 
requisite,  and  Schaefer  and  Horsley's  experiments  show  that  morphine  con- 
tracts the  arterioles  of  the  central  nervous  system,  thus  lessening  hemorrhage. 

The  strictest  attention  to  asepsis,  as  regards  instruments,  hands,  and 
assistants,  must  be  maintained.  In  addition  to  the  ordinary  instruments 
required  for  trephining,  such  as  at  least  two  large-  Fjg  n 

crowned  trephines,  cutting  bone-forceps,  bone-eleva- 
tors, Horsley's  enucleator,  scalpels,  haemostatic  forceps, 
Hey's  saws,  rongeurs,  etc.,  a  pair  of  blunt-pointed 
scissors,  curved  needles  threaded  with  catgut,  both  to 
secure  vessels  in  the  dura  mater  and  to  suture  this 
membrane,  a  needle-holder  for  the  same,  and  a  few 
wire  serres-fines  with  threads  attached,  must  be  pro- 
vided. When  a  dental  engine  with  proper  saws,  '^^.j^ 
burrs,  etc.,  is  attainable,  and  if  the  surgeon  is  accus- 
tomed to  its  use,  it  may  supersede  almost  all  the  other  bone-instruments 

The  patient  being'  ansestheti zed,  the  dressings  put  on  the  previous  day 
should  be  carefully  removed,  and  the  localizing  points  determined,  and  now 
marked  in  the  bone  by  driving  in  a  disinfected  tack  at  each  extremity  of 


British  Medical  Journal,  April  23,  1887. 
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the  Rolandic  line,  or  at  the  same  spots  cutting  a  groove  or  nick  with  a 
ffouo-e  or  drilling  a  little  with  the  centre-pin  of  a  trephine.  This  is  an 
essential  preliminary,  as  otherwise  all  landmarks  will  disappear  with  the 
reflection  of  the  flap. 

Since  most  of  these  operations  are  prolonged,  and  sometimes  entail  the 
loss  of  considerable  quantities  of  blood,  which  children  bear  badly,  the 
encircling  of  the  head  with  an  Esmarch  tube  should  always  be  tried ;  but 
it  is  not  infallible.  In  one  morning  I  have  seen  it  act  perfectly  in  one 
operation  for  epilepsy,  in  a  friend's  hands,  and  in  a  similar  operation  of 
my  own  conspicuously  fail  to  diminish  hemorrhage, — nay,  more,  it  actually 
increased  the  loss  of  blood. 

The  chief  risk  being  septic  encephalitis,  Horsley  thinks  that  the  spray 
ouo-ht  to  be  used ;  but  I  regard  it  solely  as  a  cleanser  of  the  atmosphere, 
and  think  that  its  use  is  not  absolutely  necessary.  A  free  irrigation  with 
bichloride  solution  just  before  commencing  and  from  time  to  time  during 
the  operation  is  all  that  is  requisite. 

All  incisions  of  the  soft  parts  should  be  vertical  to  the  skull,  and  in- 
clude all  the  layers  at  one  stroke,  not  excepting  the  pericranium.1  A  single 
flap  should  thus  be  raised,  its  outline  being  a  shallow  curve,  in  order  not  to 
divide  collateral  vessels,  and  so  planned  as  to  avoid  the  main  scalp-arteries. 
These  indications  can  readily  be  fulfilled  without  interference  with  drainage, 
since  the  patient  will  be  in  the  supine  position.  All  bleeding  that  does  not 
quickly  cease  should  be  arrested  by  pressure-forceps,  by  ligature,  or  by 
needles  armed  with  gut  passed  around  the  vessels  in  the  scalp-tissues,  since 


Pig.  18. 


Pig.  19. 


Horsley's  forceps. 


Pig.  20. 


Horsley's  trephine.  Horsley's  forceps. 

much  blood  lost  means  an  unnecessary  risk  for  a  child  to  run.  If  more 
bone  has  to  be  removed  than  was  originally  planned,  the  periosteum  must 
be  carefully  dissected  back  off  each  new  portion. 

If  the  surgeon  proposes  to  use  the  ordinary  trephining  instruments,  he 
should  now  proceed  as  follows.     The  trephine-cuts,  using  an  instrument  of 


1  This  stripping  off  of  pericranium  involves  no  interference  with  the  nutrition  of  the  hone. 
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the  diameter  of  one  and  one-half  to  two  inches,1  should  be  made  at  the  two 
extremes  of  the  bone-area  to  be  removed,  when  the  intervening  bridge  can 
be  partially  sawn  through  with  a  Hey's  saw,  and  the  division  completed 
with  the  bone-forceps.  (Figs.  19  and  20.)  A  far  safer  and  almost  as  rapid 
plan  for  the  inexperienced  operator-since  the  bone  over  some  brain-tumors 
is  not  thicker  than  card-board— is  to  remove  the  bone  with  the  Hopkins 
rongeur  after  one  or  more  preliminary  trephine-cuts  of  the  ordinary  size 
All  bone-fragments  should  be  at  once  placed  and  kept  in  a  warm  antiseptic 
solution,2  as  it  is  best  to  replace  them,  where  it  is  possible  to  preserve  the 
dura  mater  intact. 

Next  the  dura  mater  must  be  cut  around  four-fifths  of  the  osseous 
orifice,  one-eighth  of  an  inch  from  the  bone,  so  as  to  leave  room  for  stitch- 
ing; start  the  incision  with  a  scalpel,  but  complete  it  with  blunt-pointed 
scissors.  Any  arteries  lying  in  the  line  of  the  proposed  dural  incision  must 
be  tied,  by  passing  ligatures  through  the  dura  mater,  beneath  and  around 
the  vessels,  with  a  curved  needle,  before  incising  the  membraue. 

The  brain  being  now  exposed,  note  first  if  it  bulges  into  the  wound,— 
i.e.,  is  the  intracranial  tension  increased  ?  Next  look  for  a  yellowish  tinge 
or  possibly  lividity,  which  will  denote  a  tumor  in  the  corona  radiata  beneath 
the  cortex. 

Now  closely  scrutinize  the  vessels  and  perivascular  lymphatics,  noting 
especially  "any  yellowish- white  patches  in  the  walls  of  the  latter,  indi- 
cating old  mischief."  Finally  ascertain  whether  the  brain  has  undergone 
any  alterations  in  density,  although  in  most  subcortical  tumors  the  diagnosis 
can  be  made  certain  only  by  an  exploratory  incision. 

Hemorrhage  has  been  much  dreaded  in  the  removal  of  brain-tumors, 
but  the  fear  is  unfounded,  for  the  arteries,  and  especially  the  arterioles, 
which  are  chiefly  concerned  in  such  operations,  run  perpendicularly  to  the 
cerebral  surface,  and  sponge-pressure  soon  checks  all  bleeding.3  Should 
this  fail,  ligature  of  the  larger  vessels  must  be  tried,  the  catgut  being  drawn 
only  tight  enough  to  close  the  lumen  of  the  vessels.  If  their  walls  are  too 
fragile  to  bear  ligation,  forci-pressure  is  alone  available.  In  one  case  at 
least,4  continuous  pressure  with  iodoform-gauze  packing  failed  to  prevent 
fatal  recurrent  hemorrhage.  Fluhrer5  has  shown  that  the  ligature  often 
fails  to  hold  on  the  vessels  of  the  pia  mater,  and  advises  leaving  Nunneley's 
artery-forceps  on  any  bleeding  points  until  the  instruments  separate  of 
themselves.  Preferable  to  these,  as  being  far  lighter,  are  the  wire  serres- 
fines  with  an  attached  thread.     (Fig.  17.)     As  the  cerebral  arteries  are 

1  See  p.  756  for  special  directions  for  using  these  large  trephines. 

2  Or  between  warm  aseptic  sponges  (Horsley). 

3  Clotting  is  also  favored  by  the  presence  in  quantity  in  the  brain  of  the  lecithin  pro- 
teid  compound  discovered  by  Dr.  "Woodridge  to  play  a  very  important  part  in  the  process 
of  coagulation. 

4  Birdsall  and  Weir,  Annals  of  Surgery,  August,  1887,  p.  149. 
6  New  York  Medical  Journal,  March  28,  1885. 


Nunneley's  forceps. 
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terminal  avoid  every  vessel,  as  far  as  possible,  this  end  being  often  attain- 
able by  lifting  them  out  of  the  sulci  between  the  convolutions,  and,  after 

removing  the  subjacent  brain,  replacing 
Fig.  21.  the  pia  mater ;  if  any  thrombosis  occurs 

it  will  probably  be  only  temporary. 

If  one  of  the  large  venous  sinuses 
be  wounded  during  an  operation,  its 
ligation  is  a  perfectly  safe  procedure, 
healing  occurring  as  in  veins,  and  col- 
lateral vessels  enlarging  alongside  of 
the  occluded  channel.  Sponge-implan- 
tation or  antiseptic  tampons  will  always 
temporarily,  and  often  permanently,  arrest  the  bleeding  from  a  wounded 
sinus,  as  I  have  twice  seen.1 

The  risk  of  air-embolism2  is  not  imaginary,  but  can  be  obviated.3 
Incisions  into  the  brain  must  always  be  clean-cut,  vertical  to  the  sur- 
face, and  directed  into  the  corona  radiata,  when  necessary,  so  as  to  avoid 
damage  to  the  fibres  coming  from  other  portions  of  the  cortex  or  those  sur- 
rounding the  seat  of  operation.  The  paths  pursued  by  the  fibres  from  the 
cortex  must  be  kept  constantly  in  mind  when  incising  the  brain,  and,  where 
possible,  portions  of  each  centre  involved  should  be  left,  as  under  such  cir- 
cumstances the  coarser  movements  of  the  part  governed  will  often  be  re- 
gained.4 Finally,  it  is  of  the  utmost  importance  to  be  thoroughly  familiar 
with  the  encephalic  blood-supply,  in  deciding  where  to  make  the  incisions, 
in  order  to  have  a  full  understanding  as  to  what  portions  of  the  remainder 
of  the  organ  certainly  will  be  deprived  of  their  blood-supply,  and  what  por- 
tions may  possibly  be  rendered  avascular.  The  growth  must  be  enucleated 
by  means  of  Horsley's  flexible  knife  (Fig.  22),  or  by  the  enucleator,  aided 

Fig.  22. 
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Horsley's  flexible  knife. 

by  the  fingers,5  but  not  by  cutting  instruments.  "  Malignant  growths  must 
be  excised  very  freely  from  among  the  white  fibres,"  since  they  chiefly  recur 
in  this  portion  of  the  brain.  In  all  cases  adherent  or  altered  dura  mater 
must  be  freely  cut  away. 

When  a  portion  of  brain  is  excised,  the  underlying  cerebral  tissue  soon 
bulges  up  almost  to  a  level  with  the  cortex,  while  the  cut  edges  evert,  and, 

1  See  author's  article  "  Head-Injuries,"  International  Encyclopedia  of  Surgery;  alsu 
Hopkins,  Annals  of  Surgery,  July,  1885,  p.  65. 

2  See  Senn  on  Air-Embolism,  or  Berlin.  Klin.  Wochenschr. ,  1881,  p.  673. 

3  See  page  769. 

4  See  Hughlings  Jackson,  British  Medical  Journal,  1886,  vol.  ii.  pp.  670-675;  Keen, 
American  Journal  of  the  Medical  Sciences. 

6  See  Birdsall  and  Weir's  case  ;  Nancrede,  Medical  News,  November.  24,  1888. 
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if  "less  brain  than  bone  is  removed,"  protrusion-i.e.,  an  acute  hernia  cere- 
bri—forms.  A  persistence  of  this  dangerous  condition  is  prevented  by  the 
weight  and  primary  union  of  the  scalp-flap  :  the  advantages  afforded  by  the 
large  one  recommended  are  thus  apparent. 

After  all  oozing  has  been  arrested  by  gentle  sponge-pressure  or  by  liga- 
tures, the  flap  of  dura  mater,  if  the  operative  procedures  have  left  it  intact 
should  be  carefully  sutured  with  chromic  catgut  to  the  margins  of  the  mem- 
branous opening,  leaving  space  for  the  easy  passage  of  a  drainage-tube  at 
the  most  dependent  point.  Next  the  bone-disks— #"  the  dura  be  intact— 
should  be  arranged  and  secured,  after  Keen's  method  (see  p.  757),  or  minced 
up,  after  the  manner  of  Macewen,  and  strewn  over  the  membrane.  The 
scalp-flap  should  then  be  laid  down  and  secured  by  stitches  of  medium-sized 
silk  placed  about  one-third  of  an  inch  apart,  with  horse-hair  sutures  between, 
after  which  the  whole  head  must  be  enveloped  in  a  voluminous  antiseptic 
dressing;. 

When  brain-substance  has  been  removed,  drainage  should  not  be  kept 
up  more  than  twenty-four  hours,  because  firm  union  must  be  secured  within 
four  or  five  days,  and  a  certain  degree  of  pressure  should  in  the  mean  time 
be  exercised  upon  the  brain  which  tends  to  protrude,  in  order  to  avoid  hernia 
of  the  organ.  Again,  there  should  be  some  protective  between  the  brain 
and  the  scalp,  in  the  form  of  soft — i.e.,  non-inflammatory — connective  tissue. 
Briefly,  all  these  desirable  results  are  obtainable  by  the  following  measures  : 

1.  Place  a  tube  at  the  most  dependent  portion  of  the  wound  when  the 
patient  lies  supine,  for  twenty-four  hours  only,  to  drain  all  blood  and  serum. 
Horsley  now  says  that  he  sews  "  the  wound  all  around  closely  except  for 
one  inch  at  the  most  dependent  part,  where  any  tension  of  wound-discharge 
can  relieve  itself  by  escape  between  the  edges ;"  but  I  still  think  the  original 
plan  the  safer,  especially  for  inexperienced  operators.1 

2.  After  twenty-four  hours  remove  the  tube,  and  redress,  as  at  first,  auti- 
septically,  making  firm  but  gentle  pressure  over  the  centre  of  the  flap. 

3.  If  on  the  third  day  pain  and  throbbing  in  the  wound  be  complained 
of,  and  the  flap,  on  exposing  the  wound,  be  found  "  distended  in  the  centre, 
the  periphery  being  firmly  united,"  undue  collection  of  wound-fluids  has 
taken  place.  If  it  appear  probable  that  the  pressure  will  break  down  the 
union  of  the  flap,  the  track  of  the  drainage-tube  must  be  gently  opened 
up  with  a  probe,  and  some  of  the  pent-up  fluid  let  out ;  if  the  union  seem 
safe  to  hold,  let  the  accumulation  alone,  since  after  the  evacuation  of  the 
fluid  the  advantages  of  supporting  pressure  are  lost.  The  tension  at  most 
usually  requires  to  be  relieved  but  once.  The  liquid  cushion,  until  ab- 
sorbed, represses  the  tendency  to  hernia,  promotes  absorption  by  the  menin- 
geal lymphatics  of  all  inflammatory  exudates,  thus  favoring  rapid  union, 
and  serves  as  a  scaffolding  for  the  formation  of  normal  connective  tissue, 
which  is  developed  in  a  few  days,  at  least  in  the  lower  animals. 

1  Horsley's  second  paper. 
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After  from  five  to  seven  days,  boric  acid  cotton,  and  collodion  for  sup- 
port, are  better  than  the  ordinary  antiseptic  dressing.  The  stitches  can  be 
removed  any  time  after  the  first  week. 

After-Treatment.— The  diet  for  the  first  three  days  should  be  liquid, 
which  is  sometimes  productive  of  a  furred  tongue  and  an  unpleasant  condi- 
tion of  the  mouth.  Horsley  recommends  for  this  thorough  brushing  of  the 
mouth  several  times  a  day  with  strong  solution  of  chlorate  of  potassium. 
Solid  food  may  be  given  as  soon  as  the  patient  asks  for  it.  In  a  compara- 
tively trifling  case  the  patient,  Horsley  thinks,  can  be  safely  allowed  to 
get  up  at  the  end  of  a  week,  ten  days  being  a  good  average  for  the  stay  in 
bed,  with  two  weeks  for  severe  cases.  I  cannot  but  think  that  children  had 
better  be  restrained  of  their  liberty  for  at  least  three  weeks,  unless  something 
contra-indicates  such  confinement.  Where  large  portions  of  skull  have  been 
removed  and  not  replaced  on  account  of  excision  of  the  dura  mater,  if  deemed 
necessary,  a  moulded,  perforated  celluloid  cap  may  be  worn  over  the  part. 

Should  a  second  operation  become  necessary,  or  a  primary  one  for  brain- 
injuries  which  have  resulted  in  scars  of  the  cortex,  especially  those  produced 
by  traumatic  losses  of  brain-substance  which  have  healed  after  free  suppura- 
tion, great  caution  must  be  exercised,  since  the  cicatrices  often  displace  large 
vessels,  and  are  traversed  by  veins  of  considerable  size. 

CYSTS. 
These  should,  after  the  same  precautions  as  advised  for  cerebral  tumors, 
be  carefully  curetted  and  drained,  preferably  by  the  tube,  but  recognizing 
the  risk  of  hernia  cerebri  by  this  method  of  treatment. 

HERNIA  CEREBRI. 

In  this  connection  the  question  of  prevention  of  hernia  cerebri  should 
be  considered,  since  this  is  one  of  the  complications  quite  possible  after  any 
operation  which  compromises  the  integrity  of  the  dura  mater,  such  as  com- 
pound fractures,  ball-wounds,  etc.,  but  is  still  more  likely  to  occur  after  the 
removal  of  a  brain-tumor.  As  has  already  been  pointed  out,  if  less  brain 
than  bone  be  removed,  in  a  short  time  the  excavation  in  the  brain  partially 
or  totally  disappears,  in  which  latter  event  there  is  actual  eversion  of  the 
edges,  forming  an  acute  hernia  cerebri.  All  further  tendency  to  undue  pro- 
trusion is,  however,  repressed  by  the  method  of  drainage,  the  suturing  of  the 
dura  mater,  the  heavy  flap,  and  the  after-method  of  dressing x  in  a  properly- 
conducted  operation  for  brain-tumor  or  epilepsy.  In  like  manner,  after  tre- 
phining for  compound  fractures,  suture  of  the  lacerated  membranes,  and 
in  all  varieties  reposition  of  the  bony  fragments,  with  modified  drainage,  as 
already  pointed  out,  will  in  most  instances  prevent  any  protrusion  ;  but  there 
are  certain  cases,  as  ball-wounds  and  two  accidental  conditions  which  may 
complicate  any  head  injury  or  operation,  which  must  be  mentioned.     The 

1  See  p.  779. 
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first  complication  is  when,  for  any  reason,  the  flap  of  dura  mater  and  scalp 
fail  to  unite,  or  their  adhesions  are  purposely  broken  down  to  release  accu- 
mulated wound-fluids,  as  in  a  case  reported  by  Keen,1  and  a  decided  hernia 
cerebri  occurs,  which,  if  properly  treated,  is,  in  my  experience,  of  very  little 
moment,  but  which  will  terminate  disastrously  to  the  patient  if  the  thera- 
peutics in  vogue  a  few  years  since  are  resorted  to.  The  strictest  attention 
to  antiseptic  or  rather  aseptic  measures,  with  the  gentle  support  afforded  by 
the  dressings,  combined  with  the  recumbent  posture  and  non-stimulating 
diet,  will  in  the  vast  majority  of  instances  result  in  the  gradual  subsidence 
of  the  protrusion  and  cicatrization  of  the  wound.2 

The  second  accident  is  one  which  may  or  may  not  be  beyond  the  control 
of  the  surgeon, — viz.,  septic  inflammation  of  the  brain,  If  the  operation 
be  one  for  epilepsy,  brain-tumor,  intracranial  hemorrhage  without  fracture, 
etc.,  it  is  almost  invariably,  if  not  invariably,  the  surgeon's  fault,  either 
during  the  operation  or  at  some  subsequent  dressing ;  while  a  compound 
fracture,  a  ball-wound,  an  abscess,  or  a  suppurating  malignant  growth  may 
render  it  impossible  to  keep  the  wound  aseptic.  The  importance  of  prevent- 
ing any  form  of  cerebritis  will  be  apparent  from  a  moment's  consideration 
of  the  pathology  of  hernia  cerebri.  I  have  already  pointed  out  the  fact  that 
when  the  support  afforded  to  the  brain-tissue  by  the  bone  and  membranes 
is  removed  there  is  a  distinct  tendency  to  protrusion,  especially  if  the  slight 
barrier  afforded  by  the  pia  mater  is  removed  by  excising  a  portion  of  the 
cortex ;  in  other  words,  a  brain  of  normal  consistence  is  forced  into  and 
partially  through  any  bony  hiatus  in  the  skull  by  the  normal  intracranial 
tension.  Let  this  normal  tension  become  abnormally  great, — all  the  more 
if  the  texture  of  the  brain-tissue  is  softened  by  the  same  cause, — and  at 
once  all  the  conditions  for  a  hernia  cerebri  are  present,  and  it  will  inevita- 
bly form,  provided  the  soft  parts,  by  their  union  or  by  their  weight,  do 
not  mechanically  prevent  it.  Finally,  the  growth  is  checked,  and  reces- 
sion and  cure  of  the  hernia  are  effected,  by  the  formation  of  a  layer  of 
granulation-tissue,  which  by  its  transformation  into  cicatricial  tissue  so 
compresses  the  protrusion  as  to  force  it  within  the  brain-case.  It  hardly 
seems  necessary  to  point  out  that  cauterization,  ligation,  or  excision  will 
remove  the  only  barrier — the  granulation-tissue — which  prevents  further 
protrusion,  and  which  must  form  again  before  a  cure  can  be  effected.  Strict 
asepsis,  or  antisepsis  when  infection  has  occurred,  is  the  best  preventive 
treatment  for  this  complication,  in  conjunction  with  the  suturing  of  mem- 
branes, modified  drainage,  and  support  before  advocated,  while  absolutely 
nothing  should  be  done  to  the  protrusion,  beyond  its  disinfection,  antiseptic 
dressing,  and  gentle  support,  combined  with  those  constitutional  and  local 


1  See  Transactions  of  the  American  Surgical  Association,  vol.  vi.  p.  293. 

2  My  subsequent  much-extended  experience  more  than  justifies  the  favorable  opinion 
which  I  expressed  more  than  six  years  ago,  in  the  article  on  Injuries  of  the  Head,  in  the 
International  Encyclopedia  of  Surgery,  vol.  v.  p.  67,  bearing  on  this  subject. 
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measures  suggested  when  describing  the  treatment  of  intracranial  inflam- 
mation. 

TAPPING  FOR  HYDROCEPHALUS. 

I  have  been  in  the  habit  of  giving  a  dose  of  opium,  proportionate  to  the 
ace,  about  one  hour  before  this  operation.  The  head  should  be  surrounded 
with  a  many-tailed  bandage,  which  must  be  drawn  upon  as  the  fluid  is 
evacuated,  in  order  to  afford  support  to  the  intracranial  circulation ;  the 
various  tails  should  be  snugly  pinned  at  the  conclusion  of  the  operation,  so 
as  to  keep  up  the  support,  supplemented,  if  needful,  by  compresses  held 
down  by  a  few  broad  strips  of  adhesive  plaster  crossing  the  vertex,  to  afford 
more  equable  pressure.  An  elastic  bandage  may  be  used  instead  of  the 
many-tailed  bandage,  both  during  and  after  the  operation,  but  it  must  be 
put  on  with  the  minimum  of  tension,  be  most  carefully  watched,  and  be 
removed  upon  the  slightest  evidence  of  undue  intracranial  tension. 

With  an  elastic  or  the  many-tailed  bandage,  after  due  aseptic  precau- 
tions, an  ordinary  fine  exploring  trocar  and  canula  may  be  used,  but,  when 
possible,  the  aspirator-needle  should  be  preferred,  as  making  a  slighter 
wound  while  evacuating  the  fluid  with  equal,  or,  indeed,  greater,  certainty. 
The  amount  of  fluid  to  be  withdrawn  at  any  given  tapping  must  be  judged 
of  for  each  case  at  the  time  of  operation.  I  have  removed  many  ounces, 
and  have  stopped  only  when  I  thought  that,  the  bones  being  incapable  of 
further  approximation,  it  would  be  difficult  to  keep  up  due  intracranial 
pressure  on  the  blood-vessels ;  if  this  is  not  done,  of  course  a  rapid  re- 
accumulation  of  the  fluid  will  occur.  After  the  withdrawal  of  the  needle 
or  canula,  nothing  but  a  little  cotton  soaked  with  iodoform  or  ordinary 
collodion  will  be  requisite  to  heal  the  puncture. 

PERMANENT  DRAINAGE   OE   THE   VENTRICLES. 

This  operation,  recently  proposed  by  Dr.  W.  W.  Keen,  has  as  yet  been 
too  seldom  tried  to  decide  as  to  its  value.  Still,-  as  one  likely  to  be  sug- 
gested and  attempted  by  bold  operators,  I  have  thought  it  best  to  give  its 
details  according  to  its  originator. 

The  motor  zone  of  the  brain  must  be  avoided, — the  neighborhood  of  the 
Sylvian  fissure, — because  of  the  middle  meningeal  and  cerebral  arteries,  and 
also  because  a  puncture  here  would  involve  the  island  of  Reil  and  the  basal 
ganglia, — and  all  known  sense-centres,  utilizing,  as  far  as  possible,  only 
the  so-called  "  latent  zones."  From  these  considerations,  Dr.  Keen  has  been 
led  to  propose  the  three  following  routes  : 

"1.  Trephine  half-way  from  the  inion  (the  external  occipital  protu- 
berance) to  the  upper  end  of  the  fissure  of  Rolando,  one-half  to  three- 
quarters  of  an  inch  to  either  side  of  the  middle  line.  Puncture  towards 
the  inner  end  of  the  supraorbital  ridge  of  the  same  side  (Fig.  23,  A).  The 
puncture  will  pass  through  the  precuneus,  and  the  normal  ventricle  will  be 
struck  at  some  point  in  the  posterior  horn  at  from  two  and  a  quarter  to  two 
and  three-quarters  inches  from  the  surface  of  the  scalp. 
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"ii.  Trephine  at  one-third  of  the  distance  from  the  glabella  to  the  upper 
end  of  the  fissure  of  Rolando,  and  half  to  three-quarters  of  an  inch  to  either 

Fig.  23.1 


Antero- Posterior  Section  of  the  Head  One -Half  Inch  from  the  Middle  Line.-JJ, 
fissure  of  Rolando ;  J,  inion ;  A&niB  (solid),  the  lines  of  puncture,  the  dotted  lines  showing 
their  imaginary  continuation  to  the  opposite  fixed  points.    (Drawn  by  Dr.  J.  M.  Taylor.) 


Pig.  24. l 


Transverse  section  of  the  head  one  and  a  quarter  inches  behind  the  meatus.  The  continuous 
line  shows  the  line  of  puncture,  the  dotted  line  its  imaginary  continuation  to  the  opposite  side 
of  the  skull.    (Drawn  by  Dr.  J.  M.  Taylor.) 


side  of  the  middle  line.     Puncture  in  the  direction  of  the  inion  (Fig.  23, 
-B),     The  puncture  will  traverse  the  first  frontal  convolution  well  in  front 


'  From  Dr.  Keen 's  paper. 


'  Ibid. 


784         OPERATIVE   SURGERY   OF   THE   BRAIN   AND   SPINAL   CORD. 

of  the  motor  zone,  and  the  normal  ventricle  will  be  struck  in  the  anterior 
horn  at  about  two  to  two  and  a  quarter  inches  from  the  scalp. 

"  iii.  Trephine  one  and  a  quarter  inches  behind  the  meatus,  and  one  and 
a  quarter  inches  above  Reid's  base-line.  Puncture  towards  a  point  two 
and  a  half  inches  directly  above  the  opposite  meatus  (Fig.  24).  The  punc- 
ture will  traverse  the  second  temporo-sphenoidal  convolution,  and  enter 
the  normal  lateral  ventricle  at  the  beginning  or  in  the  course  of  the  de- 
scending cornu  at  a  depth  of  about  two  to  two  and  a  quarter  inches  from 
the  surface.  ...  In  this  third  route  the  measurements  are  for  an  adult 
skull,  and  are  to  be  somewhat  reduced  for  children.  In  a  distended  ven- 
tricle from  effusion  the  distances  would  be  proportionately  less. 

"An  inch  or  a  half-inch  trephine  opening  having  been  made,  the  dura 
should  be  examined.  If  it  pulsates,  bulges  in  the  wound,  and  is  tense  and 
elastic  to  the  touch,  it  will  confirm  the  diagnosis  ;  should  it  be  tense,  elastic, 
and  bulging,  but  not  pulsate,  abscess  or  tumor  should  be  suspected  and 
sought  for.  The  diagnosis  of  dropsy  of  the  ventricles  having  been  con- 
firmed, the  dura  should  be  incised  crucially  and  the  grooved  director  now 
be  introduced  in  the  direction  and  about  the  depth  above  indicated,  unless 
fluid  is  found  more  superficially.  If  the  first  puncture  does  not  reveal 
fluid,  a  second  or  a  third  may  be  made.  When  found,  it  should  be  evacuated 
by  the  introduction  of  a  dressing  or  haemostatic  forceps.  A  drainage-tube 
should  then  be  introduced  and  retained  for  from  twenty-four  hours  to  such 
time  as  the  surgeon  sees  fit  to  attempt  its  permanent  removal."  ' 

The  rest  of  the  treatment  will  be  such  as  before  indicated  after  opera- 
tions involving  incision  or  excision  of  portions  of  brain-tissue. 

CRANIECTOMY. 

This  operation  has  been  recently  devised  and  put  successfully  into  prac- 
tice by  Prof.  Lannelongue  for  microcephaly.  He  believes  that  the  partial 
idiocy  and  various  paretic  symptoms  common  in  such  cases  are  the  results 
of  cerebral  lesions  clue  to  pressure.  An  antero-posterior  median  incision, 
extending  from  the  frontal  to  the  occipital  suture,  should  be  made  down  to 
the  bone,  the  soft  parts  separated,  and  a  strip  of  bone  about  one-half  inch 
in  width  removed  from  the  left  parietal  bone,  close  to,  but  avoiding  wound- 
ing, the  superior  longitudinal  sinus.  Of  course  this  bone-excision  may  be 
extended  forward  into  the  frontal  bone,  or  backward  into  the  occipital, 
if  deemed  advisable.  Great  care  must  be  exercised  not  to  wound  the 
dura  mater,  the  bone  being  removed,  after  a  preliminary  trephining  with 
a  small  instrument,  by  means  of  a  Hey's  saw,  the  chisel,  or  the  rongeur. 
The  superficial  wound  must  be  closed  by  sutures,  and  an  antiseptic  dressing 
applied,  as  elsewhere  indicated,  no  drainage  being  requisite.  If  preferred, 
capillary  drains  may  be  introduced. 


1  Medical  News,  December  1,  1888. 
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SURGERY  OF  THE  SPINAL  CORD. 

This  practically  resolves  itself  into  trephining — so  called — for  injury, 
and  a  similar  operation  for  extra-  and  intra-dural  tumors  or  possibly  for 
other  forms  of  pressure  on  the  cord.  With  regard  to  the  advisability  of 
these  operations  I  have  nothing  to  say,  as  this  point  is  discussed  elsewhere. 


TREPHINING  OF   THE   SPINE   FOE   FRACTURE. 

This  must  be  done  with  the  strictest  aseptic  precautions.  The  patient 
had  better  be  turned  only  three  parts  over  during  the  anaesthesia.  An  in- 
cision about  four  inches  in  length,  with  its  centre  opposite  the  most  obvi- 
ously damaged  spinous  process,  must  be  made,  and  the  muscles  separated 
by  the  knife-handle,  elevator,  and  division  by  the  knife  of  resisting  ten- 
dinous slips  until  the  laminse  are  reached.  The  lips  of  the  wound  should 
be  kept  apart  by  retractors,  and  each  apparently-damaged  spinous  process 
seized  with  the  forceps  and  gently  rocked  to  ascertain  if  it  is  loose,  when 
it  must  be  carefully  dissected  out.  If  no  spine  is  loose,  the  laminse  must 
be  divided,  by  strong  cutting  forceps  or  a  Hey's  saw,  on  either  side  of  the 
spinous  process,  the  laminse  on  both  sides  being  cleared  of  their  muscular 
coverings,  and  the  severed  bone  carefully  elevated.  Should  a  fragment 
of  a  vertebral  body  be  found  projecting  backward  into  the  spinal  canal, 
efforts  may  be  made,  with  a  strong  director  or  a  female  catheter,  to  force 
the  bone  into  place.  All  easily-removable  blood  should  be  got  rid  of,  and, 
after  the  flushing  of  the  wound  with  an  antiseptic  solution  and  the  arrest 
of  all  hemorrhage,  tube-drains  must  be  used. 

OPERATIONS  FOR  EXTRA-  AND  INTRA-DURAL  TUMORS;  INTRA- 
DURAL SECTION  OF  ROOTS  OF  NERVES;  INTERNAL  PACHY- 
MENINGITIS, ETC. 

I  cannot  do  better  here  than  quote  the  details  of  two  cases  operated 
upon  by  Dr.  Abbe,  of  New  York,  and  one  operated  upon  by  Dr.  J.  W. 
White,  of  Philadelphia. 

Extra-Dural  Tumor. — "  An  incision  was  made,  six  inches  long,  close 
to  the  spinous  processes,  from  the  sixth  to  the  twelfth  dorsal.  The  laminae 
being  uncovered,  some  thick  broken-down  tissue  and  pus  were  scraped  away. 
The  laminae  were  already  bare  of  periosteum,  and  the  spines  and  laminse 
of  the  eighth,  ninth,  and  tenth  were  cut  away  by  rongeurs.  This  revealed 
a  dense  mass  of  tissue  and  desiccated  pus,  occupying  the  entire  calibre  of 
the  canal  and  extending  up  and  down  for  a  distance  in  all  of  two  and  a 
half  inches.  This  compressed  the  cord  tightly  against  the  anterior  wall. 
It  was  rapidly  and  thoroughly  removed  by  a  sharp  Volkmann  spoon, 
until  sound  bleeding  tissue  was  left  on  every  side.  The  cord  was  not  seen 
Vol.  IV.— 50 
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to  pulsate.  The  cavity  was  packed  with  iodoform  gauze,  after  bichloride 
irrigation,  and  an  antiseptic  dressing  and  plaster-of-Paris  jacket  applied." 

Section  of  Posterior  Roots  of  Nerves  for  Intractable  Neu- 
ralgias.— I  shall  again  quote  a  case  of  Dr.  Abbe's,  which  in  all  its  essen- 
tials would  do  equally  well  for  the  removal  of  an  intra-dural  tumor. 

After  laying  bare  and  removing  the  laminae  on  the  right  side,  the  dura, 
pulsating,  as  it  should  in  health,  was  punctured  with  a  knife  ;  a  fine  director 
was  slipped  in,  and  the  spinal  fluid  was  slowly  let  out  until  it  ceased  to  run. 
"  Then  I  slit  up  the  dura  for  one  and  a  half  inches.  The  cord  and  mem- 
branes looked  sound."  The  roots  of  the  nerves  requiring  section  were  then 
hooked  up  and  divided.  "  The  slit  in  the  dura  was  now  sutured  with  fine 
catgut."  In  similar  cases  the  wound  may  be  either  packed  for  the  first  few 
days  with  iodoform  gauze  and  then  closed,  or  closed  and  drained  by  the  tube 
from  the  first,  the  former,  however,  being  the  preferable  practice. 

Dr.  White,  after  careful  preliminary  antiseptic  precautions,  operated  with 
the  patient  in  the  semi-prone  position,  a  small  flat  pillow  under  the  sternum 
serving  to  throw  out  prominently  the  dorsal  spinous  processes.  A  median 
incision  was  carried  down  to  the  bone  ;  "  the  ligaments  and  muscular  masses 
occupying  the  vertebral  gutter"  on  either  side  were  rapidly  separated  by 
means  of  the  knife  and  a  curved  periosteal  elevator.  All  hemorrhage  from 
the  muscular  branches  was  arrested  by  haemostatic  forceps,  and  free  access 
was  obtained  to  the  deeper  parts  without  any  transverse  division  of  the- 
deep  fascia  by  forcibly  separating  the  tissues  by  means  of  flat  rectangular 
retractors  with  blunt  serrated  edges.  The  bases  of  the  spinous  processes 
of  the  fourth  and  fifth  dorsal  vertebrae  were  next  cut  through  by  angular 
bone-forceps,  "  greatly  enlarging  the  field  of  operation." 

With  other  angular  forceps  the  laminae  of  the  fifth  dorsal  were  cautiously 
divided  by  "  small  bites,"  first  on  one  side,  then  on  the  other,  and  as  near  as 
possible  to  the  transverse  processes,  "after  which  the  attachments  of  the 
vertebrae  to  the  fourth  and  sixth  were  divided  by  the  same  forceps,  cutting 
transversely  to  the  axis  of  the  spinal  column."  A  few  touches  of  the  knife 
and  scissors  curved  on  the  flat,  while  the  fragment  was  held  by  the  lion-jaw 
forceps,  served  for  its  removal,  which  gave  fair  access  for  exploration  with 
the  tip  of  the  little  finger  to  the  lateral  and  antero-lateral  aspects  of  the  cord. 
The  dura  mater  was  then  seized  with  toothed  forceps,  nicked,  and  divided 
with  scissors  to  the  full  length  of  the  incision.  At  places,  particularly  to- 
wards the  upper  angle  of  the  wound,  it  was  very  adherent  by  new  fibrous 
tissue  to  the  pia  mater  and  cord.  All  accessible  adhesions  having  been 
gently  separated,  the  dura  mater  was  united  with  interrupted  catgut  sutures, 
introduced  at  intervals  of  about  one-fourth  to  one-third  of  an  inch  by  means 
of  long-handled  staphylorrhaphy-needles  ;  "  a  medium-sized  rubber  drain- 
age-tube was  then  laid  in  the  wound,  its  ends  projecting  at  each  extremity. 
The  muscles,  including  the  deep  fascia,  were  then  brought  together  by 
chromicized  catgut  stitches,  and  the  skin  and  subcutaneous  structures  by 
silver  wire,"  after  which  an  ordinary  antiseptic  dressing  was  applied,  re- 
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quiring  at  first  daily  renewals,  because  of  the  free  oozing  of  cerebrospinal 
fluid. 

The  severe  venous  bleeding  which,  may  occur  during  these  operations 
from  the  bone  or  large  spinal  veins,  when  the  bleeding  vessel  cannot  be 
ligated  or  secured  by  forci-pressure,1  requires  careful  packing  with  iodoform 
or  other  antiseptic  gauze. 


1  See  pp.  777,  778. 


DISEASES  OF  THE  PERIPHERAL  NERVOUS 

SYSTEM. 


By  JOHN  VAN  BIBBER,  M.D. 


It  will  be  unnecessary,  in  considering  the  peripheral  diseases  of  the 
nervous  system  in  children,  to  describe  or  dwell  upon  the  anatomy  and 
physiology  of  the  special  part  of  this  system  under  consideration.  It  is 
essential,  however,  to  the  full  understanding  of  this  subject  to  call  atten- 
tion to  the  great  increase  of  nervous  diseases  among  children  of  all  ages, 
and  to  the  increased  irritability  of  this  part  of  the  system  at  a  very  tender 
age,  and,  in  fact,  to  notice  the  development  of  diseases  which  heretofore 
have  not  been  observed  as  prevalent  during  the  early  years  of  life.  Hence 
disease  of  the  nervous  system  in  childhood  is  at  the  present  time  a  most 
interesting  subject,  for  we  are  now  called  upon  to  see  an  increased  number 
of  little  patients  suffering  from  nervous  diseases  of  types  and  severity 
before  unknown,  and  the  question  at  once  confronts  us  as  to  whether  the 
tendency  is  inherited  from  more  nervous  parents,  or  whether  the  present 
mode  of  life  and  education  produces  this  increased  sensitiveness  directly  in 
the  children  themselves. 

In  an  article  "  On  the  Increase  of  Nervous  Diseases  among  School- 
Children,"  l  I  came  to  the  conclusion  that  the  strain  and  worry  of  school- 
life  were  in  a  measure  responsible  for  the  increase  of  nervous  diseases  among 
children,  and  I  then  contended  that  over-pressure  in  school-life  had  much 
to  do  with  the  early  development  of  migraine  and  other  neuroses  which 
were  heretofore  noticed  only  in  adult  life.  Among  the  conclusions  reached 
in  the  paper,  I  quote  the  following :  "  It  has  been  alleged  that  an  enthu- 
siasm for  hygiene  has  led  the  medical  profession  to  attribute  many  of  the 
ills  of  childhood  to  the  effects  of  education  and  confinement  in  badly- 
ventilated  schools.  But  I  do  not  think  any  impartial  observer,  professional 
or  lay,  can  study  the  statistics  collected  in  this  paper  without  being  im- 
pressed by  the  increase  of  nervous  diseases  in  children  and  the  apparent 
connection  between  the  development  of  these  unusual  maladies  and  the 
gradual  extension  of  the  public-school  system.     These  two  facts  stand  to 

1  Archives  of  Pediatrics,  vol.  ii.  No.  2,  February,  1885,  p.  95. 
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me  in  the  light  of  cause  and  effect,  and,  though  I  should  be  the  last  one 
to  cast  any  aspersion  on  the  ennobling  influence  of  education,  still  I  cannot 
shut  my  eyes  to  the  very  decided  evil  consequences  which  undoubtedly 
follow  a  too  early  and  strict  enforcement  of  the  present  system.  .  .  .  These 
children  are  to  be  the  men  and  women  of  the  future,  they  are  to  represent 
the  average  health  of  our  population,  and,  if  on  the  threshold  of  life  they 
are  forced  into  a  form  of  disease  which  leaves  a  lasting  impression  on  their 
constitutions,  I  do  not  think  the  national  type  can  escape  decided  deteriora- 
tion." 

It  will  be  seen  in  the  following  short  summary  of  peripheral  nervous 
diseases  that  the  literature  of  the  various  subjects  is  full  and  interesting, 
and  that  this  special  branch  of  nervous  diseases  is  receiving  an  adequate 
share  of  attention  from  the  thinkers  of  the  profession.  In  a  general  way 
I  think  it  will  be  found  true  that  in  children  of  tender  age  the  central 
system  is  more  sensitive  than  the  peripheral,  and  that  morbid  processes, 
are  more  likely  to  be  developed  in  the  central  nervous  system  and  in  the 
meninges.  Yet  from  the  following  table  of  peripheral  nervous  diseases  the 
reader  will  see  that  the  list  is  quite  formidable,  and  much  too  long  for  the' 
limited  space  which  can  be  allowed  to  its  consideration  in  this  volume  : 

Growing-pains, 
Neuralgia  .  ....-{  Migraine, 


{urowir 
Migrai 
Intercc 


Intercostal  neuralgia. 


Peripheral  Neuritis. 
Facial  Hemiatrophy. 


Peripheral  Spasm 


Eclampsia, 
Tetany, 

Nodding  spasm, 
Saltatory  spasm, 
Habit  spasm, 
Torticollis, 
Tremor. 
e  Facial  paralysis, 
Peripheral  Paralysis  .    .    .    .    |  Extensor  paralysis, 


Keflex  paralysis. 


Diphtheritic  Paralysis. 


NEUKALGIA. 

Neuralgia  is  comparatively  rare  in  infancy  and  childhood,  and,  when  it 
occurs,  usually  presents  the  same  features  as  in  the  adult.  It  will  suffice  in 
this  article  to  draw  attention  to  two  only  of  the  neuralgias— migraine  and 
intercostal  neuralgia. 

The  so-called  growing-pains  in  young  children  might  perhaps  be  classed 
here,  although  but  little  has  been  written  to  elucidate  their  real  nature. 
According  to  Jacobi,1  they  are  probably  referable  to  anaemia  and  imperfect 

1  Pepper's  System  of  Medicine,  vol.  v.  p.  1217 ;  Ansemia  of  Infancy  and  Childhood, 
A.  Jacobi,  Archives  of  Medicine,  vol.  v.,  1881. 
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nutrition  Apart  from  this  condition  they  are  most  probably  due  to  the 
crreat  activity  at  this  time  of  life,  and  are  more  pronounced  after  prolonged 
and  violent  exercise.  The  use  of  warm  alkaline  baths— at  98°  F.-allevi- 
ates  this  form  of  neuralgia  temporarily,  and  will  be  of  permanent  benefit 
if  systematically  kept  up  for  some  weeks. 

Migraine.— Synonymes.— Hemicrania,  Megrim,  Sick-headache. 
Definition.— Migraine    is   a    paroxysmal    neurosis,    characterized   by 
attacks  of  unilateral  headache,  nausea  and  vomiting,  disturbed  sensation, 
special  and  general,  and  vaso-motor  disturbances. 

Etiology.— It  is  of  frequent  occurrence  in  childhood,  in  a  large  pro- 
portion of  cases  commencing  about  puberty.     According  to  Gowers,1  one- 
third  of  all  cases  arise  between  the  ages  of  five  and  ten,  and  two-fifths 
between  ten  and  twenty.    Henoch2  finds  that  in  Berlin  it  has  become  much 
more  frequent  of  late  years,  which  he  attributes  to  the  increased  exactions 
of  modern  education.    All  authors  agree  as  to  the  predominant  influence  of 
circumstances  that  lower  the  general  health,  and  particularly  those  that  act 
upon  the  nervous  organism.    Over-study  is  a  frequent  source  of  the  disease, 
especially  when  connected  with  over-crowding  in  school-houses  and  with 
insufficient  recreation.     It  prevails  more  in  the  city  than  in  the  country. 
Children  who  are  its  subjects  usually  have  a  nervous  temperament  and 
are  often  very  "  bright,"     The  nervousness  may  be  inherited,  or  acquired 
through  improper  training.     The  influence  of  heredity  is  generally  noted : 
Gowers  (pp.  eit.)  found  evidence  of  it  in  more  than  one-half  of  his  cases. 
This  may  be  shown  either  by  a  direct  inheritance — a  member  of  the  family, 
not  infrequently  a  parent,  having  suffered  from  the  disease — or  indirectly 
by  the  occurrence  of  other  forms  of  nervous  disease  in  the  family.    Several 
children  in  a  family  may  be  affected  simultaneously.    Among  the  affections 
especially  associated  with  migraine  are  epilepsy,  neuralgia,  and  insanity. 
Anasmia  favors  its  development,  and  it  is  part  of  the  hysterical  diathesis. 
Gowers  (op.  cit.)  notes  a  connection  with  the  gouty  diathesis,  and  says  that 
it  sometimes  becomes  transformed  in  the  adult  into  gout.     Henoch  (op.  cit.) 
has  seen  it  disappear  after  the  passage  of  round  worms.     Irritation  of  the 
genital  organs,  as  from  masturbation,  is  a  possible  etiological  factor.     In 
those  subject  to  the  disease,  individual  paroxysms  are  readily  excited  by 
over-exertion,  either  physical  or  mental,  mental  excitement,  and  indigestion. 
Any  sudden  impression  upon  the  special  senses,  as  a  bright  light,  a  loud 
noise,  or  a  strong  odor,  will  often  induce  an  attack.     Individual  experience 
shows  that  certain  articles  of  diet  are  specially  causative  of  attacks  in 
certain  persons. 

Pathology. — There  are  no  known  anatomical  changes.    The  hypothesis 
most  prevalent  regarding  the  nature  of  the  disease  is  that  it  is  seated  in  the 

1  A  Manual  of  Diseases  of  the  Nervous  System,  by  "W.  E.  Gowers,  M.D.,  F.B.C.P., 
Philadelphia,  1888. 

2  Lectures  on  Children's  Diseases,  hy  E.  Henoch,  vols.  i.  and  ii.,  New  Sydenham  Soc. 
Trans..  1889. 
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sympathetic  nervous  system ;  but  Strumpell1  points  out  that  the  presence  of 
the  vaso-motor  symptoms  may  be  but  a  reflex  of  the  pain.  According  to 
this  hypothesis,  the  pallor  and  superficial  contraction  of  vessels  indicate  an 
irritation  of  the  sympathetic  (spastic  form),  and  the  superficial  congestion, 
etc.,  a  paralysis  of  the  same  (paralytic  form).  Another  view,  which  has 
been  especially  maintained  by  Liveing,2  is  that  the  derangement  is  in  the 
nerve-cells  of  the  brain,  the  vaso-motor  disturbance  being  secondary. 
Strumpell  (op.  cit.)  believes  the  pain  to  be  situated  in  the  membranes  of  the 
brain.  Flint3  supposes  that  there  is  a  toxic  agent  in  the  blood.  Gowers 
(op.  cit.)  lays  stress  on  the  close  resemblance  in  some  of  its  features  to 
epilepsy,  particularly  petit  mal. 

Symptomatology. — The  paroxysms  recur  at  varying  intervals,  usually 
of  from  two  to  ten  weeks.  They  have  been  known  to  occur  daily ;  also 
to  exhibit  great  regularity,  as  noted  by  Trousseau.  The  individual 
paroxysms  last  from  a  few  hours  to  two  days.  They  are  preceded  by 
certain  prodromes,  which  often  indicate  to  the  sufferer  the  oncoming  of 
his  customary  attack,  such  as  a  feeling  of  malaise,  fulness  about  the  head, 
vertigo,  tinnitus  aurium,  yawning,  chilly  sensations,  and  spots  before  the 
eyes.  Often  the  attack  is  ushered  in  by  a  visual  aura,  as  a  bright  spot  or 
sudden  dimness,  or  by  transient  aphasia,  or  by  a  tingling  sensation  in  the 
arm  or  elsewhere.  Frequently  the  patient  awakes  in  the  morning  with  the 
headache.  This  increases  in  intensity.  It  is  situated  in  one  temple,  or  in 
the  parietal  region ;  sometimes  it  is  frontal.  It  may  affect  the  two  sides 
alternately.  According  to  Henoch  (op.  cit.),  the  unilateral  feature  is  not  so 
commonly  observed  in  the  child  as  in  the  adult.  The  pain  is  continuous, — 
not  intermittent,  as  in  ordinary  neuralgia ;  it  is  increased  by  noise  and  light. 
The  affected  side  of  the  head  is  usually  hypersesthetic.  The  characteristic 
vaso-motor  symptoms  accompany  the  pain.  The  face  and  ear  on  the 
affected  side  are  often  pale  and  cold,  with  dilated  pupil  and  increase  of 
salivary  secretion.  Less  often  there  are  redness,  heat,  and  congestion,  dilated 
arteries,  local  sweating,  and  contracted  pupil.  A  condition  of  the  cerebral 
circulation  corresponding  to  these  external  phenomena  is  inferred.  But  all 
cases  do  not  conform  to  these  types,  which  may  be  mixed,  or  alternate,  or 
be  entirely  absent.  There  is  anorexia,  with  general  sensitiveness  to  light 
and  sound.  Ocular  disturbances,  as  bright  scintillations  and  even  hemi- 
anopsia, are  frequent  accompaniments.  The  headache  is  succeeded  after  some 
hours  by  nausea  and  vomiting,  the  sufferer  falls  asleep,  and  when  he  awakes 
he  is  entirely  free  from  pain.  According  to  Gowers  (op.  cit.),  there  may  be 
a  considerable  degree  of  pyrexia  in  the  migraine  of  childhood.  The  health 
in  the  intervals  is  good.  The  disease  is  chronic,  lasting  for  years,  and  the 
patient  usually  becomes  accustomed  to  the  attacks.     It  is  sometimes  trans-; 


1  Text-Book  of  Medicine,  A.  Strumpell,  Amer.  ed.,  1887. 

2  Megrim,  Sick  Headache,  and  Some  Allied  Disorders,  by  E.  Liveing,  London,  1873. 

3  Principles  and  Practice  of  Medicine,  by  A.  Flint,  6th  ed.,  Philadelphia,  1886. 
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formed  into  other  neuroses,  as  neuralgia,  gastralgia,  laryngismus  stridulus, 
angina,  and  paroxysmal  insanity  ;  but  the  most  important  and  frequent  of 
its  transformations  is  into  epilepsy,  which  it  so  much  resembles.1 

Diagnosis. — The  chief  difficulty  in  diagnosis  will  be  in  connection  with 
organic  cerebral  disease  and  petit  mat.  The  former  is  sometimes  for  a  long 
time  characterized  only  by  paroxysms  resembling  those  of  migraine,  but 
usually  the  intervals  between  attacks  are  shorter  and  the  relief  is  less 
complete.  The  visual  aura  which  sometimes  characterizes  cases  of  epilepsy 
is  brief,  lasting  only  a  few  seconds,  thus  contrasting  with  that  of  migraine, 
which  is  at  least  several  minutes  in  duration. 

Prognosis. — The  prospect  of  cure  is  poor,  but,  by  prolonged  treatment 
and  great  hygienic  care,  relief  may  be  expected,  especially  if  there  be  a 
definite  cause  which  can  be  removed. 

Treatment. — The  etiology  must  be  taken  into  consideration.  Atten- 
tion should  be  directed  to  the  diet,  mental  strain  should  be  removed, 
and  recreation  out  of  doors  insisted  on.  Change  of  climate  to  the  sea-side 
or  mountains  will  often  prove  very  beneficial.  More  reliance  must  be 
placed  on  hygienic  treatment  than  on  the  action  of  remedies.  Among  those 
which  have  proved  more  or  less  palliative  are  guarana,  caffeine,  bromide  of 
potassium,  chloral,  antipyrin,  emetics,  hypodermatic  injections  of  morphine, 
sedative  liniments,  and  hot  mustard  foot-baths.  The  bromide  is  more  effi- 
cacious in  the  paralytic  (congestive)  form.  It  may  be  frequently  given 
during  an  attack,  combined  with  Indian  hemp.  Striimpell  (op.  cit.)  espe- 
cially advocates  salicylate  of  sodium  in  strong  cafe  noir.  In  the  spastic 
form  Gowers  (op.  cit.)  recommends  nitro-glycerin  in  liquid  form — one  per 
cent,  alcoholic  solution — after  meals,  combined  with  gastric  stimulants,  as 
hydrochloric  or  phosphoric  acid,  pepsin,  and  tincture  of  nux  vomica.  The 
galvanic  current  has  been  recommended,  but  is  at  best  only  palliative.  A 
mild  current,  ten  to  fifteen  cells,  passed  from  forehead  to  occiput,  or  through 
the  sympathetic,  may  reduce  the  severity  of  the  attack.  The  main  depend- 
ence, however,  must  be  on  a  prolonged  hygienic  course  of  baths,  frictions 
of  the  skin,  exercise  in  the  open  air,  avoidance  of  worry  and  fatigue,  and 
careful  exclusion  of  all  articles  of  diet  found  by  experience  to  produce 
attacks.  The  uss  of  pulv.  guaranse,  in  doses  of  from  twenty  to  thirty 
grains,  at  the  onset  may  abort  an  attack  effectually. 

Intercostal  Neuralgia.— Intercostal  neuralgia  acquires  a  special 
importance  in  the  child  from  its  connection  with  Pott's  disease.  Being 
one  of  the  earliest  symptoms  of  that  affection,  it  possesses  great  value  in 
the  diagnosis  at  a  time  when  localized  symptoms  may  be  lacking,2  and 
when  remedial  measures  are  urgently  needed  and  are  most  promising  of 
results.     It  is  characteristic  of  irritation  communicated  to  the  trunk  of  a 


1  Pepper's  System  of  Medicine,  vol.  v.  p.  1231. 
"  The  pain"  (in  Pott's  disease)  "is  referred  to  the  spinal  column  only  in  very  rare 
instances."— Cyclopsedia  of  the  Diseases  of  Children,  vol.  iii.  p.  1024. 
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sensory  nerve  at  any  part  of  its  course,  that  the  sensation  is  felt  not  at  the 
point  of  irritation,  but  at  the  extremity,  often  remote  therefrom.  Accord- 
ingly, disease  of  different  regions  of  the  spine  will  produce  effects  in  accord- 
ance with  the  distribution  of  the  nerves  which  go  out  from  it.  In  disease 
of  the  superior  extremity  of  the  vertebral  column,— for  instance,  the  atlas  or 
axis,— pain  will  be  experienced  in  the  region  of  the  occiput.  When  seated 
lower  down  in  the  cervix,  it  will  be  felt  in  the  shoulders,  in  the  arms,  and  at 
the  upper  part  of  the  sternum.  When  occupying  the  dorsal  region,  it  will 
be  located  in  the  middle  line  of  the  chest  anteriorly,  in  the  epigastrium,  or 
in  the  intercostal  spaces  at  the  sides.  In  disease  of  the  lumbar  vertebra  it 
will  be  referred  to  the  pelvis  and  down  the  lower  extremities.  Under  all 
these  various  circumstances  the  pain  is  increased  by  locomotion,  especially 
if  of  an  active  sort,  since  the  jar  to  the  diseased  part  is  then  greater,  and 
relieved  by  a  recumbent  position.  According  to  Roberts,1  it  is  worse  at 
night.  Sometimes  the  pain  is  fixed,  sometimes  it  is  lancinating  like  that  of 
locomotor  ataxia ;  sometimes  it  is  accompanied  by  a  sensation  of  constric- 
tion. It  varies  in  degree  in  different  cases,  and  in  exceptional  cases  may 
be  wanting.2  Sometimes  cardiac  palpitations  and  irregular  breathing  ac- 
company the  pains,  and  indigestion  may  be  present.3  In  lumbar  disease 
there  may  be  tenderness  on  pressure  at  the  sides  of  the  umbilicus,  and 
abducting  the  thighs  increases  the  suffering.* 

The  source  of  these  pains  is  believed  to  be  the  irritation  and  com- 
pression of  the  roots  of  the  nerves  as  they  emerge  from  the  intervertebral 
foramina.  They  may  be  due  to  an  actual  neuritis,  arising  from  extension 
of  the  inflammatory  process  from  the  dura,  or  from  injury  inflicted  on  the 
nerve.  The  pains  are  liable  to  be  misunderstood.  If  in  the  abdomen,  they 
may  be  considered  as  "  stomach-ache,"  or  hepatic  or  nephritic  colic ;  if  in 
the  limbs,  mere  "growing-pains."5  In  all  cases,  therefore,  of  persistent 
pain  about  the  abdomen  in  the  child,  an  examination  should  be  made  of  the 
spine. 

The  treatment  of  this  neuralgia  constitutes  one  of  the  most  important 
prophylaxes  in  medicine,  for  if  recognized  early  and  treated  promptly  we 
may  be  able  to  save  the  patient  from  a  life  of  suffering  and  deformity.  As 
the  pain  is  due  to  disease  or  irritation  of  the  vertebrae,  all  treatment,  after 
the  diagnosis  has  been  made  out,  must  be  directed  to  this  point.  The 
recumbent  posture  is  a  sine  qu&  non  of  successful  treatment.  In  order  to 
make  this  possible,  the  use  of  some  sedative  is  indicated ;  and  I  have  found 
codeia  the  most  efficient  and  harmless  drug  to  use  in  this  condition.  Sup- 
positories of  gum  fcetida  will  also  be  of  service  in  quieting  the  nervousness 

1  This  Cyclopaedia,  vol.  iii.  p.  1024. 

2  Maladies  du  Systeme  nerveux,  par  A.  Vulpian,  Paris,  1879,  p.  29 ;  Pott's  Disease, 
Shaffer,  New  York,  1879,  p.  5. 

3  Bodily  Deformities,  Reeves,  London,  1885,  p.  127. 

4  Ibid. 

6  Orthopaedic  Surgery,  Bradford  and  Lovett,  New  York,  1890. 
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which  always  results  from  prolonged  pain.  By  these  means  it  will  be  pos- 
sible to  keep  the  patient  in  a  recumbent  position,  lying  flat  on  the  stomach 
or  back.  A  board,  covered  only  with  a  blanket,  is  the  most  practical  basis 
for  this  treatment.  After  this  the  lateral  swing  devised  by  Barwell1  may 
be  used  in  various  modifications  to  suit  each  case. 

The  medical  treatment  is  no  less  important,  and  must  include  various 
preparations  of  lime  and  iron  phosphates,  hypophosphites,  chalybeate  baths, 
coarse  food,  as  Graham  bread,  cracked  wheat,  barley,  bone  soup,  and  all 
nutriment  rich  in  phosphates,  which  may  improve  nutrition  and  assimila- 
tion. If  improvement  does  not  take  place  under  this  treatment,  some  more 
decided  means  to  prevent  pressure  and  stop  the  commencing  inflammation 
must  be  adopted ;  and  for  advice  on  this  subject  the  reader  is  referred  to  the 
article  on  Curvatures  of  the  Spine  and  Pott's  Disease,  in  the  third  volume 

of  this  work. 

PERIPHERAL  NEURITIS. 

The  causes  which  give  rise  to  this  affection  are  not  largely  operative  in 
the  child,  and  hence  it  will  require  but  a  brief  notice  here.  Neuritis  may 
be  acute  or  chronic,  primary  or  secondary,  localized  or  general.  It  may 
arise  from  a  direct  injury,  as  a  stab,  or  indirectly,  as  after  a  fracture  accom- 
panied by  redundant  callus  compressing  an  adjacent  nerve.  The  entrance 
of  septic  organisms  into  a  wounded  nerve  gives  rise  to  a  form  of  neuritis 
known  as  ascending  (neuritis  migrans) ;  tetanus  is  an  instance  in  point. 
Neuritis  may  arise  by  direct  extension  from  contiguous  structures,  as  dis- 
eased vertebrae.  Striimpell  (op.  cit.)  suggests  this  as  the  mode  of  origin 
of  the  atrophy  and  paralysis  of  muscles  after  affections  of  joints.  The 
majority  of  the  cases  of  the  so-called  "  rheumatic"  paralysis, — as  facial, — 
and  certain  forms  of  neuralgise,  especially  sciatica,  intercostal  neuralgia  with 
zoster,  etc.,  are  instances  of  neuritis.  It  has  recently  been  discovered  that 
it  is  a  far  more  frequent  condition  than  was  hitherto  supposed,  and  many 
affections  have  been  found  to  depend  upon  it  which  were  formerly  ascribed 
to  disease  of  the  cord.  Such  are  the  "  toxic"  paralyses,  resulting  from 
lead,  arsenic,  mercury,  alcohol,  cases  occurring  in  connection  with  small- 
pox, typhoid  fever,  and  some  other  acute  diseases,  and  diphtheritic  paralysis. 
The  latter  involves  a  special  parenchymatous  form.  When  many  nerves  are 
involved,  it  is  known  as  "  multiple"  neuritis.  Alcohol  is  the  most  frequent 
cause  of  multiple  neuritis,  which  is  rare  though  not  unknown  in  the  child.2 

Acute  neuritis  is  characterized  by  anatomical  changes  in  the  nerve  sim- 
ilar to  those  accompanying  inflammation  elsewhere.  They  affect  chiefly  the 
sheath,  which  becomes  in  consequence  thickened,  compressing  the  nerve- 
fibres  within  and  producing  pain  and  interfering  with  their  functions.' 
Restoration  more  or  less  complete  is  to  be  expected  in  this  form,  but  it  often 
eventuates  in  the  chronic  form.  Chronic  neuritis  is  accompanied  by  fatty 
and  atrophic  changes,  which  permanently  impair  the  usefulness  of  the 

1  Lancet,  July  9,  1887,  p.  59.  i  Qowers,  op.  cit. 
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nerve  The  acute  form  commences  with  severe  pain  in  the  course  of  the 
affected  nerve,  with  marked  tenderness  on  pressure.  Soon  numbness  ap 
pears  m  the  parts  to  which  it  is  distributed,  and  the  limb  becomes  weak  and 
may  be  completely  paralyzed.  In  severe  cases  the  muscles  undergo  atrophy 
and  exhibit  reaction  of  degeneration.  There  are  often  oedema  and  herpetic 
eruption  of  the  part. 

Primary  multiple  neuritis,  which  is  becoming  more  and  more  rare  as 
eases  are  being  investigated  and  their  dependence  upon  obvious  causes-and 
espacially  alcohol— is  being  traced  out,  sets  in  suddenly,  with  fever,  head- 
ache, anorexia,  and  sometimes  delirium,  followed  by  severe  pain  'in  the 
limbs  and  loins,  often  swelling  of  the  joints  resembling  rheumatism,  and 
later  paresis  or  paralysis,  with  diminished  reflexes,  and  reaction  of  degen- 
eration. The  career  of  the  disease  may  now  be  arrested,  or  it  may  continue 
in  a  chronic  form,  or  may  prove  fatal  from  involvement  of  the  respiratory 
muscles.  ^  Strumpell  (op.  eit.)  believes  that  multiple  neuritis  is  a  definite 
form  of  infectious  disease. 

The  diagnosis  of  neuritis  is  to  be  based  on  the  limitation  of  pain  and 
tenderness  in  the  course  of  a  nerve.  It  is  liable  to  be  mistaken  for  rheu- 
matism, periostitis,  and  neuralgia.  The  localization  of  tender  spots,  the  in- 
termissions in  the  pain,  and  the  intact  sensibility  point  rather  to  neuralgia, 
whilst  the  reverse  is  true  in  case  of  oedema,  and  trophic  changes  in  the 
skin,  nails,  and  hair.  Multiple  neuritis  must  be  distinguished  from  polio- 
myelitis. 

There  is  nothing  special  in  the  treatment  of  the  various  forms  of  neu- 
ritis in  the  child  calling  for  measures  different  from  those  used  in  the  adult. 

FACIAL   HEMIATROPHY. 

Synonymes. — Progressive  facial  hemiatrophy,  Neurotic  facial  atrophy, 
Prosopodysmorphia  ;  French,  Aplasie  lamineuse  progressive. 

This  very  rare  disease,  consisting  in  a  wasting  of  all  the  tissues,  in- 
cluding bone,  on  one  side  of  the  face,  frequently  begins  in  childhood,  some- 
times as  early  as  two  or  three  years,  and  usually  without  assignable  cause. 
Of  twenty-five  cases  collected  by  Mills,1  seven  occurred  under  ten  and 
eighteen  under  twenty  years.  It  is  a  significant  fact  that  the  atrophy  is 
limited  to  the  distribution  of  the  fifth  nerve,  and,  taking  this  in  connection 
with  occasional  pain,  spasm,  etc.,  at  the  onset,  the  probability  is  that  it  is 
connected  with  some  organic  disease  of  the  fifth  nerve  interfering  with  the 
trophic  functions  thereof.  The  disease  commences  gradually,  sometimes  at 
one  spot  on  the  cheek,  with  wasting  of  skin,  subcutaneous  tissue,  muscle, 
and  bone.  Cases  are  reported  in  which  it  has  extended  to  the  muscles  of 
the  back  and  arm  and  involved  the  opposite  half  of  the  face,  or  the  entire 
corresponding  side  of  the  body.2     The  hair  drops  out,  and  sometimes  the 

1  Pepper's  System  of  Medicine,  vol.  v.  p.  694. 

*  P.  Davidoff,  Thesis,  Erlangen,  1875;  H.  Emminghaus,  "  Ueber  halbseitige  Gesichts- 
atrophie,"  Deutsches  Archlv  f.  Klin.  Med.,  1873,  xi.  96. 
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teeth  The  sensation,  the  organs  of  special  sense,  the  secretions  of  saliva 
and  tears,  are  unaffected.  The  same  is  true  of  electrical  reaction.  After 
some  years  the  disease  ceases  to  progress  and  becomes  permanent. 

Treatment  is  futile.  The  affection  can  be  confounded  only  with  the 
congenital  disparity  sometimes  met,  which,  however,  differs  in  being  but 
slight  and  in  the  absence  of  the  trophic  changes  seen  in  this. 

PERIPHEKAL  SPASM. 
Only  spasmodic  affections  non-central  in  their  origin  will  be  considered, 
and  this  will  exclude  hysterical  spasms,  which  are  not  uncommon  in  child- 
hood. 

In  the  child  motor  neuroses  predominate  largely  over  the  sensory; 
hence  neuralgia  and  disturbances  of  sensation  are  rare,  whilst  all  forms  of 
convulsive  disorder  are  exceedingly  frequent,  especially  during  the  first 
three  years  of  life.  A  large  proportion  of  the  convulsive  disorders  of  chil- 
dren, whether  local  or  general,  are  reflex  in  their  origin,  being  due  to  some 
excentric  irritant  acting  upon  the  peculiarly  impressionable  nervous  system 
of  the  child.  As  pointed  out  by  Growers  (op.  cit.)  and  others,  this  readiness 
to  react  to  slight  stimuli  is  probably  mainly  to  be  ascribed  to  the  imperfect 
development  of  the  nervous  organism  in  the  infant,  in  consequence  of  which 
the  lower  centres  are  further  advanced  in  organization  than  the  upper,  and 
hence  are  less  completely  under  the  control  of  the  latter. 

Eclampsia. — Eclampsia  is  the  term  used  to  designate  the  non-organic 
convulsions  of  children,  except  epilepsy,  which  it  so  much  resembles  that 
the  distinction  is  often  difficult :  from  this  resemblance  eclamptic  con- 
vulsions are  often  spoken  of  as  epileptiform. 

Etiology. — Any  irritation  is  liable,  especially  in  children  of  a  neurotic 
constitution,  to  be  followed  by  convulsions.  Among  the  most  frequent 
seats  of  such  irritation  is  the  gastro-intestinal  canal.  The  cause  of  the 
trouble  may  be  an  overloaded  stomach  or  intestine,  or  the  presence  of 
irritating  material  within  these.  Hard,  crude,  indigestible  substances,  as 
green  apples,  the  skin  of  dried  fruit,  nuts,  etc.,  are  especially  likely  to  pro- 
duce an  attack.  Lumbricoid  worms  undoubtedly  play  an  important  part 
in  the  causation,  notwithstanding  Henoch  (op.  tit.)  declares  that  he  has  not 
seen  a  single  case  of  eclampsia  traceable  certainly  to  worms. 

Dentition  has  hitherto  borne  a  large  share  of  the  blame  for  these  cases. 
The  pressure  of  the  developing  tooth  upon  the  gum  offered  so  ready  an 
explanation  of  the  event  and  so  simple  a  means  of  relief  in  the  gum-lancet, 
that  there  was  nothing  more  firmly  settled  in  the  minds  of  physicians  of  a 
past  generation  than  the  causal  relationship  of  the  one  and  the  therapeutic 
value  of  the  other.  We  cannot  ignore  altogether  this  clinical  experience  or 
this  etiological  factor.  That  it  produces  such  milder  spasmodic  disturb- 
ances as  obstinate  vomiting,  diarrhoea,  and  cough,  is  a  strong  ground  for 
believing  that  it  is  capable  of  greater  mischief.  There  is  no  doubt,  how- 
ever, that  its  influence  has  been  greatly  exaggerated,  and  that "  teething  fits" 
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are  not  nearly  so  common  as  was  once  supposed.  According  to  Henoch 
(op.  cat.),  only  rarely  are  convulsions  observed  in  teething  children  who  are 
not  rickety. 

Severe  paroxysms  of  coughing,  as  in  pertussis,  may  lead  to  convulsions, 
possibly  from  the  venous  congestion  of  the  brain  to  which  they  give  rise. 
Among  other  causes  reported  are  foreign  bodies  in  the  nose,  ear,  or  skin, 
and  the  presence  of  calculi  in  the  genito-urinary  tract.  Demme l  reports  a 
case  in  which  repeated  attacks  completely  disappeared  on  the  removal  of  a 
rectal  polypus.  Attacks  have  been  occasioned  by  a  fall.  Violent  excite- 
ment, especially  fright,  is  a  well-known  cause.  It  is  alleged  that  changes 
in  the  milk  from  imprudences  in  the  diet  of  the  mother  or  nurse  may  be 
causative. 

Uraemia  sets  in  with  violent  convulsions.  Many  acute  diseases,  espe- 
cially pneumonia  and  the  exanthemata, — measles,  scarlatina,  small-pox, — 
frequently  begin  in  this  way.  The  high  temperature  and  possibly,  to  some 
extent,  the  infectious  material  are  to  blame  here,  but  in  local  inflammatory 
disorders  reflex  irritation  may  also  be  concerned.  It  is  well  to  remember, 
however,  that  symptomatic  fever  may  be  present  in  cases  purely  reflex. 
Henoch  (op.  cit.)  saw  two  cases  of  simple  tonsillitis  accompanied  by  re- 
peated convulsions  on  the  first  day  ;  and  intense  fever  in  any  slight  local 
affection  may  produce  them.  Attacks  of  intermittent  fever  are  apt  to  be 
ushered  in  in  the  child  by  a  convulsion,  which  takes  the  place  of  the  rigor, 
itself  a  convulsive  phenomenon. 

Symptomatology. — The  symptoms  are  nearly  identical  with  those  of 
epilepsy.  They  begin  with  sudden  unconsciousness  and  rolling  of  the  eye- 
balls upward  or  to  one  side.  The  muscles  of  the  face  contract  spasmodi- 
cally, the  mouth  being  drawn  to  one  side.  The  jaws  are  firmly  closed,  and 
chewing  movements  or  grinding  of  the  teeth  ensue.  The  limbs  become 
stiff  and  frequently  twitch.  The  fingers  are  flexed  into  the  palm,  and  the 
toes  towards  the  sole.  The  head  is  drawn  backward,  and  the  muscles  of 
respiration  contract,  producing  noisy,  hissing  inspiration,  and  often  arrest- 
ing respiration  for  some  seconds.  The  muscles  of  the  abdomen  become 
rigid,  and  the  urine  and  faeces  are  frequently  expelled.  The  interference 
with  respiration  occasions  some  cyanosis.  The  movements  of  the  tongue 
and  cheeks  cause  the  expulsion  of  frothy  saliva  from  the  mouth,  often 
blood-stained  in  older  children,  from  biting  the  tongue.  The  symptoms, 
which  are  very  alarming  to  the  friends,  usually  last  only  a  few  minutes, 
gradually  abating,  and  leaving  the  child  in  a  stupor.  Usually  there  is  a 
repetition  of  these  attacks  several  times,  unconsciousness  continuing  from 
one  to  the  other.  They  may  continue  for  hours  or  even  days,  and  may  by 
their  force  and  frequency  lead  to  exhaustion  and  death.  Henoch  (op.  cit.) 
relates  a  case  of  temporary  aphasia,  drowsiness,  etc.,  occurring  without  and 
in  place  of  the  convulsion ;  and  in  another,  where  aphasia  was  the  only 


1  Jahresber.  des  Berner  Kinderspitals,  1879. 
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symptom,  complete  recovery  ensued  after  vomiting  cherries.  He  also 
calls  attention  to  paresis  or  paralysis  of  a  limb  occasionally  following 
convulsions  and  lasting  several  days,  and  cautions  us  to  be  on  the  lookout 
in  such  cases  for  possible  brain-disease. 

Diagnosis.— Whilst  frequently  indistinguishable  from  epileptic  convul- 
sions, infantile  eclampsia  may  present  only  certain  of  the  features  of  the 
epileptic  fit,  and  may  be  very  slight  or  partial.  It  presents  a  much  greater 
variety  in  intensity  than  the  epileptic  paroxysm ;  it  is  also  less  sudden  in 
its  development,  less  regular  in  occurrence,  and  tends  to  increase  in  severity 
and  frequency  until  the  cause  is  removed.  We  cannot  exclude  cerebral 
disease  at  once,  especially  if  we  are  unacquainted  with  the  previous  history 
of  the  child.  Prolonged  coma  succeeding  an  attack  may  justly  excite  a 
suspicion  of  meningitis.  Henoch  {op.  cit.)  reports  a  case  where  coma  with 
fever  lasted  almost  three  days  and  was  succeeded  by  temporary  aphasia. 
This  attack  was  due  to  an  overloaded  stomach.  As  a  rule,  unilateral  con- 
vulsions indicate  a  cerebral  origin,  but  exceptionally  they  are  observed  in 
eclampsia,  and,  on  the  other  hand,  organic  disease  of  the  brain  is  sometimes 
accompanied  by  bilateral  convulsions.1  It  is  important  to  remember  that 
gross  disease  of  the  brain  in  children  sometimes  continues  for  months  with- 
out other  symptoms  than  repeated  convulsions  until  a  sudden  hemiplegia 
or  coma  sets  in  :  this  should  inculcate  the  necessity  of  caution  and  delay  in 
deciding  upon  the  nature  of  the  case.  The  importance  of  directing  atten- 
tion to  the  condition  of  the  osseous  system  is  evident  from  what  has  pre- 
ceded. The  epiphyses,  the  fontanels,  and  the  forearm  should  be  examined, 
and  in  most  cases  of  recurring  eclampsia  between  six  months  and  two  and 
a  half  years  rickets  will  be  found  to  be  more  or  less  well  marked.  Almost 
always  in  these  cases  laryngeal  spasm  will  be  present,  either  ushering  in 
the  convulsion  or  occurring  in  alternation  with  it.  The  presence  of  fever 
should  lead  to  the  examination  for  local  inflammations. 

Prognosis. — The  prognosis  of  eclampsia  as  to  life  is  more  serious  than 
in  epilepsy.  It  is  to  be  based  upon  the  age  and  state  of  health  of  the  child, 
and  the  severity,  frequency,  and  duration  of  the  fits.  A  young  and  feeble 
child  is  quickly  exhausted  by  frequent  attacks.  If  the  fits  have  continued 
for  several  months,  there  is  considerable  danger  of  their  eventuating  in  true 
epilepsy.  Long  or  permanent  mental  deterioration  may  result  under  the 
same  circumstances. 

Treatment. — The  relief  of  the  convulsion  is  the  first  indication  to  be 
followed.  If  the  physician  be  present  during  the  fit,  he  may  resort  to 
chloroform  inhalations,  so  strongly  recommended  by  Henoch,2  being  careful, 
however,  to  watch  pulse  and  respiration.     Its  use  becomes  improper,  of 

1  Henoch  (op.  cit.)  reports  a  case  of  intussusception  at  eight  years,  in  which  unilateral 
convulsions  took  place  on  the  day  of  death. 

2  Op.  cit.  We  could  hardly  go  so  far  with  this  excellent  author  as  to  intrust  its  ad- 
ministration to  the  friends.  He  declares  his  belief,  however,  that  it  is  perfectly  safe  to  do 
so,  and  that  he  has  never  seen  any  ill  consequences  therefrom. 
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course,  tf  signs  of  collapse  appear.     A  warm  bath  is  a  domestic  remedy 
which  is  sometimes  effective. 

As  soon  as  the  convulsion  is  relieved,  remedies  especially  addressed  to 
the  cause  of  the  attack,  whatever  it  be,  are  required.  Emetics  and  purga- 
tives will  be  found  most  generally  appropriate.  Of  the  former,  a  teaspoon- 
ful  of  vinum  ipecacuauhse  may  be  given  once  or  twice;  of  the  latter, 
calomel  is  most  readily  administered,  being  placed  dry  within  the  mouth 
and  aided  by  an  enema.  In  convulsions  prolonged  for  several  hours, 
Henoch  (op.  tit.)  recommends  (in  robust  children)  the  application  of  cold 
compresses  or  an  ice-bag  to  the  head,  and  in  exceptional  oases  even  leeches 
to  relieve  the  venous  engorgement.  If  worms  have  been  passed  or  be 
strongly  suspected,  an  anthelmintic  may  be  administered. 

In  the  intervals,  sedatives,  to  relieve  the  reflex  irritability  of  the  ner- 
vous centres,  especially  bromide  of  potassium  and  chloral,  are  called  for. 
The  latter  may  be  effectively  administered  by  the  rectum.  Tonics  are  also 
required  in  most  cases,  and,  remembering  the  frequent  association  of  rickets, 
remedies  especially  addressed  to  that  diathesis  are  often  indicated,  as  iron, 
cod-liver  oil,  phosphorus,  the  hypophosphites.  Should  there  be  evidence 
that  the  pressure  of  an  advancing  tooth  is  the  cause  of  the  trouble,  the  gum 
may  be  lanced. 

TETANY. 

Synonymes. — Tetanilla,  Arthrogryposis,1  Intermittent  tetanus ;  French, 
Contracture  essentielle  ou  idiopathique  des  extremites. 

This  name  is  given  to  a  rare  and  peculiar  neurosis  characterized  by 
tonic  spasms  of  the  muscles  and  affecting  especially  the  extremities.  The 
spasms  may  occur  in  paroxysms  or  may  be  indefinitely  persistent.  The 
affection  is  most  frequent  between  birth  and  five  years  of  age :  in  a  table 
of  one  hundred  and  forty-two  cases  collected  by  Gowers  (op.  cit.)  twenty- 
nine  per  cent,  occurred  during  the  first  decade  and  fifty-five  per  cent,  during 
the  first  two  decades  of  life.  It  is  much  more  frequent  in  males,  especially 
in  the  first  years  of  life.  In  rare  instances  several  cases  have  been  noted 
in  the  same  family.  The  disease  is  traceable  in  the  majority  of  cases  to 
persistent  diarrhoea,  to  exposure  to  cold,  especially  during  acute  disease 
(typhoid  fever,  rheumatism,  pneumonia,  etc.),  or  to  debility.  It  may  be 
due  to  teething,  genito-urinary  irritation,  etc.  In  young  children  the 
evidences  of  rickets  are  rarely  absent,  and  it  is  often  associated  then  with 
laryngismus  stridulus  and  eclampsia.  Instances  are  recorded  in  which  it 
was  dependent  upon  the  presence  of  a  tape-worm.  It  has  been  known  to 
prevail  in  an  endemic  form,  as  in  an  outbreak  in  a  girls'  school  in  France 
in  1876,  in  which  thirty  of  the  pupils  were  attacked.2 

1  Some  authors— as  Striimpell,  Henoch,  Koppe — make  »  distinction  between  the 
paroxysmal  and  the  persistent  forms  of  contracture,  describing  the  latter  under  the  name 
of  idiopathic  contractures,  or  arthrogryposis.  There  appears  no  sufficient  ground,  how- 
ever, for  such  a  distinction. 

2  Simon,  Mattraits,  These  de  Paris,  1877.  Striimpell  expresses  a  doubt  as  to  the 
genuineness  of  the  disease  in  such  cases  (op.  cit.). 
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The  disease  sets  in  with  "  tingling"  or  "  burning"  sensations,  followed 
in  a  few  hours  by  sudden  tonic  flexure  of  first  the  fingers,  then  the  toes. 
The  fingers  are  in  the  attitude  of  holding  a  pen,  and  the  feet  in  that  of 
talipes  equinus.1  The  spasm  may  be  limited  to  these  parts,  or  may  extend 
to  the  muscles  of  the  neck  and  the  trunk,  especially  the  abdomen.  The 
respiratory  muscles  may  also  be  involved,  producing  dyspnoea.  The  jaws 
are  often  spasmodically  closed,  and  the  angles  of  the  mouth  drawn.  There 
may  be  strabismus.  Consciousness  is  not  lost.  The  affected  muscles  are 
the  seat  of  cramp-like  pains,  and  attempts  to  extend  them  produce  pain. 
The  spasms  are  usually  paroxysmal,  lasting  from  a  few  minutes  to  hours, 
and  then  gradually  abating,  to  recur  after  hours  or  days.  Relief  in  the 
intervals  is  sometimes  not  complete.  In  other  cases  spasms  are  continuous 
for  days  or  longer  at  a  time.  There  is  increased  irritability  in  the  affected 
nerves  and  muscles,  and  percussion  or  pressure  upon  them  during  the 
intervals  will  cause  spasmodic  contraction.  Electrical  excitability — both 
faradic  and  galvanic — is  still  more  noticeable.  The  spasm  is  almost  always 
symmetrical.  In  young  children  it  is  usually  continuous  and  compara- 
tively mild  in  degree.  It  sometimes  persists  during  sleep.  Moderate  fever 
is  sometimes  an  accompaniment.  The  duration  is  variable, — from  a  few 
days  to  several  weeks.     There  is  a  tendency  to  recim-ence. 

Post-mortem  examination  throws  no  light  upon  the  character  of  the 
disease,  as  there  are  no  constant  and  characteristic  lesions.  Gowers  (op.  eit.) 
is  disposed  to  regard  it  as  seated  in  the  cord  and  medulla  rather  than  in  the 
peripheral  nerves,  basing  his  opinion  on  the  discovery  of  slight  changes  in 
the  motor  cells  of  the  cord  in  severe  cases,  on  slight  spinal  weakness  occa- 
sionally following  the  disease,  on  its  bilateral  symmetry,  on  the  peculiar 
and  uniform  character  of  the  spasms,  and  on  the  muscular  atrophy  that  has 
been  observed  to  succeed  it. 

The  diagnosis  is  to  be  based  upon  the  peculiar  form  of  spasm,  its  sym- 
metry, its  commencement  in  the  extremities,  and  its  limitation  to  certain 
groups  of  muscles.2  The  increased  irritability  of  the  nerves  will  aid  in 
making  the  diagnosis.  The  dependence  on  diarrhoea  and  "taking  cold" 
should  be  remembered.  In  tetanus  locked-jaw  is  the  earliest  symptom, 
whereas  in  this  malady  it  is  the  latest.  Disease  of  the  brain  is  excluded 
by  the  absence  of  brain-symptoms  and  paralysis  and  by  the  bilateral  char- 
acter of  the  spasm. 

The  prognosis  is  favorable.  The  affection  rarely  involves  any  danger 
to  life,  and  then  through  interference  with  the  respiratory  function  or 
through  associated  conditions. 

The  treatment  requires  the  removal  of  the  cause,  if  one  be  discovered. 
The  child  is  to  be  carefully  protected  from  exposure,  and  the  bowels  must 
be  regulated  if  at  fault.     Warm  baths  and  diaphoretics  are  recommended. 

1  Striimpell,  op.  cit. 

'Henoch  (op.  cit.)  regards  the  affection  ("idiopathic  contractures")  as  an  abortive 
form  of  eclampsia. 
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Tonics  are  required,  especially  cod-liver  oil  and  iron,  on  account  of  the 
associated  rickets.  Sedatives — the  bromides,  Calabar  bean,  chloroform — 
may  be  tried,  but  little  reliance  is  to  be  placed  on  them.  Suppositories  of 
gummi  asafcetidae  will  be  found  useful. 

Nodding  Spasm  (Spasmus  Nutans;  Salaam  Convulsions). — A 
number  of  cases  have  been  described  by  Henoch,  Ebert,  Demme,  and 
others,  in  which  infants,  and  sometimes  older  children,  were  affected  with 
clonic  spasm  of  the  sterno-mastoid  and  adjacent  muscles,  giving  rise  to  nod- 
ding and  rotatory  movements  of  the  head.  The  rotation  was  almost  always 
towards  the  same  side.  Very  frequently  nystagmus  accompanied,  but  rarely 
strabismus.  The  movements  are,  as  a  rule,  continuous ;  much  less  often 
they  occur  in  paroxysms.  The  affection  is  a  reflex  neurosis,  usually  due  to 
teething.  It  is  to  be  distinguished  from  the  swaying  movements  connected 
with  masturbation,  and  also  from  a  fatal  form  sometimes  noted  in  connection 
with  epileptic  attacks.  The  treatment  consists  mainly  in  the  removal  of 
the  source  of  irritation. 

Saltatory  Spasm  (Static  Reflex  Spasm). — A  few  cases  of  saltatory 
spasm  have  been  reported  in  children  of  ten  years  and  upward.  It  consists 
in  clonic  spasms  of  the  muscles  of  the  legs,  causing  the  patient  to  leap  or 
jump  or  run  whenever  he  attempts  to  stand.  It  occurs  in  neurotic  subjects, 
and  comes  on  suddenly,  usually  after  some  depressing  influence.  It  gener- 
ally continues  some  months  and  then  ceases  gradually.  It  is  associated  with 
increased  reflex  irritability  of  the  cord.  The  tendon-reflexes  are  corre- 
spondingly increased.  Strumpell  (op.  cit.)  regards  many  cases  as  hysterical. 
Nervine  tonics  offer  the  best  prospect  of  benefit  from  treatment,  especially 
arsenic  in  small  doses,  and  asafetida  in  combination  with  cannabis  indica, 
preferably  given  by  suppository. 

Habit  Spasm  (Habit  Chorea;  Mimic  or  Histrionic  Spasm; 
Clonic  Facial  Spasm  ;  Convulsive  Tic).— Under  the  name  habit  spasm, 
etc.,  certain  involuntary  and  usually  unilateral  spasmodic  movements,  chiefly 
of  the  head,  face,  and  shoulders,  have  been  described,  which  are  very  com- 
monly met  in  children  from  four  to  fourteen  years  of  age.  They  consist 
of  winking,  twitching  of  the  mouth,  jerking  the  head,  and  similar  move- 
ments. The  affection  occurs  especially  in  nervous  and  excitable  children, 
and  is  usually  preceded  by  depressing  influences,  such  as  bad  health,  over- 
study,  fright,  mental  excitement,  etc.  It  may  be  referable  to  local  irrita- 
tion in  the  part  affected,  as  when  in  the  lids  from  conjunctivitis,  and  very 
severe  cases  are  sometimes  met  with  as  the  result  of  masturbation.  It  is 
often  associated  with  hysteria,  and  often  arises  by  irritation— not  so  much 
directly,  perhaps,  as  by  suggestion.  In  this  way  Gowers  (op.  cit.)  would  ex- 
plain the  cases  of  apparent  heredity.  The  movements  recur  every  few  min- 
utes, but  are  not  always  identical.  Their  most  common  form  is  spasm  of 
the  orbicularis  palpebrarum,— blepharospasm  or  nictitating  spasm,— which 
may  extend  to  the  eyebrows  and  the  facial  muscles,  and  even  to  the  occipito- 
frontalis.  Another  frequent  form  is  contraction  of  the  zygomatic  muscles, 
Vol.  IV.— 51 
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drawing  the  mouth  to  one  side.  In  other  cases  the  head  is  drawn  backward 
or  forward  or  to  one  side,  or  there  is  a  jerking  of  the  arm  or  shoulder  or  a 
slight  movement  of  the  hand.  Sometimes  half  the  body  is  affected.  The  leg 
is  rarely  affected.  The  muscles  of  respiration  may  be  involved,  giving  rise 
to  a  sudden  inspiration  accompanied  by  a  peculiar  sound.  A  cough  is  not 
uncommon :  Striimpell  (op.  cit.)  reports  the  case  of  a  boy,  aged  ten,  who 
had  a  peculiar  reflex,  hollow,  barking  cough,  occurring  spontaneously  or 
after  pinching  any  part  of  his  skin ;  it  lasted  some  weeks,  and  then  disap- 
peared suddenly.  In  other  cases  there  is  yawning,  sneezing,  weeping,  or 
laughing.  Henoch  (op.  cit.)  reports  three  cases  of  the  latter  in  very  young 
infants,  originating  in  intestinal  irritation.  Blachez  records  a  case  in  "which 
there  was  a  sudden  loud  cry.  There  is  no  ansesthesia  or  pain  in  these  cases. 
The  affection  usually  ceases  after  an  indefinite  period  (months  or  years),  but 
occasionally  persists  to  adult  life. 

The  spasms  are  increased  by  observation  :  hence  the  friends  should  be 
cautioned  to  take  no  notice  of  them.  They  are  seldom  under  control,  and 
fear  of  punishment  is  likely  to  aggravate  them ;  but,  according  to  Gowers 
(op.  cit.),  the  promise  of  a  reward  at  the  close  of  each  day  provided  the 
spasms  have  not  occurred  will  sometimes  cause  their  gradual  disappearance, 
the  strong  desire  to  avoid  them  effecting  that  which  the  will  could  not  alone 
achieve.  Attention  must  be  directed  to  the  general  health,  and  change  of 
scene  and  surroundings  is  advisable. 

Arsenic  is  the  best  drug,  and  may  be  given  in  combination  with  quinine 
and  strychnine.  Weir  Mitchell  has  cured  obstinate  cases  by  the  hypoder- 
matic injection  of  arsenic.  The  bromides  may  be  required  to  quiet  cough 
and  spasm  or  to  relieve  mental  excitement. 

It  has  been  found  that  there  are  certain  points  along  the  course  of 
the  trifacial  (and  of  other  nerves  when  they  are  involved),  and  also  over 
the  cervical  portion  of  the  spine,  pressure  upon  which  inhibits  the  spasm. 
They  are  known  as  "  pressure-points."  The  application  of  the  galvanic 
current  has  the  same  effect,  and  may  even  prove  curative.  Hence  these 
points  should  always  be  carefully  sought  for,  with  a  view  to  obtaining  this 
temporary  or  permanent  relief. 

Torticollis  (Wry-Neck).— Torticollis  may  depend  upon  several 
different  causes,  as  caries  of  the  vertebra;,  rheumatic  inflammation  of  the 
muscles  of  the  neck,  and  simple  spasm  of  the  sterno-cleido-mastoid  and 
adjacent  muscles.  For  want  of  space  it  will  be  impossible  to  describe  these 
several  forms.  In  any  case,  however,  it  is  highly  necessary  to  investigate 
the  cause  of  the  condition  and  at  once  institute  suitable  measures  for  its 
relief  or  cure.  In  many  cases  this  will  be  found  very  difficult,  and  in  com- 
mencing caries  of  the  cervical  vertebrae  it  can  be  treated  only  by  mechanical 
means  to  prevent  inflammation  and  .resulting  ankylosis  of  the  vertebra. 
Pain  and  stiffness  often  accompany  the  onset,  which  is  very  gradual,  ex- 
tending over  months.  Exceptionally  the  onset  is  brief,  the  affection  be- 
coming fully  developed  within  a  few  days.     The  sterno-mastoid  is  almost 
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always  involved,  but  rarely  alone.  The  trapezius,  splenitis,  scaleni,  and 
platysma  myoides  are  involved  with  a  frequency  corresponding  to  the  order 
of  their  names  as  here  given.  Various  movements  may  be  impressed  upon 
the  head  according  to  the  muscles  involved.  The  most  frequent  one  is  that 
in  which  the  head  is  turned  upward  and  towards  the  opposite  side  the 
mastoid  process  being  drawn  downward  and  forward  by  the  sterno-mastoid 
towards  the  sternum.  The  head  may  be  drawn  backward  by  the  muscles 
at  the  nape  of  the  neck.  Sometimes  the  spasmodic  movements  extend  to 
neighboring  muscles,  as  of  the  face  and  arm.  The  constant  contraction  of 
muscles  produces  more  or  less  fatigue  and  soreness  in  them. 

The  course  of  the  disease  varies  :  after  a  certain  increase,  it  may  become 
permanently  stationary,  or  it  may  slowly  decline,  and  may  in  exceptional 
cases  even  cease  altogether.  The  pathology  of  the  affection,  like  that  of  the 
other  neuroses,  is  unknown.  The  diagnosis  involves  no  difficulty.  The 
prognosis  as  to  recovery  is  bad,  especially  in  severe  cases. 

In  the  treatment  nervous  sedatives  often  exert  a  strikingly  palliative 
effect,  especially  asafetida,  bromide  of  potassium,  cannabis  indica,  chloral, 
conium.  It  has  been  suggested  in  the  spasmodic  form  to  treat  the  con- 
tracted muscles  by  injections  of  atropine,  with  a  view  to  relaxing  the  tense 
muscular  fibres  :  this  treatment  however,  has  not  yielded  any  permanent 
results.  ^  Electricity,  in  both  forms,  is  of  use  in  the  treatment  of  functional 
of  spasmodic  wry-neck,  but  if  the  condition  be  due  to  caries  of  the  cervical 
vertebra?  this  agent  will  be  worse  than  useless.  Operations  upon  the  nerves 
and  muscles  only  aggravate  the  case  in  the  spasmodic  form,  but  in  the  fixed 
congenital  form  the  division  of  the  contracted  tendon  produces  a  rapid  and 
permanent  cure.  Henoch 1  reports  a  case  of  the  intermittent  form  occurring 
daily  with  great  regularity,  and  rapidly  cured  by  quinine. 

Tremor. — Henoch  (pp.  eit.)  reports  a  case  of  general  tremor  in  a  child 
of  fifteen  months,  which  ended  favorably.  This  symptom,  so  common  in 
advanced  life,  is  extremely  rare  in  childhood,  and,  when  met  with,  is 
usually  connected  with  serious  infectious  or  brain  disease.  In  the  case  in 
question  the  trembling  was  continuous,  and  involved  the  hands,  head,  and 
feet.  The  child  cried  a  great  deal,  as  if  in  pain,  and  the  cry  was  quavering 
in  character.  The  neurosis,  for  such  it  appears  to  have  been,  disappeared 
under  chloral  hydrate,  after  lasting  twenty-nine  days.  Demme 2  reports  a 
similar  case,  but  of  longer  duration,  lasting  from  the  fourth  to  the  eleventh 
month. 

PERIPHERAL    PARALYSIS. 

This  may  be  met  with  as  a  rare  sequence  of  the  acute  infectious  diseases, 
especially  typhoid  fever  and  the  exanthemata,  and,  whilst  it  is  then  often 
due  to  central  lesions,  it  may  also  be  referable  to  peripheral  neuritis,  single 

1  Op.  cit.  Similar  cases  are  reported  by  Eolliet  and  Simon,  Rev.  Mens.,  February, 
1883  ;  Lancet,  1879,  i.  26. 

'  Neunzehnten  Jahresbericht  des  Jenner'schen  Kinderspitals,  Bern,  1882. 
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or  multiple.  The  most  frequent  and  important  of  these  infectious  paralyses 
is  the  diphtheritic,  which  will  require  special  consideration.  Paralysis  also 
accompanies  the  "  toxic  neuritis"  produced  by  lead,  arsenic,  mercury,  copper, 
etc.  which  has  been  previously  mentioned.  Next  to  the  diphtheritic  form, 
the  most  common  of  these  affections  in  the  child,  as  in  the  adult,  is  facial 
paralysis. 

Facial  Paralysis  (Mimetic  Paralysis;  Bell's  Paralysis; 
Paralysis  op  the  Motor  Portion  op  the  Seventh  Cranial 
Nerve). — This  affection  frequently  occurs  at  birth  or  shortly  after,  usually 
as  the  result  of  injury  inflicted  upon  the  nerve  in  the  neck  by  the  forceps. 
It  is  also  not  infrequent  after  perfectly  normal  labor,  if  prolonged  or  diffi- 
cult, and  in  normal  pelves.1  Under  the  latter  circumstances  it  has  been 
variously  attributed  to  pressure  exerted  by  the  promontory  of  the  sacrum 
or  by  the  ischiatic  spines.2  Depaul  saw  two  cases  due  to  narrowing  of  the 
pelvis  by  tumors.3  Under  these  various  circumstances  the  paralysis  may 
be  bilateral.4  It  may  also  be  associated  with  paralysis  of  the  corresponding 
arm  from  injury  to  the  brachial  plexus  in  the  neck,  as  will  be  described 
farther  on.  Lesions  have  been  found  in  autopsies  of  such  cases,  either  in 
or  around  the  nerve,  especially  at  its  emergence  from  the  stylo-mastoid 
foramen,  and  including  fatty  degeneration  of  the  nerve  itself.5  The  appear- 
ances of  the  affected  parts  are  similar  to  those  seen  in  the  adult, — immobility 
of  one  side  of  the  face  and  lids,  the  eye  wide  open,  etc., — but  as  distinguished 
from  the  adult  these  changes  are  much  less  marked  in  the  young  child, 
owing  probably  to  the  relatively  greater  quantity  of  fluid  and  adipose  tissue 
in  the  latter  and  the  smaller  development  of  the  muscular  tissue.  It  may 
be  scarcely  noticeable  when  at  rest,  or  a  slight  drooping  of  the  angle  of  the 
mouth  may  be  all  that  is  observable,  but  on  crying  or  laughing  it  becomes 
at  once  obvious.  The  paralysis  may  also  be  limited  to  a  certain  part  of  the 
face,  as  the  lips  or  the  eyelids.  The  orbicularis  palpebrarum  is  not  always 
affected.  The  tongue  and  uvula  are  usually  intact,  and  hence  sucking  is 
not,  as  a  rule,  interfered  with.  Electro-contractility  of  muscles  is  sometimes 
preserved,  sometimes  lost.6  A  favorable  prognosis  may  usually  be  given 
under  these  circumstances,  as  the  paralysis  will  almost  certainly  disappear 
in  a  few  days  or  weeks,  as  the  effect  of  compression  wears  off.  A  few 
cases,  however,  are  on  record  in  which  the  injury  was  so  great  as  to  lead 
to  degenerative  changes  in  the  nerve  and  permanent  loss  of  function.    The 

1  Paralysies  obstetricales  des  Nouveau-nes,  Paris  Theisis  of  P.  A.  H.  Nadaud,  No. 
282,  1872.  Also  Dublin  Quarterly  Journal  of  Medical  Science,  1859,  vol.  xxvii.  p.  165, 
cases  of  Dr.  George  H.  Kidd.     Also,  Henoch,  op.  cit. 

2  Evory  Kennedy,  Dublin  Journal  of  Medical  Science,  1836-37,  vol.  x.  p.  430. 

3  Nadaud,  op.  cit. 

4  Gowers,  op.  cit.,  p.  647. 

6  Parrot  et  Troisier,  Note  sur  l'Anatomie  pathologique  de  la  Paralysie  faciale,  etc., 
Paris,  1876,  vol.  iii.  p.  449  et  seq. 

6  Gueniot,  Paralysie  consecutive  a  la  Compression  des  Nerfs,  Paris  Thesis,  No.  134, 
1872.  ' 
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treatment  consists  in  protecting  the  eye  from  air  and  light,  in  seeing  that 
the  infant  receives  a  due  amount  of  nourishment,  and  in  the  application  of 
mild  currents  of  electricity. 

In  later  childhood  the  causes  and  symptoms  resemble  those  of  adult 
life.  Besides  cold  draughts  blowing  upon  the  side  of  the  face  and  pro- 
ducing the  inflammatory  or  so-called  "rheumatic"  form,  from  which 
recovery  almost  invariably  takes  place  in  a  few  weeks,  a  common  cause  ia 
the  pressure  of  an  enlarged  gland  or  abscess  upon  the  nerve-trunk  at  its 
emergence  from  the  stylo-mastoid  foramen.  The  commonest  cause,  how. 
ever,  in  children,  as  we  might  infer,  is  caries  of  the  petrous  portion  of  the 
temporal  bone,  by  which  the  nerve  is  injured  or  destroyed  as  it  traverses 
the  Fallopian  canal.2  Otorrhcea  is  always  present  in  this  form,  and  the 
discharge  will  often  contain  fragments  of  bone,  and  sometimes  the  ossicles 
from  the  tympanum  will  escape.  Sometimes  there  is  a  tender  swelling  over 
the  temporal  bone  behind  the  ear,  and  fistulse  may  form  communicating  with 
the  carious  cavity.  Pieces  of  dead  bone  may  occasionally  be  extracted 
from  the  meatus  or  from  the  mastoid  process.  Prolonged  paralysis  leads 
to  muscular  atrophy  and  reaction  of  degeneration  ;  the  muscular  tissue  may 
entirely  disappear.  Autopsy  in  such  cases  reveals  extensive  caries  of  the 
petrous  bone  and  frequently  localized  meningitis ;  loose  pieces  of  dead  bone 
are  sometimes  found.  The  prognosis  as  to  recovery  is  bad  in  these  cases ; 
they  are  often  connected  with  tubercular  disease,  which  may  extend  to  the 
brain,  or  cause  general  tuberculosis,  or  prove  fatal  by  producing  thrombosis 
of  the  cerebral  sinuses.  Henoch  {op.  eit.)  has  known  the  affection  to  com- 
mence as  early  as  the  third  month.  A  frequent  cause  of  it  is  a  neglected 
otitis  media,  especially  with  scarlet  fever ;  and  this  fact  should  inculcate  the 
necessity  of  paying  particular  attention  to  the  otorrhcea  which  so  frequently 
accompanies  or  follows  that  disease.3 

In  the  treatment  of  facial  paralysis  we  must  be  guided  by  the  cause 
when  that  can  be  ascertained.  If  due  to  the  existence  of  ear-trouble,  that 
must  be  removed ;  if  to  cold  or  exposure,  measures  with  special  reference  to 
the  rheumatic  origin  should  be  instituted.  But  to  whatever  cause  it  may  be 
due,  unless  the  trouble  be  central,  electricity  will  be  found  of  great  service. 
The  use  of  both  currents  is  to  be  recommended,  the  galvanic  to  revivify  the 
nerves,  and  the  faradic  to  improve  the  condition  of  the  paralyzed  muscles. 
Both  currents  are  best  applied  by  placing  one  electrode  over  the  exit  of  the 
nerve  and  the  other  indifferently  over  the  various  muscles.     A  very  mild 

1  Growers  [op.  eit.)  reports  an  interesting  case  in  which  complete  and  permanent  paralysis 
was  caused  by  a  school-master's  striking  a  boy  with  the  corner  of  a  book  just  below  the  ear. 

2  Bezold,  Labyrinth-Necrose,  1886,  calculates  that  it  accompanies  necrosis  of  bone  in 
one  per  cent.,  an  estimate  which  Gowers  (op.  eit.)  thinks  too  low.  Of  eighty  cases  of  facial 
paralysis  (not  including  cases  due  to  ear-disease  and  syphilis) ,  it  occurred  but  twice  under 
ten  years  (Gowers). 

3  Gowers  (op.  eit.)  calls  attention  to  the  furrow  that  is  seen  in  the  paralyzed  cheek  in 
children  as  the  result  of  secondary  contracture  as  voluntary  power  returns.  It  is  quite  as 
disfiguring  as  the  previous  condition,  and  in  severe  cases  may  be  permanent. 
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current  can  be  applied  in  this  way  to  the  orbicularis  palpebrarum.  A  most 
important  point  in  the  treatment  of  facial  paralysis  is  to  overcome  the  con- 
traction and  overaction  of  healthy  muscles,  because  their  distortion  prolongs 
the  attack  and  counteracts  the  good  effects  of  other  treatment.  This  is  best 
done  by  the  application  of  the  rubber  band  and  hook  described  by  me,1  which 
creates  an  artificial  muscle  taking  the  place  of  the  muscles  useless  from  dis- 
ease. By  this  simple  apparatus  the  distortion  which  so  impedes  recovery  is 
overcome,  the  nutrition  and  return  to  functional  activity  of  the  muscular 
fibres  are  promoted  and  hastened,  and  the  duration  of  the  disease  is  propor- 
tionately shortened.  In  addition  to  this,  massage  or  shampooing  of  the 
affected  side  is  of  great  value  in  preventing  atrophy  and  producing  a  more 
natural  condition  of  the  circulation.  The  application  of  a  blister  behind 
the  ear  is  of  benefit  in  many  cases.  For  the  treatment  of  the  caries  and 
otorrhoea  I  refer  the  reader  to  the  articles  in  this  work  dealing  with  these 
subjects. 

Allied  to  the  congenital  paralysis  of  the  face  above  referred  to  is  a  simi- 
lar affection  of  the  arm,  due  to  pressure  upon  the  brachial  plexus  at  birth. 
It  is  most  frequently  referable  to  the  use  of  the  forceps  compressing  the 
plexus  at  the  side  of  the  neck  just  above  the  clavicle,  but  it  may  also  occur 
in  labors  where  no  forceps  have  been  used,  especially  if  protracted  or  diffi- 
cult. Instrumental  face  presentations  are  particularly  amenable  to  this  ac- 
cident, which  may  affect  both  arms  simultaneously,2  or  may  involve  only  one 
or  more  groups  of  muscles,  as  the  deltoid  and  extensors,  or  may  extend  to 
other  parts,  as  the  face.  Depaul 3  attributed  it  to  too  deep  an  introduction 
of  the  forceps  into  the  pelvis ;  Jacquemeyer,*  to  prolonged  pressure  of  the 
humerus  against  the  axillary  plexus.  Forcible  dragging  upon  the  arm  or 
shoulder  or  dislocation  of  the  shoulder  during  delivery  is  sometimes  ac- 
countable for  it.  The  paralysis  usually  passes  off  in  a  few  days,  but  if  the 
damage  be  severe  and  irreparable  it  will  be  permanent.  Death  may  ensue 
quickly  from  other  injuries  received.  Anaesthesia  sometimes  accompanies 
the  motor  paralysis.  In  severe  cases,  with  irreparable  lesions,  atrophy  of 
the  limb  soon  sets  in,  with  loss  of  electrical  reaction,  and  the  limb  becomes 
in  time  shrivelled  and  shortened.  The  treatment  of  most  value  is  electricity, 
and  it  should  be  applied  at  the  earliest  period,  before  muscular  and  nervous 
degeneration  have  taken  place.  The  galvanic  current  is  to  be  preferred. 
In  late  childhood  violent  stretching  of  the  brachial  plexus,  as  by  a  sudden 
wrench  of  the  arm,  may  produce  a  paralysis  continuing  for  weeks  or 
months.5    This  last  condition  is  closely  allied  to  the  paralysis  often  ob- 

1  Medical  News,  vol.  xlvii.  p.  597. 

2  Midwifery,  W.  Smellie,  London,  1758,  vol.  ii.  p.  506. 

3  Gueniot,  Bulletin  de  la  Society  de  Chirurgie,  Paris,  1867,  vol.  viii.  p.  34. 
*  Manuel  des  Accoutrements,  1846,  vol.  ii.  p.  785. 

5  Henoch,  op.  cit.  A  violent  wrench  in  putting  on  a  child's  jacket  produced  paralysis 
of  the  deltoid,  which  disappeared  only  after  several  weeks'  application  of  frictions  and 
electricity 
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served  later  in  life,  in  which  the  extensor  group  of  muscles  is  paralyzed  by 
pressure  on  the  musculo-spiral  nerve.     A  paralysis  of  the  extensors  of  the 
arm  is  also  one  of  the  diagnostic  marks  of  toxic  paralysis  from  lead ;  and 
if  any  of  these  causes  should  produce  this  form  of  paralysis  in  children,  it 
will  demand  the  same  treatment  as  in  adult  life.     Besides  the  ordinary 
treatment  of  electricity,  frictions  with  lotions  containing  tincture  of  nux 
vomica  or  strychnine,  and  careful  massage,  an  artificial  extensor  muscle  can 
be  applied,  as  advised  by  me  in  a  former  article  on  this  subject.1     The  use 
of  this  apparatus  has  in  my  experience  materially  shortened  the  duration 
of  the  paralysis,  which  is  very  difficult  to  overcome  on  account  of  the 
persistent  distortion  of  the  hand  from  the  overaction  of  the  flexor  muscles. 
Mobius2  has  described  a  paralysis  of  the  ocular  muscles  which,  from  its 
recurrence  from  time  to  time,  he  calls  "  periodical  oculo-motor  paralysis." 
It  is  usually  unilateral,  often  dates  from  infancy  or  childhood,3  and  recurs 
at  variable  intervals,  usually  months  or  years,  until  middle  life.     As  the 
child  grows  up,  the  intervals  diminish  in  length,  whilst  the  attacks  become 
more  and  more  severe.     They  commence  with  severe  pain  in  the  eye,  often 
accompanied  by  headache  and  vomiting,  lasting  two  or  three  days,  and  fol- 
lowed by  paralysis  of  the  third  and  sometimes  of  the  sixth  nerve,  which 
usually  passes  off  gradually  after  a  few  days  or  weeks.     The  nature  of 
this  affection  is  entirely  unknown. 

Reflex  Paralysis. — Peripheral  paralysis,  like  peripheral  spasm,  is 
sometimes  set  up  by  local  irritation,  of  which  a  well-marked  example  is 
the  paraplegia  due  to  phimosis,  to  which  attention  was  first  prominently 
directed  by  Sayre  in  1870.4  Sayre's  cases  occurred  in  boys  of  from  three 
to  fifteen  years,  and  the  symptoms  were  paresis  of  the  lower  limbs  of  years' 
duration,  constant  and  painful  erections,  amounting  almost  to  priapism  in 
some  cases,  great  mental  irritability,  inability  to  articulate  properly,  in- 
somnia, etc.  Relief,  usually  complete,  was  afforded  by  circumcision,  the 
adherent  prepuce  being  torn  off  from  the  glans,  and  the  hardened  secretion 
being  removed  from  behind  the  corona.5    Similar  relief  was  afforded  in  the 

1  New  York  Medical  Journal,  May,  1874. 
"  Neurolog.  Centralblatt,  1884. 

3  Snell  reports  a  case  commencing  at  eleven  months,  Transactions  of  the  Ophthalmo- 
logical  Society  of  England,  vol.  v. 

4  Articles  by  Sayre  on  the  subject  were  published  in  the  following  :  Transactions  of  the 
American  Medical  Association,  1870 ;  Medical  and  Surgical  Keporter,  1876,  vol.  xxxv.  ; 
Virginia  Medical  Monthly,  1877,  vol.  iv.  ;  Philadelphia  Medical  Times,  1882-83,  vol.  xiii. ; 
Transactions  of  the  Ninth  International  Medical  Congress,  vol.  iii. 

6  The  following  case,  which  I  take  from  my  note-book,  is  typical  of  this  condition  and 
shows  the  results  of  operation.  H.  B.,  three  years  old,  a  well-developed  hoy,  walked  badly, 
tripping  and  falling  constantly.  Had  good  muscular  development,  except  in  muscles  of 
thigh ;  gluteal  muscles  flat  and  flabby.  Frequent  priapism,  genitalia  very  sensitive,  and 
prepuce  long  and  narrow.  Operation  of  circumcision  was  performed  April  9,  1885.  Large 
quantity  of  smegma  turned  out.  No  after-treatment.  The  child  improved  at  once,  and 
gradually  recovered  muscular  development  in  the  gluteal  region.  In  three  months  after 
operation  the  thighs  were  as  well  developed  as  the  rest  of  the  body. 
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case  of  a  girl  by  clipping  the  clitoris.  Dr.  Sayre  also  saw  similar  symp- 
toms produced  by  the  irritation  of  other  nerves.  Further  investigation 
showed  that  the  irritation  may  exist  in  any  part  of  the  body.  Thorow- 
good,1  for  instance,  reports  the  case  of  a  girl  aged  ten,  suffering  from  para- 
plegia, who,  on  the  second  day  after  the  expulsion  of  many  ascarides  by  an 
aloetic  purgative,  was  able  to  run  and  walk,  and  a  few  days  later  was  per- 
fectly well.  Henoch  (op.  cit.)  also  reports  the  case  of  a  boy  of  seven  who 
had  practised  masturbation  for  two  years,  and  suffered  in  consequence  with 
nocturnal  incontinence  of  urine  and  inability  to  walk  or  even  stand  or  sit 
without  support,  and  when  supported  his  gait  was  distinctly  ataxic  like 
that  of  locomotor  ataxia.  The  ataxia  was  markedly  increased  on  closing 
the  eyes.  Plantar  reflex  was  weak  and  slow.  The  faeces  sometimes  passed 
involuntarily.  Under  treatment  by  lukewarm  baths  for  ten  minutes  daily, 
with  cold  shower  over  head  and  back,  and  strict  watching,  he  entirely  re- 
covered in  five  weeks.  Other  forms  of  paralysis  have  also  been  noted 
from  phimosis,  as  hemiplegia,2  strabismus,3  etc.  Several  explanations  have 
been  proposed  for  this  reflex  paralysis.  Brown-Sequard  suggested  a  reflex 
spasm  of  the  arteries  of  the  cord,  producing  anaemia,  defective  nutrition, 
and  consequent  loss  of  muscular  power.  Leyden  and  others  tried  to  ex- 
plain them  by  supposing  a  neuritis  arising  at  the  point  of  irritation  and 
extending  thence  to  the  cord.  Inhibition  of  the  cord-centres  from  pro- 
tracted reflex  irritation  (or,  in  other  words,  exhaustion  from  repeated  and 
excessive  stimulation)  is,  however,  the  most  rational  theory  of  the  pathology 
of  these  cases. 

DIPHTHERITIC  PARALYSIS. 

One  of  the  most  characteristic  of  the  phenomena  of  diphtheria  is  the 
paralysis  which  frequently  follows  its  attacks.  Although  the  contrary  has 
been  maintained,  it  may  be  assumed  that  when  a  paralysis  of  certain  mus- 
cles succeeds  a  sore  throat,  the  latter  was  a  true  diphtheria,  since  ordinary 
cases  of  sore  throat  never  produce  this  sequela.  Gowers  (op.  cit.)  estimates 
that  on  an  average  one-fourth  of  those  who  do  not  die  from  the  primary 
disease  suffer  from  subsequent  paralysis.  Out  of  sixty-eight  cases  seen  by 
him,  fifteen  were  under  ten  years  of  age.  According  to  the  statistics  of 
Bailly,4  post-diphtheritic  paralysis  occurs  in  about  one  of  eleven  cases.  Of 
ninety  cases  of  paralysis  due  to  diphtheria  collected  by  Maingault,6  twenty- 
nine  occurred  in  children.  According  to  the  statistics  of  Landouzy,6  the 
tendency  to  it  increases  the  older  the  patient,  infents  being  comparatively 


1  Lancet,  July  28,  1883. 

2  Otis,  American  Journal  of  Obstetrics,  1874-75,  vol.  vii.  p.  478. 

"  Eggleston,  Journal  of  the  American  Medical  Association,  1886,  vol.  vi.  p.  511.    In 
this  case  the  strabismus  was  associated  with  paraplegia. 

4  Ulysse  Bailly,  Paris  Thesis,  1872,  No.  19,  Paralysies  consecutives  a  quelques  Mala- 
dies aigues. 

5  Paralysie  diphtheritique,  Paris,  1860. 

6  Des  Paralysies  dans  les  Maladies  aigues,  Paris,  1880,  quoted  by  Gowers,  op.  cit. 
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insusceptible  to  it.  It  may  follow  diphtheria  located  anywhere,1  and  is  as 
frequent  after  mild  as  after  severe  cases.2  It  sets  in  most  often  during  con- 
valescence from  the  throat  or  other  primary  affection,  but  sometimes  comes 
on  during  the  active  course  of  the  disease.  According  to  Squire,3  there  are 
two  kinds  of  paralysis,  one  coming  on  during,  or  directly  after,  the  attack, 
and  of  a  gravity  proportioned  to  the  general  disease,  the  other  coming  on 
later^  not  before  the  second  or  third  week,  and  not  corresponding  to  the 
severity  of  the  local  lesion  or  general  disease. 

Pathology.— The  principal  changes  are  found  in  the  nerves  going  to 
the  paralyzed  parts,  and  are  inflammatory  and  degenerative,  the  so-called 
"parenchymatous  neuritis,"  or  "multiple  degenerative  neuritis."4  They 
may  in  severe  cases  extend  back  along  the  anterior  roots  to  the  cord.  They 
consist  in  segmentation  and  breaking  up  of  the  white  substance  of  the 
nerve-fibres,  with  a  multiplication  of  the  nuclei  of  the  nerve-sheath,  an  ac- 
cumulation of  the  granulation-corpuscles  among  the  remains  of  the  fibres, 
and  sometimes  even  a  disappearance  of  the  axis-cylinders.5 

Oertel 6  found  hemorrhages  in  the  nerve-sheaths  of  the  peripheral  nerves. 
As  a  rale,  there  is  no  inflammation  in  the  interstitial  connective  tissue.  The 
palatine  nerves  offer  an  exception  to  this,,  which  is  probably  to  be  referred 
to  their  contiguity  to  the  inflammation  of  the  primary  disease  and  to  the 
direct  extension  of  this  process  to  their  sheaths.  There  are  often  evidences 
of  fatty  and  granular  degeneration  of  the  motor  nerve-cells  in  the  anterior 
horns  of  the  cord 7  and  in  the  muscles  of  the  heart,  palate,  and  extremities. 
In  consequence  of  these  changes,  there  is  loss  of  faradic  irritability.  Gowers 
(op.  cit.)  regards  the  degeneration  of  the  nerve-fibres  and  the  muscular 
changes  as  due  to  the  prior  alteration  in  the  nerve-cells. 

Symptomatology. — The  palate  scarcely  ever  escapes,  and  is  usually 
the  first  part  to  be  affected,  the  symptoms  setting  in,  as  a  rule,  shortly  after 
the  disappearance  of  the  membrane.  It  may  be  the  only  part  affected.  In 
consequence  of  its  involvement,  when  the  patient  attempts  to  swallow, 
fluids  regurgitate  through  the  nose,  and  the  voice  becomes  indistinct  and 
nasal,  owing  to  the  nasal  cavity  not  being  shut  off  from  the  pharynx  in 
phonation.  On  examination  of  the  pharynx,  the  palate  is  found  to  be 
stationary  on  inspiration  and  phonation.  Vision  for  near  objects — as  in 
reading  or  writing  (near-sightedness) — is  next  impaired,  in  consequence  of 
loss  of  power  of  accommodation  (paralysis  of  ciliary  muscle).     The  recti 

1  Yet  Henoch  (op.  cit.)  has  never  seen  it  after  any  form  except  laryngeal  diphtheria. 

2  According  to  Henoch  (op.  cit. ) ,  it  is  even  more  frequent  after  mild  than  after  severe  cases. 

3  Paralysis  after  Diphtheria,  Transactions  of  the  International  Medical  Congress, 
Seventh  Session,  1881,  London,  vol.  iv. 

*De]erine,  Lesions  du  Systeme  nerveux  dans  la  Paralysie  diphtheritique,  1878;  D'Es- 
pine  and  Gombault,  as  quoted  by  Sanne,  Diphtherie,  Paris,  1877. 

5  Gowers,  op.  cit.;  Dejerine,  Jahrh.  f.  Kinderheilkunde,  1878,  xiii.  ;  also  Ludwig 
Buhl,  Einiges  uber  Diphtherie,  Zeitschr.  f.  Biologie,  Munich,  1867. 

'Deutsches  Archiv  f.  Klin.  Med.,  viii.  1871. 

'  Oertel,  op.  cit. 
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muscles  may  also  be  involved,  producing  strabismus,  most  frequently  ex- 
ternal strabismus.  Later,  in  a  large  proportion  of  cases,  there  are  weakness 
and  ataxia  of  the  limbs,  sometimes  accompanied  by  slight  sensory  disturb- 
ances. In  some  cases  there  is  loss  of  power  of  the  respiratory  muscles,  the 
laryngeal  muscles,  the  muscles  of  the  neck,  the  bladder  or  rectum,  or  other 
parts.  Hemiplegia  and  general  paralysis  are  rarely-met  forms*  The  onset 
and  progress  of  the  affection  are  gradual,  never  sudden.  Owing  to  the  de- 
generative changes  in  severe  cases,  after  two  or  three  weeks  there  is  reaction 
of  degeneration,1  and  the  knee-jerk  is  invariably  lost.  A  remarkable  fact 
with  reference  to  the  latter,  discovered  by  Bernhardt,2  is  that  this  loss  occurs 
in  two-thirds  of  the  cases  in  which  there  has  been  no  paralysis  whatever. 
It  was  usually  noted  in  the  second  month.  Dysphagia  may  appear  if  the 
pharyngeal  muscles  be  involved.  If  the  larynx  be  affected,  the  voice  be- 
comes hoarse  or  disappears,  and  food  often  enters  the  glottis  in  consequence 
of  the  non-closure  of  the  epiglottis  (superior  laryngeal  nerve).  The  tongue 
and  face  in  rare  cases  are  involved.  A  tendency  to  heart-failure  is  indi- 
cated by  frequency,  feebleness,  or  irregularity  of  the  pulse,  and  fatal  syncope 
is  liable  then  to  occur.  There  is  sometimes  incontinence  of  urine  or  re- 
tention. Albuminuria  is  a  very- common  accompaniment  of  these  paraly- 
ses. As  the  extent  of  the  paralysis  varies,  so  do  its  severity  and  duration. 
Recovery  ensues  in  from  two  weeks  to  several  months. 

Diagnosis. — This  is  usually  simple,  in  view  of  the  previous  attack  of 
diphtheria  and  the  peculiarities  of  the  paralysis.  Difficulty  may  arise  from 
the  former  having  been  overlooked.  Usually  in  such  cases  a  history  of 
some  sore  throat,  or  of  an  offensive  discharge  from  the  nose,  can  be  elicited. 
When  the  throat-  and  eye-symptoms  have  been  slight,  the  paraplegia  may 
simulate  locomotor  ataxia,  which  it  resembles  in  certain  features,  as  ataxia 
and  absent  patellar  reflex ;  here  the  previous  history,  the  relative  rapidity 
of  onset,  the  absence  of  lightning  pains  and  gastric  crises,  and  the  spread 
of  the  paralysis  from  one  part  to  another,  are  to  be  relied  on  for  the  dis- 
crimination. Locomotor  ataxia  also  is  extremely  rare  under  twelve  years 
of  age.  The  same  features  are  to  be  depended  on  for  the  discrimination 
from  other  spinal  affections.  In  simple  paraplegia  the  knee-jerk  is  usually 
excessive.  Paralysis  of  the  palate  does  not  occur  in  hysteria,  but  the  latter 
may  be  associated  with  or  succeed  diphtheritic  paralysis. 

Prognosis. — This  is,  as  a  rule,  good.  Death  may  occur  from  paralysis 
of  the  heart  or  of  the  muscles  of  respiration,  or  from  exhaustion  due  to 
dysphagia  or  to  inability  to  get  the  little  patient  to  take  food.  In  view 
of  the  liability  to  the  first  of  these,  in  cases  even  otherwise  doing  well,  a 
cautious  prognosis  is  advisable.    Cardiac  paralysis  is  almost  inevitably  fatal. 

Treatment.— Every  effort  should  be  made  to  keep  up  the  child's 
strength  by  food  and  stimulants.     Solid  food  is  generally  better  swallowed 


Henoch  (op.  dt.)  did  not  observe  any  diminution  of  electrical  excitability  in  his  cases. 
*  Virchow's  Arehiv,  1885,  Bd.  xcix.  p.  293. 
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than  liquid,  on  account  of  the  involvement  of  the  palate.     "When  swallow- 
ing is  impossible  or  dangerous  from  paralysis  of  the  pharynx  or  superior 
larynx,  rectal  nourishment  must  be  resorted  to,  or  food  (as  milk,  yelk  of 
egg,  beef  tea)  introduced  by  means  of  an  oesophageal  tube.     According  to 
Gowers  (op.  dt.),  it  is  absolutely  essential  to  the  patient's  safety  that  he 
should  be  fed  under  these  circumstances  every  twelve  hours  at  least.     If 
heart-failure  be  threatened,  absolute  recumbency  must  be  insisted  on.     I 
have  found  good  results  from  the  stimulant  effect  of  carbonate  of  ammo- 
nium, in  a  mucilaginous  solution,  which  renders  the  dose  easier  to  swallow. 
Frictions  with  stimulating  lotions  or  with  oil  help  to  strengthen  the  patient. 
As  soon  as  possible  the  use  of  electricity  should  be  commenced ;  both  cur- 
rents may  be  used,  the  galvanic  being  applied  from  the  nape  of  the  neck 
to  the  group  of  muscles  involved,  and  the  faradic  used  only  to  the  local 
groups  of  paralyzed  muscles.     Vigorous  massage  and  shampooing  must  be 
resorted  to  frequently  during  the  day,  and  sponging  with  warm  whiskey 
at  night  will  be  found  of  service.     Under  this  treatment  I  have  had  very 
gratifying  success  in  two  cases  of  diphtheritic  paraplegia.     The  Germans 
recommend  strychnine  very  highly,  particularly  by  hypodermatic  adminis- 
tration.    Henoch  (op.  dt.)  gives  from  one-sixty-fifth  to  one-sixteenth  of  a 
grain  daily.    Iron  in  some  form  is  very  important,  and  general  tonics  should 
be  also  used,  to  build  up  the  system  as  rapidly  as  possible. 
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Synonymes. — Idiopathic  muscular  atrophies;  Myopathic  atrophies; 
Progressive  muscular  dystrophies. 

Under  the  head  of  primary  muscular  atrophies  are  included  certain 
different  clinical  types,  all  of  which  are,  however,  characterized  by  a 
primary  progressive  wasting  of  some  or  nearly  all  of  the  voluntary  muscles 
of  the  body. 

In  the  present  state  of  our  knowledge,  it  is  impossible  to  say  whether 
we  have  to  do  with  one  disease  presenting  in  different  cases  different  ana- 
tomical features,  or  with  a  distinct  series  of  primary  muscular  affections. 
It  is  contended  by  many  that  there  is  essentially  only  one  form  of  primary 
muscular  atrophy,  and  that  the  various  clinical  differences  are  simply  acci- 
dental ;  while,  on  the  other  hand,  it  is  maintained  by  some  that  there  is  a 
fundamental  pathological  difference  between  at  least  a  certain  number  of 
the  different  types  which  are  described.  At  the  present  time  the  weight  of 
opinion  is  with  the  former  hypothesis. 

The  classification  of  the  primary  muscular  atrophies  at  present  adopted, 
even  taking  the  view  that  we  have  several  distinct  pathological  forms  to 
deal  with,  is  far  from  satisfactory.  In  order  to  present  the  subject  in  its 
fullest  clinical  aspect,  it  is  necessary  to  follow  it.  The  dissimilarities  and 
likenesses  of  the  various  types  can  in  this  way  be  made  clearer.  It  is  to 
be  distinctly  understood  that  this  classification  is  purely  tentative. 

Tlie  Various  Types  of  Myopathic  Atrophies. — I.  Pseudo-hypertrophic 
muscular  paralysis.  II.  The  juvenile  form  of  muscular  atrophy  (Erb). 
III.  The  facio-scapulo-humeral  form  (Landouzy-Dejerine  type).  It  is 
universally  admitted  that  the  above  types  are  purely  primary  muscular 
affections. 

A  type  of  muscular  atrophy  now  commonly  described  as  the  "  peroneal 
type"  has  been  variously  described  by  different  authorities,  a  few  contend- 
ing that  it  is  myelopathic,  others  that  it  is  neuropathic,  while  still  others 
rank  it  among  the  myopathies. 

Leyden  and  Mobius  describe  what  is  called  the  "hereditary  type," 
—an  apparently  unnecessary  subdivision,  as   heredity  is  common  to  all 
myopathies. 
812 
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Transitional  forms  of  the  different  types  are  not  uncommon.  Cases  in 
different  members  of  the  same  family  have  been  described  where  two  and 
even  three  different  types  have  been  seen. 

PSEUDO-HYPERTROPHIC    MUSCULAR   PARALYSIS. 

Synonymes. — Muscular  pseudo-hypertrophy;  Lipomatous  muscular 
atrophy ;  Lipomatosis  luxurians  muscularis  progressiva  (Heller). 

Pseudo-hypertrophic  muscular  paralysis  is  a  disease  of  childhood. 
Cases  of  what  we  now  know  to  be  examples  of  this  disease  were  described 
as  early  as  1830,  and  a  marked  example,  as  it  affects  families,  was  described 
by  Meryon  in  1852.  The  first  true  clinical  description  was  given  by  Du- 
chenne.  So  complete  was  this  description  that  little  or  nothing  has  been 
added  to  the  symptomatology  since  that  period. 

Etiology. — We  have  no  precise  knowledge  as  to  what  are  the  essential 
causes  of  this  disease.  We  know  that  it  begins  usually  between  the  ages 
of  two  and  eight,  and  that  it  is  more  commonly  observed  in  males  than  in 
females. 

It  is  probable  that  in  exceptional  cases  signs  of  the  disease  may  be 
noticed  even  as  early  as  the  first  year,  if  looked  for.  Very  rarely  does  it 
appear  so  late  as  at  the  age  of  puberty.  It  is  asserted  that  the  disease 
runs  a  much  milder  course,  and  that  it  is  later  in  making  its  appearance, 
in  females  than  in  males. 

In  a  majority  of  the  cases  the  influence  of  heredity  is  apparent,  often 
to  a  very  remarkable  extent.  Meryon  relates  an  instance  where  eight 
brothers  died  of  the  disease.  In  this  family  all  the  daughters  escaped. 
In  some  families,  on  the  other  hand,  the  disease  appears  to  affect  only  the 
females.  Again,  numerous  family  cases  have  been  observed  where  both 
sexes  have  suffered.  The  morbid  inheritance  is  always  through  the  mother. 
The  disease  is  transmitted  by  her  without  her  being  affected.  The  malady 
may  be  congenital  and  not  hereditary. 

Symptoms. — Some  form  of  motor  weakness  is  generally  the  first 
symptom  which  attracts  the  parents'  attention.  In  numbers  of  cases  the 
first  difficulty  noticed  was  inability  of  the  child  to  climb  stairs  without 
pulling  himself  up  by  holding  on  to  the  balusters.  Simultaneously  with  the 
motor  weakness,  or  more  frequently  some  time  after  its  appearance,  there  is 
noticed  an  hypertrophy  of  certain  muscular  groups. 

The  calf-muscles  undergo  this  change  more  frequently  and  to  a  greater 
extent  than  any  other  set  of  muscles.  The  measurement  of  the  calves  of 
children  under  ten  years  often  exceeds  that  of  the  calves  of  well-developed 
adults. 

The  spinati  are  probably  next  to  the  calf-muscles  those  which  are  most 
frequently  found  hypertrophied. 

The  deltoids  are  often  found  in  an  hypertrophied  condition.  A  few 
cases  have  been  recorded  where  all  the  muscles  of  the  shoulder-joint  were 
hypertrophied. 
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The  biceps,  triceps,  latissimus  dorsi,  and  sterno-mastoids  have  been 
found  hypertrophied  in  different  cases.  The  temporals,  the  masseters,  and 
the  muscles  of  the  tongue  have  been  found  to  have  undergone  the  same 

change. 

With  the  exception  of  the  pectorals,  all  the  voluntary  muscles  of  the 
body  were  found  by  Duchenne  in  one  case  to  be  hypertrophied. 

The  muscular  hypertrophy  eventually  disappears,  and  is  succeeded  by  an 
atrophic  condition  of  the  muscles.  This  change  occurs  earlier  in  the  hyper- 
trophied muscles  of  the  upper  extremities  than  in  those  of  the  lower.  The 
muscles  of  the  calves  are  usually  the  last  to  undergo  atrophy. 

The  atrophy,  however,  is  frequently  the  primary  pathological  change. 
This  is  especially  noticeable  in  the  muscles  of  the  trunk  and  upper  extremi- 
ties. The  pectorals  are  generally  the  first  to  show  signs  of  wasting,  and,  as 
a  rule,  it  attains  a  greater  degree  in  this  group  than  in  any  other. 

Next  in  order  in  degree  of  wasting  are  the  latissimus  dorsi,  the 
trapezii,  the  serratus  magnus,  the  extensors  of  the  back,  and  the  muscles 
of  the  thigh.  All  the  voluntary  muscles  may  become  atrophied.  As  a 
rule,  however,  the  small  muscles  of  the  hand  escape. 

The  contrast  between  pseudo-hypertrophic  paralysis  and  progressive 
muscular  atrophy  (myelopathic)  is  usually  very  marked.  In  the  former 
the  small  muscles  of  the  hand  escape,  while  in  the  latter  the  disease  usually 
begins  in  these  muscles. 

The  posture  and  gait  of  patients  with  pronounced  pseudo-hypertrophic 
paralysis  are  very  characteristic.  When  standing,  the  abdomen  projects 
forward,  and  the  hollow  of  the  lumbar  vertebrse  is  greatly  exaggerated. 
The  buttocks  are  slightly  thrown  back,  while  the  shoulders  greatly  project 
backward,  forming  the  secondary  compensatory  curve  for  the  lordosis.  A 
plummet  let  fall  from  the  spines  of  the  upper  dorsal  vertebrse  will  fall 
considerably  behind  the  sacrum.  The  patient  stands  with  the  feet  planted 
widely  apart.  If  an  attempt  is  made  to  bring  the  feet  together  or  to 
straighten  the  trunk,  the  child  at  once  falls  forward. 

The  cause  of  the  lordosis  is  the  weakness  of  the  extensors  of  the  hip. 
When  the  patient  sits,  his  lordosis  disappears,  and  in  those  cases  where  he  is 
no  longer  able  even  to  walk  or  stand,  the  spine  becomes  convex,  from  weak- 
ness of  the  extensors  of  the  back. 

The  gait  in  pseudo-hypertrophic  paralysis  is  of  a  peculiar  swaying 
character.  The  body  is  thrown  to  the  side  of  the  active  limb,  so  as  to 
bring  the  centre  of  gravity  over  each  foot.  The  passive  leg  is  thus  en- 
abled more  easily  to  be  swung  around.  The  cause  of  this  waddling  gait  is 
the  weakness  of  the  extensors  of  the  hip. 

A  very  characteristic  symptom  of  this  disease,  first  pointed  out  by 
Gowers,  is  the  way  in  which  the  patient  raises  himself  from  the  horizontal 
to  the  vertical  position.  Owing  to  the  weakness  of  the  extensors  of  the 
knee,  the  patient  has  to  place  his  hands  on  the  lower  part  of  the  thighs  and 
gradually  raise  himself  upward  by  this  assistance.     If  the  degree  of  weak- 
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ness  is  only  slight,  he  may  be  able  by  a  single  effort  to  straighten  his  trunk 
If  the  weakness  is  considerable,  he  has  gradually  to  raise  his  hands  placed 
on  the  thighs  one  above  the  other  uutil  they  reach  the  upper  part  of  the 
thigh,  and  then  by  a  final  effort  he  assumes  the  erect  position.  Where  there 
is  advanced  weakness  of  the  extensors  of  the  knee,  even  with  this  manoeu- 
vre he  cannot  raise  himself  from  the  floor.  The  writer  has  had  a  case  under 
observation  where  the  patient  was  unable  to  raise  himself  with  his  hands 
but  by  placing  his  chin  on  the  edge  of  the  chair  he  effected  his  purpose 
through  the  action  of  the  muscles  of  the  neck.  Cases  of  this  disease  are 
met  with  where  this  characteristic  way  of  rising  from  the  floor  is  not  seen 
The  extensors  of  the  thigh  not  having  suffered,  the  patient  is  able  to  rise 
from  the  recumbent  position  in  the  usual  way. 

When  the  disease  is  advanced,  certain  deformities  set  in,  as  the  result 
of  muscular  contraction.  In  the  upper  extremities  it  is  common  to  see  the 
biceps  so  contracted  as  to  prevent  the  extension  of  the  arm.  The  knee- 
joints  become  stiff  also  from  contraction  of  the  flexors. 

Contraction  of  the  muscles  of  the  calf  is  frequent.  This  contraction  is 
so  marked  in  certain  cases  that  the  patient  is  unable  to  put  his  heels  to  the 
ground. 

Electrical  Reactions,  etc. — Even  in  the  early  stages  of  the  disease 
there  is  usually  a  distinct  lowering  of  the  muscular  irritability  to  both 
faradism  and  galvanism.  In  the  advanced  stages  this  is  still  more  marked. 
Greatly  hypertrophied  muscles  respond  but  feebly  to  both  currents. 

Cases  have  been  reported  where  little  change  has  been  noticed  in  the 
electrical  reactions  through  the  whole  course  of  the  disease.  The  reaction 
of  degeneration  is  never  present. 

The  mechanical  irritability  is  usually  much  decreased.  Fibrillary  con- 
tractions do  not  occur. 

Gerhardt1  describes  a  case  where  there  was  constant  tremor  in  the 
extremities. 

The  knee-jerk  usually  disappears  entirely  as  the  disease  advances.  It 
is  common  for  patients  to  complain  of  coldness,  especially  in  the  lower  ex- 
tremities, but  usually  measurements  of  temperature  are  negative.  Sensation 
is  always  normal.     There  is  seldom  any  vesical  or  rectal  failure. 

Complications. — Exceptionally  symptoms  of  mental  weakness  are  seen. 
Westphal  reports  a  case  complicated  with  paranoia.  In  many  cases  it  has 
been  noticed  that  the  patients  have  been  late  in  learning  to  speak.  Diffi- 
culty of  speech  (pseudo-aphasia)  is  also  an  occasional  defect. 

Epilepsy  and  irregularities  in  the  size  and  shape  of  the  skull  have  been 
described.  Vigouroux  and  Buss  have  described  a  case  where  there  were 
also  present  symptoms  of  Thomsen's  disease. 

Cases  of  pseudo-hypertrophy  of  muscles  with  optic  neuritis  and  atrophy 
of  the  disk  have  been  noticed. 

1  Quoted  by  A.  Pick  in  Eulenburg's  Keal-Encyklopadie,  Band  xvi.  p.  99. 
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Cardiac  hypertrophy  without  valvular  lesion  has  been  said  to  occur. 
Diabetes  insipidus  has  been  observed  in  a  number  of  cases. 

Pathological  Anatomy. — The  pathological  changes  in  the  muscles  in 
pseudo-hypertrophic  paralysis  are  very  marked.  We  find  (1)  changes  in 
the  muscular  fibres,  (2)  changes  in  the  muscular  connective  tissue,  and  (3) 
changes  in  the  amount  of  fat-deposition  in  the  muscles. 

Before  death  the  pseudo-hypertrophic  condition  has  generally  almost 
entirely  disappeared,  so  that  it  is  rare  to  find  any  muscle  actually  increased 
in  volume.  The  muscles  present  a  pale  yellowish  color,  and  are  with 
difficulty  distinguishable  from  masses  of  fat.  It  is  only  on  careful  micro- 
scopic examination  that  we  can  be  absolutely  certain  of  the  presence  of 
muscular  fibres.  The  muscular  fibres  present  great  diversity  in  their 
breadth,  some  fibres  being  found  which  are  extremely  narrow,  while  others 
are  seen  to  have  about  the  normal  diameter.  All  degrees  of  variation  be- 
tween these  two  extremes  are  to  be  made  out,  even  in  one  muscle.  Hyper- 
trophied  fibres  are  never  seen  post  mortem.  The  smallest  fibres  are  found 
in  those  mostly  replaced  by  fat.  Single  muscular  fibres  vary  frequently  in 
their  breadth.  The  transverse  striation  may  be  apparent,  but  it  is  frequently 
lost  through  granular  and  hyaline  changes. 

Increase  in  the  nuclei  of  the  affected  muscles  has  been  noticed  in  some 
cases.  Increase  in  the  connective  tissue  is  invariably  found.  The  amount 
of  fat  between  the  muscular  bundles  and  connective-tissue  fibres  varies  con- 
siderably. Usually  it  is  very  great,  but  occasionally  it  is  only  slight.  In 
the  former  case,  if  we  examine  a  muscle  which  is  in  an  advanced  stage  of 
the  disease,  we  shall  find  numerous  large  fat-cells,  while  in  other  muscles, 
only  beginning  to  suffer,  the  fat-cells  will  be  few  in  number. 

Nervous  System. — In  all  the  trustworthy  recent  examinations  of  the 
spinal  cord  no  changes  of  any  significance  have  been  found.  The  remaining 
portions  of  the  central  and  peripheral  nervous  system  have  been  likewise 
found  normal. 

The  pathological  changes  in  pseudo-hypertrophic  muscular  paralysis 
may,  then,  be  summarized  as  follows  :  1.  Changes  in  the  breadth  and  con- 
tour of  the  muscular  fibres.  2.  Increase  in  the  intermuscular  connective 
tissue.     3.  Fatty  infiltration  of  the  muscles. 

Pathology. — It  follows  from  the  post-mortem  changes  that  pseudo- 
hypertrophic paralysis  is  essentially  a  muscular  disease, — a  true  myopathic 
atrophy.  There  are  differences  in  opinion  as  to  how  this  atrophy  of  the 
muscular  fibres  is  brought  about.  Some  contend  that  the  first  change  is  a 
primary  myositis,  and  that  the  increased  connective-tissue  formation  and 
consequent  atrophy  of  fibres  constitute  a  later  manifestation. 

The  well-known  congenital  nature  of  the  disease  points,  however,  very 
strongly  to  its  being  primarily  due  to  the  connective-tissue  changes.  The 
atrophy  of  the  muscular  fibres  is,  according  to  this  view,  the  direct  result 
of  the  increase  of  interstitial  tissue.  The  formation  of  fat,  to  which  the 
present  name  of  the  disease  (pseudo-hypertrophy)  really  owes  its  origin,  is 
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merely  an  evidence  of  the  lowered  state  of  vitality  of  the  tissues  concerned 
and  forms  no  essential  part  of  the  disease.  ' 

There  is  an  error  in  development,  and  that  error  consists  in  a  tendency 
to  excessive  growth  of  the  muscular  connective  tissue. 

Why  the  disease  should  affect  mainly  the  male  members  of  a  family 
remains  unexplained,  as  do  many  other  phenomena  in  connection  with 
inheritance. 

THE  JUVENILE   TYPE   OE   PRIMARY   MUSCULAR   ATROPHY. 

This  type  of  myopathic  atrophy  is  now  commonly  known  as  "  Erb's 
juvenile  form."  There  is  some  difference  of  opinion  as  to  whether  it 
should  be  described  as  a  distinct  form  or  not.  Gowers1  considers  that  this 
is  not  necessary.  Hitzig2  and  Sachs3  in  two  excellent  papers  advance 
strong  reasons  for  its  separate  consideration.  Hitzig's  reasons  are  based  on 
pathological  grounds,  while  those  of  Sachs  are  from  the  clinical  side. 

As  this  form  has  not  as  yet  been  described  in  this  country,  except  by 
the  writer,  I  will  here  give  a  brief  account  of  a  case  which"  formed  the 
subject  of  a  clinical  lecture  delivered  by  me  in  June,  1884 :4 

The  patient  at  the  time  the  following  history  was  obtained  was  twenty- 
one  years  of  age.  His  occupation  was  that  of  a  farm-laborer,  and  his 
complaints  were  of  weakness  in  the  back  and  legs  of  three  years'  standing. 
He  had  never  suffered  from  any  serious  illness  previous  to  the  onset 
of  this  weakness.  He  attributed  his  trouble  to  a  fall  which  he  received 
six  months  anterior  to  the  above  complaints.  It  was,  however,  afterwards 
ascertained  that  for  some  time  previous  to  this  he  disliked  going  up-stairs, 
because  he  found  it  both  difficult  and  tiresome.  No  history  of  hereditary 
atrophy. 

In  the  upper  extremities  there  was  a  marked  contrast  between  the  well- 
developed  muscles  of  the  forearms  and  the  atrophied  ones  of  the  upper 
arms,  the  circumference  of.  the  thickest  part  of  the  upper  arms  being  an 
inch  less  than  that  of  the  corresponding  part  of  the  forearms.  At  the 
thickest  part  of  the  thighs  the  circumference  was  an  inch  less  than  at  the 
thickest  part  of  the  legs.  In  the  upper  part  of  the  body  the  following  mus- 
cles were  greatly  atrophied :  the  pectorals,  especially  in  their  costo-sternal 
parts,  the  lower  half  of  each  trapezius,  the  rhomboids,  the  latissimi  and 
the  whole  group  of  spinal  extensors,  and  the  triceps  and  the  brachialis 
anticus  of  each  side.     The  biceps  of  each  arm  was  atrophied  and  contracted. 

The  coraco-brachialis,  the  supra-  and  infra-spinati,  the  deltoids,  as  well 
as  all  the  forearm  and  hand  muscles,  were  found  well  developed.  In  the 
lower  limbs  the  glutsei  and  ilio-psoas  were  in  a  state  of  more  or  less  marked 

1  Diseases  of  the  Nervous  System,  Amer.  ed.,  p.  395. 

2  Berlin.  Klin.  "Wochenschr.,  1888,  Nos.  25,  34,  35. 

3  New  York  Medical  Journal,  December  8  and  15,  1888. 

4  A  full  description  of  this  case  will  be  found  in  the  Canada  Lancet  for  September, 
1884. 

Vol.  IV.— 52 
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atrophy.  The  quadriceps  of  each  thigh  was  found  more  extensively  atro- 
phied than  any  other  muscular  group  in  the  lower  extremities.  The  right 
peroneals  were  slightly  affected,  while  the  left  were  normal.  There  was 
slight  hypertrophy  of  the  calf  muscles. 

All  the  atrophied  muscles  were  firm.  No  fibrillary  twitchings.  Knee- 
jerks  absent.  Response  to  induced  current  hardly  perceptible  in  the 
markedly  wasted  muscles.     No  reaction  of  degeneration. 

Unfortunately,  the  subsequent  history  of  this  important  case  is  un- 
known. 

The  prominent  clinical  features  of  this  form  of  atrophy,  which  are  well 
illustrated  in  the  above  case,  are :  (1)  The  time  of  life  at  which  it  begins, 
which  is  usually  before  the  fifteenth  or  twentieth  year.  In  this  particular  it 
differs  from  pseudo-hypertrophy,  which  is  practically  a  congenital  affection. 
(2)  The  atrophy  is  limited  to  a  particular  group  of  muscles, — in  the  upper 
extremities,  to  the  shoulder  and  upper-arm  muscles  principally ;  in  the 
lower  extremities,  to  the  gluteal  and  thigh  muscles.  The  muscles  of  the 
forearm,  of  the  hand,  and  of  the  legs  remain  normal,  or  may  even  be 
slightly  hypertrophied.  Hypertrophy  is,  however,  not  the  rule.  Lipoma- 
tosis may  occur.  There  is  an  absence  or  a  diminution  of  the  knee-jerks. 
This  loss  is  more  marked  when  the  quadriceps  is  the  seat  of  wasting. 
There  are  no  fibrillary  twitchings.  There  are  only  quantitative  changes  in 
the  electrical  reactions.     The  disease  may  be  hereditary. 

Clinically,  the  difference  between  pseudo-hypertrophy  and  Erb's  juve- 
nile form  may  be  said  to  be  as  follows :  (1 )  Pseudo-hypertrophy  occurs 
earlier.  (2)  The  localization  of  the  atrophy  is  different.  Such  differences 
are  surely  not  sufficient  grounds  for  making  two  distinct  clinical  entities. 
If  the  results  obtained  by  Hitzig  {op.  cit.)  prove  to  be  true  of  all  cases, 
we  shall,  however,  have  sufficient  reason  to  consider  these  forms  as  dis- 
tinct muscular  atrophies.  Hitzig,  from  examination  of  the  muscles  in  three 
undoubted  cases  of  juvenile  atrophy,  comes  to  the  conclusion  that  the 
primary  change  is  an  increase  in  the  muscular  fibres  from  parenchymatous 
inflammation.  He  further  maintains  that  there  is  no  hyperplasia  whatever 
of  the  interstitial  tissue. 

Lipomatosis  occurs,  he  says,  after  the  disappearance  of  fibres,  through 
their  mutual  compression,  and  is  never  primary. 

THE  EACIO-SCAPULO-HUMERAL  TYPE   OP   PRIMARY   MUSCULAR 
ATROPHY:    LANDOUZY-DEJERINE   TYPE. 

Clinically,  this  form  may  be  said  to  be  similar  to  Erb's  juvenile  variety, 
with  the  addition  of  atrophy  of  the  muscles  of  the  face. 

In  the  cases  of  this  type  the  atrophy  usually  begins  in  the  muscles 
of  the  face  and  at  a  very  early  age.  Commonly  both  sides  of  the  face  are 
affected,  it  being  exceptional  to  find  unilateral  atrophy.  One  side  may 
suffer  a  considerable  time  before  the  other.    The  wasting  of  the  muscles  of 
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the  face  gives  rise  to  a  peculiar,  and,  it  is  said  by  Landouzy  and  Dejerine,  a 
characteristic,  expression.     To  it  they  apply  the  term  "  myopathic  face." 

The  orbicularis  oris  is  constantly  affected,  and  in  consequence  the  lips 
are  separated,  and  when  thickened,  as  they  often  are,  we  see  the  "tapir 
mouth"  of  the  authors  just  quoted. 

There  is  obliteration  of  the  naso-labial  furrow,  from  atrophy  of  the 
zygomatici.  The  orbicularis  palpebrarum  of  both  sides,  the  frontalis,  and 
the  buccinators  suffer  also.  The  levators  of  the  angles  of  the  mouth  usually 
escape. 

The  atrophy  of  the  shoulder  and  upper-arm  muscles  corresponds  in 
every  particular  with  that  found  in  Erb's  juvenile  form,  and  hence  does 
not  require  any  special  description.  Atrophy  of  the  muscles  of  the  lower 
extremities  is  also  frequently  present.  In  both  the  upper  and  the  lower 
extremities  contractures  are  frequent,  occasionally  to  an  extreme  degree. 

Landouzy  and  Dejerine1  describe  ac  ase  of  myopathic  atrophy  of  this 
type  where  the  tongue  also  was  affected.  The  atrophy  appeared  first  in  the 
arms  and  shoulders,  later  in  the  tongue,  and  still  later  in  the  face. 

Fibrillary  twitchings  are  absent.  The  muscles  react  to  both  the  faradie 
and  the  galvanic  current  in  proportion  usually  to  the  amount  of  atrophy. 
There  is  no  reaction  of  degeneration.  Landouzy  and  Dejerine  report  an 
autopsy  on  a  case  of  this  variety.  The  appearances  were  those  of  a 
primary  degeneration  of  the  muscles.  There  was  very  slight  increase  in 
the  amount  of  connective  tissue  and  fat. 

This  type  of  atrophy  is  very  rare.  The  only  case  up  to  the  present 
time  reported  in  America  is  by  Osier.2 

THE  PERONEAL  TYPE. 
The  disease  generally  shows  itself  at  an  early  age.  Charcot,  however, 
describes  two  cases  in  females  where  the  first  symptoms  were  noticed  at  the 
ages  of  fourteen  and  fifteen.  A  very  exceptional  case  is  reported  by  Osier,3 
where  the  disease  made  its  appearance  at  the  age  of  forty-seven.  Accord- 
ing to  Charcot,  the  following  is  the  course  of  the  atrophy.  It  shows  itself 
first  in  the  peripheral  muscles  of  the  lower  extremities,  usually  in  the  ex- 
tensors of  the  great  toe,  and  afterwards  in  the  common  extensor  of  the  toe 
and  peroneal  group.  The  above  is  the  order  usually  noticed  by  the  parents 
of  the  child,  but  it  is  not  unlikely  that  the  small  muscles  of  the  foot  are  the 
first  to  undergo  degeneration.  The  calf  muscles  are  later  in  being  involved. 
The  muscles  of  the  thigh  suffer  still  later,  and  the  first  of  these  to  exhibit 
signs  of  atrophy  is  usually  the  vastus  internus.  The  adductors  generally 
escape.     From  two  to  five  years  after  the  beginning  of  the  atrophy  in  the 

1  Revue  de  Medecine,  1886,  p.  1004. 

2  American  Journal  of  the  Medical  Sciences,  September,  1889. 

»  On  Heredity  in  Progressive  Muscular  Atrophy,  as  illustrated  in  the  Parr  Family 
of  Vermont.  Archives  of  Medicine,  1880. 
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feet  and  legs,  the  hands  show  signs  of  a  similar  degeneration.  The  first 
muscles  to  be  aifected  are  those  of  the  thenar  and  hypothenar  eminences  and 
the  interossei.  After  the  intrinsic  muscles  of  the  hand,  the  extensors  of 
the  forearm  suffer.  The  pronators  and  supinators  are  affected  later.  In 
Charcot  and  Marie's1  cases,  five  in  number,  the  supinator  longus  escaped, 
and  also  the  muscles  of  the  upper  arm,  shoulders,  neck,  body,  and  face. 

J.  Hoffman2  reports  a  case  where  the  extension  upward  of  the  atrophy 
was  much  greater  than  in  any  cases  heretofore  reported.  The  pronators 
and  supinators  were  atrophic,  as  well  as  the  muscles  of  the  shoulder.  A 
second  case  by  the  same  author  showed  traces  of  atrophy  in  the  muscles  of 
the  shoulder  and  the  face.  It  follows  from  these  observations  that,  as  in 
ordinary  myopathies,  the  entire  voluntary  muscular  system  may  become  in 
some  cases  eventually  involved. 

Hypertrophy  has  never  been  observed. 

The  atrophy  and  consequent  muscular  weakness  progress  together. 

Fibrillary  contractions  are  common,  especially  in  the  muscles  of  the 
hand,  but  are  never  so  marked  as  in  the  ordinary  form  of  muscular  atrophy 
of  spinal  origin. 

The  idio-muscular  contraction  to  percussion  is  diminished  even  in  muscles 
which  do  not  present  any  atrophy  or  weakness. 

A  very  noticeable  feature  in  nearly  all  the  cases  of  this  type  hitherto 
described  is  the  presence  of  the  reaction  of  degeneration.  Charcot  and 
Marie,  Ormerod,3  Schultze,4  Muller,5  Tooth,6  and  Sachs,7  all  report  cases 
where  there  was  the  reaction  of  degeneration.  Shooting  pains  in  the  region 
of  the  affected  muscles  have  been  observed  in  a  few  cases.  Cramps  of  the 
muscles  of  the  thighs  are  described  by  Charcot  and  Marie.  Anaesthesia 
and  hyperesthesia  are  also  exceptional  symptoms. 

A  remarkable  series  of  cases  affecting  many  members  of  a  family  is 
described  by  Herringham.8  In  all  these  cases  the  affection  was  in  the 
daughter's  sons.  In  the  first  case  of  this  series,  which  is  the  only  one  fully 
described,  the  atrophy  first  showed  itself  in  the  peroneals,  and  later  affected 
the  thenar  and  hypothenar  eminences  and  the  interossei.  The  reaction  of 
degeneration,  which  was  absent  at  first,  made  its  appearance  later,  both  in 
the  muscles  of  the  arms  and  in  those  of  the  legs.  Fibrillary  tremors  were 
present  in  the  affected  muscles  and  in  a  number  of  those  apparently  healthy. 

As  already  mentioned,  there  is  a  difference  of  opinion  as  to  the  nature 
of  this  form  of  muscular  atrophy.  Sachs  and  Hoffman  look  upon  it  as  due 
to  spinal  changes.     The  former  considers  it  due  to  degenerative  changes  in 

1  Revue  de  Medecine,  sixieme  annee,  p.  97. 

2  Archiv  fiir  Psychiatrie  und  Nervenkrankheiten,  Band  xx.  S.  685. 
8  Brain,  vol.  vii.  p.  334. 

4  Ueber  den  mit  Hypertrophic  verbundenen  progressiven  Muskelschwund,  etc.,  1886. 

5  Zur  Einleitung  in  die  Elektrotherapie,  Wiesbaden,  1885. 

6  Brain,  July,  1887. 

7  New  York  Medical  Journal,  December  15,  1888. 

8  Brain,  vol.  xi.  p.  230. 
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the  ganglion-cells  of  the  lumbar  cord.  Hoffman,  of  embryological  grounds, 
is  inclined  to  think  that  these  changes  are  of  a  molecular  character,  and 
that  they  lead  to  secondary  changes  in  the  nerves,  beginning  first  in  the 
peripheral  parts.  For  it  he  proposes  the  name  progressive  neurotic  mus- 
cular atrophy.  Tooth  and  Schultze  are  of  the  opinion  that  the  disease  is 
one  of  nerve-degeneration.  The  only  autopsies  published — three  in  num- 
ber— showed  extensive  nerve-degeneration,  especially  in  the  most  peripheral 
parts,  together  with  an  ascending  degeneration  which  involved  the  columns 
of  Goll. 

Those  who  consider  it  to  be  of  primary  myopathic  origin  are  in  the 
minority. 

It  is  highly  probable  that  we  may  have  a  peroneal  type  of  muscular 
atrophy  due  to  spinal,  neural,  or  muscular  changes. 

THE   HEREDITARY   FORM   OE  PROGRESSIVE   MUSCULAR  ATROPHY 
(LEYDEN-MOBIUS  TYPE). 

Leydeu  and  Mobius  describe,  under  the  head  of  hereditary  progressive 
muscular  atrophy,  what  they  consider  a  distinct  clinical  variety.  It  is 
characterized,  they  say,  besides  being  always  hereditary,  by  beginning 
usually  in  the  muscles  of  the  lower  extremities  and  the  back  and  eventually 
invading  the  muscles  of  the  upper  extremities.  The  atrophy  is  associated 
with  hypertrophy  of  the  calf,  and,  it  may  be,  other  muscular  groups. 

Harrington1  describes  fifteen  cases  occurring  throughout  a  period  of 
one  hundred  and  fifty  years  in  one  family.  In  all  the  atrophy  was  confined 
to  the  muscles  below  the  knees  and  elbows,  and  made  its  appearance  before 
the  twentieth  year. 

Sachs  and  others  consider  that  there  is  no  sufficient  reason  for  the  crea- 
tion of  a  distinct  type  on  the  points  laid  down  by  Leyden  and  Mobius. 

As  heredity  plays  an  important  role  in  pseudo-muscular  hypertrophy 
and  also  in  Erb's  juvenile  form  and  the  peroneal  type,  it  follows  that  no 
type  can  be  built  on  this  mere  fact ;  and  as  to  the  parts  affected,  we  find 
undoubted  examples  of  the  other  varieties  commencing  in  the  muscles  of 
the  back  and  legs.  Harrington's  cases  are,  no  doubt,  examples  of  the  pero- 
neal type. 

DIAGNOSIS   OP   MYOPATHIC   ATROPHY. 

As  muscular  atrophy  occurs  from  cerebral,  spinal,  and  neural  changes, 
as  well  as  from  primary  disease  of  the  muscles,  it  is  important  to  examine 
into  the  question  whether  it  is  posssible  to  say  in  any  given  case  what  form 
.of  atrophy  we  have  to  deal  with. 

1.  The  Distinction  between  Primary  Myopathy  and  Atrophy  from  Dis- 
ease of  the  Brain.— -It  is  alleged  by  some  physicians  that  no  pronounced 
muscular  atrophy  ever  results  from  purely  cerebral  lesions.     It  is  certainly 

»  American  Journal  of  Insanity,  quoted  in  Jahresber.  f.  ges.  Med.,  XXII.  Jahrgang, 
p.  161. 
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a  very  rare  condition,  if  we  exclude  the  slight  degrees  of  wasting  that 
naturally  result  from  the  disuse  of  paralyzed  parts.  The  very  existence 
even  of  a  trophic  influence  exerted  by  the  brain  is  denied  by  some. 

Quincke1  reports  the  case  of  a  boy,  aged  fourteen,  who  was  suddenly 
taken  ill  with  repeated  tremors  in  the  left  arm  and  hand.  After  some  time 
cramps  of  the  left  leg  were  noticed,  and  after  a  particularly  violent  convul- 
sion of  the  left  extremities  paralysis  followed. 

Recovery  of  the  leg  was  rapid,  while  the  arm  recovered  slowly  and 
incompletely  and  presented  considerable  traces  of  atrophy.  Repeated  con- 
vulsive attacks  followed,  and  about  two  months  after  the  onset  the  child 
died.  The  atrophy  had  in  the  mean  time  increased  in  the  left  arm  and 
hand,  and  there  were  distinct  traces  in  the  left  lower  extremity.  Before 
death  the  paralyzed  parts  had  almost  completely  regained  their  power.  At 
no  time  was  there  a  trace  of  contracture. 

On  section,  a  glioma  was  found  in  the  right  motor  area.  There  was  no 
pressure  exerted  by  it  on  the  internal  capsule  or  the  large  ganglia.  The 
spinal  cord  was  carefully  examined  from  the  level  of  the  exit  of  the  seventh 
cervical  nerves  upward,  but  no  change  whatever  could  be  detected  in  the 
ganglion-cells  of  the  anterior  horns.  The  anterior  and  lateral  pyramidal 
columns  presented  no  traces  of  degeneration. 

Two  other  cases  of  a  similar  nature  are  reported  by  Quincke,  where 
paralysis  of  the  extremities  was  attended  by  marked  atrophy,  coming  on 
about  four  weeks  after  the  loss  of  power.  He  refers  to  two  additional 
cases,  one  reported  by  Burresi2  and  the  other  by  Gliky,3  where  marked 
atrophy  was  found  in  cerebral  tumors. 

A  careful  examination  of  the  cases  referred  to  leaves,  I  think,  little 
room  to  doubt  that  we  may  have  a  muscular  atrophy  due  to  cerebral  causes 
solely.  In  all  the  cases  reported  a  tumor  was  found  implicating  the  motor 
area  or  its  immediate  neighborhood  posteriorly. 

The  diagnosis  between  such  a  condition  and  primary  muscular  atrophy 
cannot  present  any  difficulty. 

2.  "We  now  come  to  a  more  important  point, — that  is,  the  diagnosis 
between  a  muscular  atrophy  due  to  primary  disease  of  the  muscles  and  one 
due  to  degeneration  of  the  gauglion-cells  of  the  anterior  horns,  or  the 
Diagnosis  between  Myopathic  and  Myelopathic  Muscular  Atrophy. 

The  typical  form  of  myelopathic  atrophy  is  the  disease  commonly 
known  as  progressive  muscular  atrophy  (the  Aran-Duchenne  or  thenar 
type).  This  disease  nearly  always  begins  in  the  small  muscles  of  the 
hand ;  it  is  for  this  reason  called  the  thenar  type.  The  cases  of  myelo- 
pathic atrophy  which  begin  elsewhere  than  in  the  muscles  of  the  hand  are 
very  few  in  number.  Myopathies  usually  begin  in  the  muscles  of  the 
shoulder,  face,  or  back. 

1  Deutsches  Arehiv  f.  Klin.  Med.,  vol.  xlii.  p.  492. 

2  Virchow-Hirsch,  Jahresbevieht,  1877,  Band  ii.  S.  124. 
8  Deutsches  Arehiv  f.  Klin.  Med.,  Band  xvi.  S.  463. 
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In  the  vast  majority  of  myelopathies  the  degeneration  involves  the 
white  matter  of  the  cord  as  well  as  the  anterior  horns.  As  a  result  of 
this  extension,  we  have  paresis  out  of  proportion  to  the  muscular  wasting 
and  hypertonia  added  to  the  symptoms  of  the  atrophy.  These  symptoms 
are  never  observed  in  true  myopathies.  Frequently  also  in  myelopathies 
bulbar  symptoms  make  their  appearance,  from  the  extension  of  the  degen- 
erative process  to  the  medulla. 

True  myelopathic  atrophy  is  attended  by  the  reaction  of  degeneration 
In  myopathic  atrophy  it  is  exceptional  to  find  any  electrical  change  other 
than  a  diminished  response  to  both  forms  of  current.  Further,  in  myelo- 
pathic atrophy  fibrillary  twitchings  are  invariably  present,  not 'only  in  the 
atrophied  muscles,  but  also  in  many  that  do  not  as  yet  show  any  wasting 
whatever. 

Pain  in  the  neighborhood  of  the  joints  in  the  affected  limbs  is  fre- 
quently complained  of  in  spinal  atrophy.  In  my  experience  it  is  excep- 
tional to  hear  of  any  such  complaint  in  primary  muscular  atrophy. 

Trophic  changes  are  frequent  in  myelopathies.  They  do  not  occur  in 
myopathies. 

In  both  forms  the  degeneration  is  essentially  progressive,  but  the 
downward  progress  is  much  slower  in  the  myopathic  than  in  the  myelo- 
pathic variety. 

Hypertrophy  of  certain  muscles  is  the  rule  in  myopathies.  It  has 
never  been  described  in  myelopathies. 

Myopathic  atrophies  begin  early  in  life,  in  the  vast  majority  of  cases 
before  the  tenth  year,  while  myelopathies  nearly  always  begin  after  the 
twentieth  year. 

Heredity  is  a  marked  feature  in  myopathies,  but  not  in  myelopathies. 

3.  The  Diagnosis  between  Myopathic  and  Neuropathic  Atrophies. — The 
only  form  of  muscular  atrophy  (the  peroneal  type  excluded)  due  to  changes 
in  the  nerves  that  may  be  mistaken  for  myopathic  atrophy  is  that  which 
results  from  certain  cases  of  chronic  multiple  neuritis.  The  mode  of  onset 
and  course  of  an  acute  or  subacute  multiple  neuritis  is  so  characteristic  that 
there  is  no  danger  of  its  beihg  confounded  with  the  disease  under  con- 
sideration. In  chronic  multiple  neuritis,  however,  there  may  be  a  time 
when  the  resemblance  is  marked ;  but  this  resemblance  cannot  be  for  any 
length  of  time  so  close  as  to  make  the  diagnosis  really  difficult.  An  in- 
quiry into  the  causes  of  a  given  case  of  chronic  multiple  neuritis  will 
nearly  always  elicit  a  history  of  alcoholism  or  a  family  history  of  tubercu- 
losis. Chronic  multiple  neuritis  is  never  hereditary.  Clinically  it  is  char- 
acterized usually  by  paralysis  out  of  proportion  to  the  atrophy,  and  there 
may  be  distinct  symptoms  of  ataxia.  Usually  there  are  marked  symptoms 
of  sensory  irritation.  It  is  in  those  cases  where  the  paresis  is  slight  as 
compared  with  atrophy,  and  where,  as  now  and  then  happens,  there  is  no 
distinct  involvement  of  the  sensory  fibres,  that  the  diagnosis  becomes  at  all 
difficult. 
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When  as  sometimes  happens,  degenerative  atrophy  of  the  nerves  exists 
in  addition  to  and  consequent  on  a  true  myopathic  muscular  atrophy,  it  will 
in  many  cases  be  difficult  or  impossible  to  apportion  to  each  factor  its  due 
share  in  the  causation  of  the  wasting. 

In  this  connection  it  will  be  appropriate  to  direct  attention  to  a  form  of 
degenerative  myositis  of  a  subacute  or  chronic  character  recently  described 
by  Senator.1 

Here  there  is  marked  atrophy,  with  paresis,  but  there  are  no  sensory 
symptoms  except  great  tenderness  on  pressing  the  muscles.  This  symptom, 
together  with  the  clinical  course  of  the  disease,  will  be  sufficient  to  make 
the  diagnosis  clear. 

THE  PROGNOSIS   IN  THE   DIFFERENT  TYPES   OF   MYOPATHIC 

ATROPHY. 

The  prognosis  in  all  forms  of  myopathic  muscular  atrophy  is  very  un- 
favorable. It  is  most  so  in  the  pseudo-hypertrophic  form.  If  the  patient 
should  attain  his  twentieth  year  before  the  disease  is  very  pronounced,  there 
is  even  then  only  a  slight  hope  that  it  may  not  advance.  Gowers  says  that 
after  the  power  of  standing  is  lost  the  patient  will  not  likely  live  more  than 
seven  years. 

In  the  other  varieties  long  periods  of  arrest  of  the  degenerative  process 
are  more  common,  and  in  a  considerable  proportion  the  patient  may  attain 
to  an  advanced  age. 

THE  TREATMENT   OF   PRIMARY  MUSCULAR  ATROPHIES. 

In  all  the  forms  of  myopathic  atrophies  successful  treatment  is  out  of 
the  question.  We  have  no  positive  knowledge  that  any  drug  exerts  a  bene- 
ficial influence.  Arsenic  and  phosphorus  are  recommended,  but  in  a  dis- 
ease running  so  prolonged  and  various  a  course  it  is  easy  to  be  misled  as  to 
the  action  of  such  agents.  Both  Duchenne  and  Erb  report  cases  of  arrest 
following  the  employment  of  electricity.  Massage  is  recommended  for 
patients  who  are  no  longer  able  to  walk.  In  families  with  a  predisposition 
to  atrophy  it  is  important  that  sufficient  exer(cise  be  taken.  Excessive  exer- 
cise should  be  carefully  avoided.  It  is  questionable  whether  the  use  of 
splints  or  plaster  bandages  does  not  do  more  harm  than  good. 


FACIAL   HEMIATROPHY. 

Facial  hemiatrophy  is  characterized  by  wasting  of  one  side  of  the  face. 
The  disease  was  first  accurately  described  by  Romberg  in  1855,  although 
cases  of  it  had  been  reported  many  years  previous. 

Causes.— The  disease  is  one  of  childhood,  usually  beginning  from  the 

1  Zeitschrift  fur  Klin.  Med.,  Band  xv.  S.  61. 
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fifth  to  the  twelfth  year.  It  is  very  rare  for  it  to  begin  in  adult  life.  It 
is  not  hereditary.  As  a  rule,  no  exciting  cause  can  be  made  out.  In  a 
certain  proportion  of  cases,  however,  an  apparent  exciting  cause  may  be 
traceable.  A  case  is  recorded  where  it  followed  a  blow  on  the  orbit.  The 
case  reported  below  apparently  followed  a  frost-bite.  In  Romberg's  famous 
case  facial  erysipelas  followed  by  neuralgic  pains  immediately  preceded  the 
atrophy.  A  few  cases  are  on  record  where  it  set  in  after  some  one  of  the 
acute  infectious  diseases. 

Symptoms. — Gradual  wasting  of  one  side  of  the  face  is  usually  the 
first  symptom  observable.  It  is  not  uncommon,  however,  to  obtain  a  his- 
tory of  the  wasted  side  being  at  first  taken  for  the  normal  one,  while  the 
healthy  side  was  supposed  to  be  hypertrophied.  The  wasting  may  begin 
in  all  parts  at  about  the  same  time,  while  in  other  cases  it  may  begin  in  one 
particular  part,  generally  on  the  cheek.  It  gradually  extends,  and  usually 
involves  the  entire  lateral  half  of  the  face. 

The  atrophy  affects  all  the  tissues, — skin,  subcutaneous  tissue,  muscle, 
and  bone.  The  hairs  drop  out,  and,  if  there  be  any  left,  they  are  thinner 
and  less  pigmented  than  those  of  the  healthy  side. 

The  following  case,  which  has  recently  been  under  the  writer's  observa- 
tion,  may  be  taken  as  a  fairly  typical  one  of  facial  hemiatrophy : 

A  boy,  aged  fourteen,  was  noticed  about  two  years  ago  to  have  the  two 
sides  of  the  face  unequally  developed.  This  asymmetry  was  considered  by 
the  parents  to  be  owing  to  swelling  of  the  right  side  of  the  face.  After 
some  time  they  consulted  a  physician,  who  informed  them  that  the  differ- 
ence was  owing  to  wasting  of  the  left  side  and  not  to  swelling  of  the  right 
side.  Eighteen  months  previous  to  the  difference  being  noticed  he  was 
severely  frost-bitten  in  the  left  cheek  and  ear.     No  history  of  heredity. 

The  striking  difference  between,  the  two  sides  of  the  face  is  very 
inadequately  represented  by  the  cut  on  the  following  page.  The  atrophy, 
it  will  be  noticed,  affects  only  those  portions  of  the  face  which  are  innervated 
by  the  two  lower  divisions  of  the  fifth.  The  skin,  the  subcutaneous  tissues, 
the  muscles,  and  the  bones  are  all  atrophied.  The  muscles  have,  however, 
suffered  less  than  any  of  the  other  tissues.  The  skin  is  not  only  thinner 
on  the  wasted  side,  but  it  also  has  a  paler  hue.  The  hairs  are  finer  and 
smoother  than  those  on  the  corresponding  parts  of  the  opposite  side.  The 
lower  jaw  is  not  only  thinner,  but  also  shorter.  The  teeth  appear  to  be 
equally  well  developed  on  the  two  sides.  It  is  difficult  to  estimate  the 
degree  of  pure  muscular  wasting.  It  is  certainly  not  very  marked.  The 
muscles  act  to  voluntary  impulses  as  well  on  one  side  as  on  the  other. 

The  following  is  the  result  of  repeated  electrical  examinations.  The 
faradic  irritability  of  the  facial  nerve  is  normal,  being  fully  equal  to  that 
of  the  right.  The  response  to  faradization  of  the  muscles  of  the  left  side 
is  as  well  marked  as  it  is  on  the  right  (normal  side).  The  response  to 
galvanization  of  the  left  facial  nerve  is  not  different  from  that  of  the  nerve 
on  the  right  side.     The  muscles  of  the  left  side  show,  however,  a  readier 
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response  to  galvanization  than  do  those  of  the  right.     Contraction  is  ob- 
tained on  the  left  from  one  and  a  half  milliamperes,  while  it  takes  three 


Left  facial  hemiatrophy. 

milliamperes  to  bring  out  a  similar  contraction  on  the  right.  There  is  no 
change  in  the  normal  formula  ;  the  K.S.Z.  <  A.O.Z.  and  A.S.Z.  There  is 
no  increase  in  the  mechanical  irritability  of  the  muscles  or  facial  nerve  on 
the  left  side. 

Owing  to  atrophy  of  the  turbinated  bones  and  the  nasal  cartilage  on  the 
left  side,  the  left  nostril  is  wider  than  the  right.  There  is  distinct  atrophy 
of  the  left  half  of  the  tongue,  more  marked  towards  its  anterior  part. 
The  arches  of  the  palate  are  normally  and  equally  developed.  There  is  no 
deviation  of  the  uvula. 

There  is  no  affection  of  any  of  the  special  senses.  He  sees,  hears, 
smells,  and  tastes  as  well  on  the  left  side  as  he  does  on  the  right.  There  is 
no  disturbance  of  either  superficial  or  deep  sensation  on  the  atrophic  side. 
Repeated  measurements  with  a  surface  thermometer  and  a  differential 
calorimeter  have  failed  to  show  any  difference  in  the  temperature  of  the 
two  sides  of  the  face. 

There  is  no  difference  in  the  size  of  the  globes  of  the  eyes.  Neither  is 
there  any  retraction  or  other  change  noticeable.     The  left  disk  is  normal. 
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The  secretion  of  saliva  and  of  tears  is  not  lessened  on  the  left  side.    There 
is  no  atrophy  to  be  detected  elsewhere. 

Course. — Facial  hemiatrophy  progresses  usually  until  it  has  attained  a 
considerable  degree,  and  then  remains  stationary  for  the  remainder  of  the 
patient's  life.  It  does  not  interfere  with  the  general  health.  The  term 
"progressive,"  which  is  sometimes  used  to  designate  it,  is,  therefore,  not 
strictly  correct. 

Pathology. — Many  theories  have  been  from  time  to  time  advanced  as 
to  the  nature  of  facial  hemiatrophy,  some  contending  that  it  is  due  to 
disease  of  the  sympathetic,  others  looking  upon  it  as  an  affection  of  the 
fifth  nerve.  A  few  have  sought  to  explain  its  origin  on  the  hypothesis 
of  an  increased  and  subsequently  contracted  interstitial  tissue. 

The  only  full  and  satisfactory  post-mortem  examination  ever  performed 
in  a  case  of  facial  hemiatrophy  is  that  reported1  by  Mendel,  of  Berlin. 
The  patient  was  a  woman  who  at  the  time  of  her  death  was  fifty-one  years 
of  age.  The  atrophy  set  in  a  short  time  after  an  attack  of  facial  erysipelas 
at  the  twenty-fifth  year.  The  wasting  involved  the  entire  face,  the  anterior 
part  of  the  left  half  of  the  tongue,  and  the  muscles  innervated  by  the  left 
musculo-spinal  nerve. 

The  following  were  the  changes  found  after  death,  which  was  caused  by 
phthisis.  Proliferating  interstitial  neuritis  affected  the  entire  left  fifth  from 
its  origin  to  its  terminations.  The  changes  were  more  advanced  in  the 
second  division  than  in  the  other  branches  of  the  nerve.  A  very  marked 
difference  was  found  also  between  the  right  and  left  descending  roots  of  the 
fifth,  that  on  the  left  side  having  undergone  almost  complete  degeneration. 
A  similar  change  was  found  in  the  substantia  ferruginea,  the  nucleus  of 
the  so-called  trophic  root  of  the  fifth  nerve. 

The  examination  in  this  case  proves  conclusively  that  in  at  least  certain 
cases  of  facial  hemiatrophy  we  have  to  do  with  a  neuritis  of  the  fifth  nerve. 
Whether  these  changes  are  the  fundamental  lesions  in  all  such  cases  remains 
to  be  determined. 

Treatment. — No  cases  have  been  reported  where  treatment  has  been 
of  any  benefit.  Once  the  atrophy  is  established,  be  its  origin  nuclear  or 
peripheral,  it  is  useless  to  expect  any  beneficial  result  from  electricity. 
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HEADACHE. 

By  E.  C.  SEGUIN,  M.D. 


Headache  is  a  symptom  of  such  frequency,  and  one  that  precedes  and 
accompanies  so  many  diseases,  that  to  treat  of  it  fully  would  require  much 
space  and  a  critical  review  of  the  symptoms  of  many  of  the  maladies  of 
childhood. 

In  some  cases  of  non-febrile  disease,  headache  stands  out  as  the  chief, 
or  in  some  cases  as  the  only,  symptom ;  and  our  study  of  it  will  be  limited 
to  this  category. 

The  meaning  of  the  symptom  headache  has  been  the  subject  of  many 
too  a  priori  essays.  Often  it  is  judged  by  its  location,  by  its  nature,  by 
its  coincidence  with  external  appearances  of  the  face  and  head,  and  with 
too  little  regard  to  the  patient's  general  condition.  We  believe  that  the 
attempt  to  judge  of  the  significance  of  headache  by  its  location — frontal, 
vertical,  or  occipital — is  at  the  present  time  a  vain  one.  We  are  absolutely 
without  knowledge  of  the  conditions  which  lead  to  the  localization  of  the 
pain. 

Another  theoretical  view,  based  on  external  appearances,  is  that  head- 
ache, when  it  is  the  chief  symptom,  may  be  due  to  hyperemia  or  anaemia 
of  the  brain.  This,  also,  we  believe  to  be  a  superficial  and  misleading 
view,  because  there  is  no  known  or  necessary  relation  between  the  state  of 
the  intracranial  circulation  and  of  that  of  the  face  and  head.  For  example, 
Day  makes  the  statement l  that  nosebleed  in  school-children  is  an  evidence 
of  hyperemia.  Now,  it  is  well  known  that  nosebleed  in  children  may 
represent  local  nasal  lesions,  general  anaemia,  or  passive  congestion  depend- 
ent upon  mitral  insufficiency.  In  cases  of  the  so-called  angeiospastic  form 
of  migraine,  the  pallid  face  is,  we  think,  rather  a  concomitant  than  a  genetic 
state :  the  cause  of  the  headache  produces  external  anaemia,  yet  the  essen- 
tial causal  condition  may  have  nothing  whatever  to  do  with  the  circulation : 
it  is  far  deeper  and  more  obscure. 

These  considerations  lead  us  to  think  that  classifications  of  headaches 
based  on  their  location,  and  on  the  apparent  state  of  the  blood-supply  to 
the  head,  are  of  no  practical  value.     The  time  may  come  when  the  location 


1  Headaches,  p.  391,  4th  ed.,  June,  1888. 
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of  headache  will  be  a  clue  to  its  pathology,  but  it  is  not  so  now.  Indeed 
in  the  present  fragmentary  state  of  our  knowledge  on  this  point,  the  locali- 
zation of  a  headache  sometimes  is  a  misleading  guide ;  as,  for  example,  the 
apparent  relation  between  frontal  pain  and  optical  defects.  In  most  cases, 
we  believe,  frontal  headache  is  dependent  upon  general  morbid  states,  while 
in  many  cases  of  eye-strain  the  pain  is  mainly  or  solely  occipital,  or  even 
cervical. 

It  may  be  best  to  treat  fully  of  the  most  easily  recognized  types  of 
headache,  and  leave  all  others  for  the  practitioner  to  study  by  the  light  of 
the  general  medical  history  of  the  patient  and  by  experimental  treatment. 

The  most  clearly  denned  groups  of  headache  are  : 

1.  Megrim  or  migraine  (" sick-headache,"  "nervous  headache,"  "neu- 
ralgia," "  bilious  headaches,"  in  popular  parlance). 

2.  Anaemic  or  exhaustion  headache. 

3.  Asthenopic  headache,  the  result  of  eye-strain. 

4.  Headache  of  organic  cerebral  disease  (including  syphilitic  pain). 
Megeim  is  by  far  the  most  easily  recognized  and  definite  variety  of 

headache,  though  its  true  pathology  is  at  present  unknown. 

Though  usually  considered  a  disease  of  adult  life,  it  is,  we  think,  not 
rare  below  the  age  of  twelve  years,  and  may  affect  children  as  young  as  six 
years  and  even  younger.     It  affects  the  two  sexes  about  to  an  equal  degree. 

Its  chief  characteristics  are  (a)  direct  hereditary  transmission ;  (6) 
periodical  or  quasi-periodical  attacks ;  (c)  tendency  to  location  in  one  side 
of  the  head  (hemicrania) ;  (d)  occurrence  of  prodromi ;  (e)  similarity  of 
attacks  in  many  succeeding  years ;  (/)  frequency  of  nausea  and  vomiting ; 
(g)  tendency  to  spontaneous  cessation  between  the  fortieth  and  fiftieth  years 
of  life. 

These  characteristics  of  megrim  are  worthy  of  further  study. 

(a)  Hereditary  Transmission. — This  is  so  marked  that  in  some  families 
so-called  nervous  or  sick  headache  may  be  traced  through  three  or  even 
four  generations.  Atavism  may  occur.  In  a  large  family  several  members 
usually  escape,  or  suffer  from  only  very  rare  ill-defined  paroxysms  of 
headache. 

Transmission,  in  our  experience,  is  more  frequent  and  powerful  through 
the  mother  into  female  children.  Not  infrequently  the  paroxysms  of  a 
child  are  almost  identical  with  those  of  its  parents,  even  as  regards  the 
occurrence  of  unusual  symptoms,  such  as  hemianopsia,  aphasia,  etc.  As 
an  element  in  the  discussion  of  the  pathology  of  migraine  it  may  be  well 
to  call  attention  to  the  similarly  strong  hereditary  transmission  of  ocular 
defects,  refractive  and  muscular. 

(6)  Periodicity  of  Attacks. — As  distinguished  from  all  other  forms  of 
headache  (except,  of  course,  malarial  neuralgia  of  the  cranial  nerves),  a 
tendency  to  periodical  recurrence  is  very  characteristic  of  megrim.  Attacks 
occur  monthly  or  weekly  or  two  or  three  times  a  mouth.  In  older  female 
children  the  question  of  the  influence  of  the  menstrual  function  often  comes 
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up  •  but  a  careful  review  of  my  cases  has  led  me  to  consider  that  event  as 
merely  an  exciting  cause  of  an  attack,  just  as  indigestion  or  excitement  may 
be,  and  not  as  a  causa  vera  of  the  disease.  Other  neuroses  besides  megrim 
are  apt  to  be  more  pronounced  at  the  menstrual  period,  simply  because  the 
nervous  system  is  then  more  excitable  and  is  sometimes  profoundly  dis- 
turbed. As  a  part  of  the  periodicity  of  megrim  must  be  mentioned  its 
very  frequent  appearance  on  first  waking  or  very  soon  after.  This  will 
assist  in  distinguishing  it  from  ansemic  and  ordinary  school  headaches. 
Exceptions  occur,  and  attacks  may  set  in  at  any  time  of  day. 

(c)  Localization  of  the  Pain  ai  the  Onset  of  the  Attack. — This  is  almost 
always  striking  and  characteristic.  Pain  appears  in  one  temple,  or  in  the 
orbit,  or  (rarely)  in  the  post-auricular  area  of  the  head, — a  deep,  peculiar 
pain,  which  often  spreads  to  the  whole  side  of  the  head.  Barely  is  the 
pain  bilateral,  and  still  more  rarely  does  it  extend  into  the  face,  the  nose, 
or  down  the  neck.  In  early  life  this  hemicranial  form  prevails  through 
the  whole  attack,  but  in  later  years,  more  especially  after  forty  years,  the 
pain  may  "  pass  over"  to  the  opposite  side  of  the  head,  preserving  all  its 
characteristics.  Thus,  a  megrim  may  be  a  left  hemicrania  for  twenty-four 
or  forty-eight  hours,  then  a  right  hemicrania  for  another  similar  period.  It 
is  extremely  rare  for  both  sides  to  be  simultaneously  involved,  as  in  ansemic 
and  dyscrasic  or  toxic  headaches. 

(d)  Occurrence  of  Prodromi. — All  other  forms  of  headache,  whether  in 
children  or  in  adults,  make  their  appearance  as  pain  pure  and  simple,  but 
with  megrim  it  is  often  different.  Various  paresthesias  and  some  suspen- 
sions of  functions  often  precede  the  onset  of  pain.  Perhaps  the  most  fre- 
quent of  these  precursory  signs  (invaluable  as  guides  to  the  palliative  treat- 
ment of  the  attack)  is  some  disorder  of  vision.  Sometimes  this  consists 
in  a  general  diffused  obscuration  of  sight,  a  cloudy  vision  lasting  from  a  few 
minutes  to  half  an  hour  before  any  pain  is  noticed.  In  other  cases  the 
ocular  prodromi  are  of  a  hemiauopsic  order  :  sometimes  true  lateral  hemi- 
anopsia exists  for  a  time ;  in  other  cases  photopsia,  or  colored  vision,  is  de- 
scribed by  the  patient,  colored  zigzag  or  fortification-like  lines  appearing  on 
one  side  of  the  patient,  the  zigzag  lines  presenting  somewhat  of  a  rainbow 
or  prismatic  color.  In  other  cases  colored  balls  appear  and  move  away 
before  the  patient,  almost  always  on  one  side.  In  still  other  cases  scintilla- 
tions of  light,  or  a  central  or  lateral  scotoma  of  large  size,  may  appear  as 
preliminary  to  the  advent  of  pain.  A  prodromus  of  much  scientific  interest, 
usually  combined  (coexistent)  with  lateral  hemianopsia  or  hemiphotopsia,  is 
amnesic  aphasia,  which  may  last  for  half  an  hour.  These  ocular  phenomena 
(which  have  led  certain  writers  into  the  pathological  fault  of  describing  an 
ophthalmic  migraine  as  an  entity)  are  extremely  interesting,  especially  as 
regards  the  theory  of  the  seat  of  the  intimate  vascular  disorder  which  lies  at 
the  basis  of  the  megrim,  but  a  more  elaborate  study  of  them  would  be  out 
of  place  in  this  article.  Suffice  it  to  say  that,  to  our  mind,  these  and  the 
sensory  prodromi  (to  be  mentioned  below)  indicate  that  spasm  of  one  of  the 
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posterior  cerebral  arteries  or  of  its  most  important  branch — the  occipital 
artery — is  a  fundamental  element  of  megrim. 

In  some  cases  numbness  and  heaviness  of  one  arm  or  of  the  neck 
and  arm  are  described  as  prodromi.  In  some  very  rare  cases  nausea  is  a 
prodromus  (or  symptom,  probably  produced  by  anaemia  of  the  medulla 
oblongata),  which  leads  the  practitioner,  already  biassed  by  medical  tradi- 
tion and  popular  opinion,  into  the  gross  error  of  looking  upon  megrim 
as  a  result  of  indigestion.  Among  the  rarer  prodromi  may  be  mentioned 
unusual  mental  activity,  and  even  excitement,  on  the  day  and  evening 
preceding  the  paroxysm. 

(e)  Similarity  of  Attacks  during  many  Succeeding  Years. — The  attacks, 
with  or  without  prodromi,  arer  as  it  were,  stereotyped.  So  marked  is  this 
that  if  subjects  of  megrim  are  at  any  time  affected  with  toxsemic  or  ansemic 
headaches,  or  with  the  cranial  pain  of  syphilis  or  cerebral  tumor,  they  them- 
selves most  clearly  distinguish  the  two  forms  of  headache. 

(/)  Frequency  of  Nausea  and  Vomiting. — The  occurrence  or  absence 
of  this  symptom  of  megrim  leads  to  the  popular  classification  of  megrim 
into  "  sick"  or  "  bilious"  and  "  nervous"  or  "  neuralgic"  headaches, — a  clas- 
sification which  we  regret  to  say  is  largely*  accepted  by  the  profession,  and 
which  we  believe  to  be  the  cause  of  much  misdirected  treatment.  These 
gastric  phenomena  are,  we  believe,  always  of  central  origin,  as  much  so  as 
the  ocular  prodromi.  The  frequent  coincidence  of  indulgence  in  over- 
eating, or  of  the  eating  of  supposed  indigestible  food,  with  nausea  and 
vomiting  during  the  attack  of  megrim,  apparently  makes  up  a  gastric  pa- 
thology of  megrim  upon  which  much  useless  medication  is  attempted.  In 
our  experience,  borne  out  by  that  of  others,  nausea  is  most  frequent  in  the 
so-called  ophthalmic  form  of  megrim.  These  gastric  symptoms  assist  in 
differential  diagnosis,  as  they  almost  never  occur  in  other  forms  of  headache. 
Yomiting  may  occur  with  the  occipito-cervical  pain  of  cerebellar  disease, 
but  it  is  simple  vomiting  without  preceding  nausea :  the  patient  empties 
his  stomach  once  or  repeatedly,  but  he  does  not  have  the  distressing  constant 
nausea  of  megrim. 

(g)  Cessation  of  Attacks,  or  Transformation  into  another  Type  of  Head- 
ache, betweeen  the  Fortieth  and  Fiftieth  Years  of  Life.— This  singular  phe- 
nomenon is  in  some  respects  alien  to  the  subject  in  hand,  but  it  is  worthy 
of  note  as  bearing,  along  with  the  time  of  appearance  of  megrim,  and  with 
its  frequency  of  transmission,  upon  the  theory  of  its  production.  Between 
the  fortieth  and  fiftieth  years  there  also  occurs  a  remarkable  quasi-normal 
event, — viz.,  the  rapid  failure  and  even  complete  loss  of  the  power  of  ac- 
commodation for  vision,  hence  a  cessation  of  unconscious  constant  strain  to 
correct  hypermetropia  and  astigmatism. 

It  may  be  well  to  add  a  general  description  of  an  attack  of  megrim. 
Usually  on  waking,  or  soon  thereafter,  the  patient  discovers  a  deep-seated 
pain  in  one  side  of  the  head,  generally  in  the  temporal  or  in  the  temporo- 
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orbital  or  in  the  supraorbital  region.  This  increases  in  severity,  extends 
more  or  less  to  the  whole  side  of  the  head  (hemicrania),  and  often  is  ac- 
companied by  nausea  and  vomiting.  The  pain  usually  lasts  all  day,  and  the 
patient  awakes  the  next  morning  free  from  headache  and  feeling  very  well. 
In  other  cases  the  onset  occurs  during  waking  hours,  and  may  be  preceded 
by  certain  peculiar  symptoms  (prodromi),  such  as  temporary  lateral  hemi- 
anopsia or  hemiphotopsia  (colored  fortification-like  lines),  colored  balls 
before  the  eyes,  cloudy  or  indistinct  vision,  temporary  amnesic  aphasia, 
shivering,  numbness  of  one  arm,  etc.  In  cases  of  one-sided  prodromi,  the 
headache  which  follows  is  usually  limited  to  the  same  side  of  the  head  and 
then  runs  the  usual  course.  In  cases  preceded  by  general  dimness  of 
vision,  the  headache  is  apt  to  be  fronto- temporal  and  bilateral.  In  rare 
cases  the  headache  first  appears  as  an  occipital  pain ;  this  is  more  common 
in  later  years,  when  various  transformations  of  the  affection  take  place. 

A  careful  study  of  the  above  points  in  semeiology,  as  applied  to  a 
child's  headaches,  will  be  sufficient  to  establish  the  diagnosis  of  megrim. 

The  pathology  of  megrim  is  extremely  obscure ;  we  are  only  beginning 
to  escape  from  popular  delusions  on  the  subject.  It  is  certainly  not  a  neu- 
ralgia, as  its  quasi-periodic  recurrence,  its  times  of  appearance  and  disap- 
pearance (as  regards  age),  and  its  direct  transmission  indicate.  The  pain  is 
not  a  nerve  pain, — i.e.,  one  limited  to  the  area  of  distribution  of  one  or  two 
nerves.  The  gastric  theory  is,  in  our  opinion,  absolutely  untenable,  since 
its  periods  of  recurrence  are  too  regular,  and  no  system  of  diet  suffices  for 
its  cure.  It  is  certainly  not  a  menstrual  headache,  even  though  female 
patients  are  more  apt  to  have  an  attack  at  the  "  period."  That  malassimi- 
lation  and  litheemia  (the  gouty  diathesis)  have  something  to  do  with  the 
disease  we  are  disposed  to  admit,  but  would  lay  much  less  stress  on  this 
etiological  factor  than  we  did  twelve  years  ago.1  In  many  cases  the  urine 
frequently  or  constantly  shows  deposits  of  oxalate  of  lime,  uric  acid,  and 
lithates.  This  condition  (lithsemia)  is,  we  may  here  observe,  frequently 
inherited. 

The  pathology  of  megrim  to  which  we  now  incline  (allowing  due  share 
to  various  exciting  causes  and  to  lithsemia)  is  that  of  eye-strain.  A  full 
consideration  of  this  proposition  would  be  impossible  in  this  article.  The 
principal  evidences  in  favor  of  this  theory  are  :  (1)  The  fact  that  almost  all 
subjects  of  megrim  have  ocular  defects,  usually  hypermetropia  or  hyperme- 
tropic astigmatism.  (2)  That  hereditary  transmission  is  frequent  in  these 
ocular  defects  as  well  as  in  megrim.  (3)  That  megrim  is  apt  to  make  its 
appearance  at  the  age  (from  eight  to  twelve  years)  when  children  begin  to 
use  their  eyes  steadily  for  near  work  (study).  (4)  That  in  the  period  of  life 
when  accommodative  power  ceases,  megrim  also  disappears.  (5)  That  we 
now  know  from  experience  that  the  full  correction  (when  possible)  of  ocular 
defects  benefits  megrim  more  than  all  other  therapeutic  measures. 

1  New  York  Medioal  Record,  December  8,  1877. 
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Treatment. — The  treatment  of  megrim  resolves  itself  into  two  distinct 
categories. 

1.  The  Treatment  of  the  Attack. — In  the  first  place  it  is  best,  in  our 
experience,  for  the  patient  to  give  up  to  the  attack,  and  remain  quietly  at 
home,  in  a  dark,  quiet  room.  In  cases  where  nausea  is  prominent,  it  is  best 
not  to  give  any  food,  and  to  administer  broken  ice,  or  weak  hot  tea. 

Several  remedies  have  the  power  to  arrest  or  "  break  up"  an  attack  of 
megrim.  They  should  be  given  early  in  the  attack, — during  the  prodromal 
stage,  if  possible.  Antipyrin  holds,  in  our  opinion,  the  first  rank.  Five 
grains  given  to  a  child  above  eight  years  of  age  every  hour  will  often 
wholly  arrest  the  paroxysm.  For  patients  over  fifteen  years  of  age  doses 
of  from  ten  to  fifteen  grains  are  required.  It  is  our  practice  to  give  from 
three  to  eight  minims  of  tincture  of  digitalis  with  each  dose,  to  counteract 
the  depressing  effects  of  antipyrin  upon  the  heart.  Caffeine  ranks  next  in 
efficacy.  Pure  caffeine  should  be  given,  and  not  the  citrate  or  "  bromo- 
caffeine."  In  doses  of  from  one  to  two  grains  every  quarter  of  an  hour  at 
the  beginning  of  the  attack,  it  often  completely  relieves  the  patient.  It  is 
well  to  limit  the  number  of  doses  to  four  or  six,  according  to  the  patient's 
strength.  Paullinia  sorbilis,  in  the  shape  of  fluid  extract  or  of  elixir,  has 
some  value,  but  it  must  be  given  freely  even  to  children, — from  one-half  to 
one  teaspoonful  every  half-hour  at  the  onset  of  the  attack. 

When  an  attack  of  megrim  is  fully  developed,  it  is  almost  impossible  to 
check  it.  In  adults,  aconitine,  croton  chloral,  gelsemium,  and  sulphonal 
may  be  given ;  but  we  have  had  no  experience  in  the  use  of  these  remedies 
in  children.  Morphine,  of  course,  will  cut  short  or  mitigate  an  attack  of 
megrim,  especially  if  given  hypodermically ;  but  the  objections  to  this  prac- 
tice are  so  great  that  we  absolutely  refuse  to  employ  it.  In  our  experience, 
megrim  is  rendered  more  frequent  and  more  severe  by  the  use  of  morphine 
in  adults,  and  there  is  no  reason  why  it  should  not  do  the  same  in  children. 
We  have  notes  of  several  cases  in  which  an  occasional  megrim  was  trans- 
formed into  a  daily  headache,  with  fully-developed  morphine-habit,  by  the 
mistaken  kindness  of  the  attending  physician.  We  would  strongly  urge 
upon  practitioners  to  abandon  the  use  of  morphine  in  megrim. 

A  great  many  mitigating  measures  may  also  be  employed, — heat  or  cold 
to  the  head,  applied  by  means  of  the  rubber  bag,  sinapisms  on  the  mastoid 
processes  or  on  the  neck,  hot  mustard  foot-baths,  the  use  of  the  menthol 
cone,  mild  galvanization  (anode  to  temples  and  brow),  emetics,  etc. 

2.  The  Treatment  of  the  Disease:  Inter-Paroxysmal  Ti-eatment.— -It  may 
be  safely  said  that,  owing  to  our  ignorauce  of  the  intimate  pathology  of 
megrim,  no  successful  treatment  has  yet  been '  discovered.  Until  within  a 
few  years  nothing  was  attempted  in  the  way  of  systematic  treatment  of  this 
disease,  beyond  regulating  the  patient's  hygiene.  In  1872,  Dr.  Richard 
Greene,  an  English  physician,  published  a  short  paper1  extolling  the  merits 


1  The  Practitioner  (London),  vol.  ix.  p.  267. 
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of  extract  of  cannabis  indica  given  in  small  doses  daily  for  a  long  time,  for 
the  cure  of  megrim.  Soon  after,  we  began  using  this  remedy,  and  published 
a  report  upon  the  subject  in  1877,1  corroborating  Dr.  Greene's  results.  We 
have  continued  to  employ  the  drug,  with  varying  success ;  often  obtaining 
intervals  of  several  months  by  its  continued  use.  Few  extracts  of  cannabis 
indica  are  good,  and  we  are  in  the  habit  of  prescribing  Herring's  English 
extract.  The  dose  should  be  gradually  raised  from  one-tenth  of  a  grain  to 
one-half  grain  after  each  meal ;  our  rule  being  to  give  as  much  as  the  patient 
can  bear,  and  keeping  up  this  dose  for  a  year  or  more,  just  as  we  do  in  the 
bromidic  treatment  of  epilepsy.  Arsenic,  quinine,  or  iron  may  be  combined 
in  the  prescription. 

It  will  be  found  that  many  subjects  of  migraine  have  lithsemia,  as  shown 
by  the  constant  or  frequent  appearance  of  lithates,  uric  acid,  and  oxalate  of 
lime  in  the  urine.  This  condition  may  be  corrected  by  a  proper  diet, — viz., 
one  consisting  of  a  minimum  of  sweet  and  starchy  foods,  a  moderate  amount 
of  meats,  and  an  abundance  of  green  vegetables,  milk,  eggs,  poultry,  and 
fish.  The  child  should  be  made  to  take  some  regular  exercise,  in  addition 
to  play ;  to  use  the  cold  plunge-  or  sponge-bath  (at  least  from  May  to  No- 
vember) ;  and  to  secure  plenty  of  sleep.  An  important  part  of  the  treat- 
ment of  lithsemia  is  the  use  of  an  abundance  of  water,  partly  taken  at  meals. 
A  mild  alkaline  water,  such  as  one  of  the  lithia  waters  in  the  market  or 
artificial  Vichy  water,  may  be  desirable.  In  the  way  of  drugs,  the  free  ex- 
hibition of  dilute  nitromuriatic  acid,  in  doses  of  from  three  to  ten  drops  in 
a  tumblerful  of  water  after  meals,  is  the  best.  If  strong  alkalies  or  lemon-  . 
juice  are  given,  they  should  be  administered  at  the  close  of  digestion, — viz., 
three  or  four  hours  after  meals. 

In  cases  where  anaemia  and  debility  with  low  arterial  tension  are  present, 
the  addition  of  strychnine,  in  doses  of  from  one  one-hundredth  to  one-fif- 
tieth of  a  grain,  to  the  dose  of  nitromuriatic  acid  is  valuable.  In  some  cases 
presenting  the  opposite  condition,  of  plethora,  high  arterial  tension,  and 
especially  nervous  excitability,  the  continuous  use  of  some  form  of  bromide, 
given  at  bedtime  two  or  three  times  a  week,  will  assist  the  relief  of  megrim. 

The  recently-advocated  theory  that  megrim,  as  well  as  some  other  forms 
of  headache,  is  due  to  ocular  strain,  has  opened  up  a  new  and  apparently 
more  rational  treatment  of  the  disease.  The  ocular  theory  of  megrim  is 
supported  by  a  remarkable  series  of  facts,  some  of  which  have  already  been 
referred  to.  Another  thing  in  its  favor  is  that  it  is  extremely  rare  to  meet 
with  normal  eyes  in  victims  of  megrim  :  the  great  majority  of  subjects  have 
hypermetropia,  astigmatism,  or  the  two  combined,  besides,  in  some  cases, 
faulty  muscular  equilibrium.  We  are  so  deeply  impressed  with  the  im- 
portance of  ocular  strain  as  a  prime  factor  in  the  genesis  of  megrim  that 
we  would  strongly  urge  that  in  every  case  a  thorough  examination— i.e., 
one  made  while  the  eyes  are  under  the  full  influence  of  atropine— should  be 
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made  of  the  refractive  and  muscular  power  of  the  eyes  of  patients  suffering 
from  megrim,  and  that,  too,  at  the  earliest  possible  age.  Many  adult  cases 
are  relieved  or  almost  cured  by  the  correction  of  ocular  defects,  and  we  be- 
lieve that  if  this  treatment  were  applied  more  extensively  to  children,  even 
before  they  begin  to  have  headaches,  much  suffering  might  be  spared,  and 
many  cases  of  so-called  neurasthenia,  or  nervous  exhaustion,  supposed  to  be 
due  to  over-study  in  children  and  youths,  might  be  prevented.  To  be  suc- 
cessful, the  correction  of  faults  must  be  as  perfect  as  possible,  and  in  some 
cases  no  doubt  tenotomy  is  demanded,  and  may  have  to  be  repeated.  Un- 
fortunately, in  many  cases  perfect  or  easy  vision  cannot  be  secured  with  the 
means  at  our  command.  In  some  cases  several  sets  of  glasses  have  to  be 
tried  before  suitable  ones  are  found,  as  occasionally  the  glasses  which  theory 
demands  are  unbearable  in  actual  use. 

As  a  part  of  what  might  be  called  the  prophylaxis  of  megrim,  especially 
in  children  of  parents  having  the  disease,  we  would  advocate  that  a  thorough 
examination  of  the  eyes  be  made  before  they  are  sent  to  school, — i.e.,  between 
the  ages  of  eight  and  ten  years.  If  faults  are  found,  we  believe  that  they 
should  be  corrected,  even  if  megrim,  school-headache,  or  simple  asthenopic 
symptoms  have  not  yet  shown  themselves. 

Closely  allied  to  this  subject  of  the  prophylaxis  of  megrim  by  the  cor- 
rection of  ocular  defects  is  that  of  school  hygiene,  as  far  as  it  relates  to  the 
mode  of  lighting  the  rooms  and  desks,  and  to  the  important  question  of 
relative  height  of  the  scholar's  seat  and  desk,  in  order  to  obtain  a  normal 
working  distance  between  his  eyes  and  the  book  or  paper.  These  highly 
important  points  have  been  long  neglected,  and,  besides  asthenopia,  increased 
myopia,  and  school-headaches,  spinal  curvatures  may  arise  from  vicious 
attitudes.  In  the  last  few  years  efforts  have  been  made  to  remedy  both 
these  sources  of  ill  health  and  "  breaking  down,"  but  yet  the  vast  majority 
of  school-rooms  are  defective  and  harmful. 

It  may  be  objected  that  we  have  given  far  too  much  space  to  this  one 
form  of  headache ;  but  we  are  impressed  with  its  pathological  importance, 
as  being  the  source  of  great — often  extreme — suffering  throughout  life,  and 
as  leading,  through  the  causes  which  produce  it,  to  other  and  more  serious 
neuroses.  How  many  persons  are  disabled  for  work  and  pleasure  for  days 
and  weeks  by  megrim,  how  many  form  the  morphine-habit  by  learning  that 
the  drug  will  cut  short  an  attack  of  headache,  and  how  many  drift  into 
neurasthenia  and  hypochondriasis,  and  are  forced  to  curtail  their  education, 
and  to  restrict  or  wholly  give  up  active  occupation, — all  because  in  early 
youth  they  were  allowed  to  struggle  on,  unaided,  against  defective  vision, 
lithffimia  produced  by  injudicious  diet,  etc. ;  conditions  which  are  all  more 
or  less — much  more  as  our  experience  grows — preventable  and  remediable 

by  medical  art. 

2.  School-Headache.— Under  this  head  are  included  simple  astheno- 
pic headaches,  which  appear  almost  daily,  and  are  at  once  arrested  by  relief 
from  study.    The  pain  iu  these  cases  is  usually  frontal,  sometimes  tempore- 
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frontal  and  may  be  accompanied  by  a  sense  of  fatigue  or  of  irritation  about 
the  eyes  and  in  some  cases  by  injection  of  the  eyeballs.  In  other  cases  the 
pain  is  occipital,  though  this  is  far  less  frequent  than  in  adults,  who  very 
often  have  occipital  pain  as  an  immediate  result  of  eye-strain  (usually  from 
insufficiency  of  the  recti  interni).  The  child  is  not  anaemic,  is  well  in  most 
respects,  but  shortly  after  beginning  his  school-work  the  headache  appears. 
In  some  children  this  form  of  headache  is  so  frequent  and  severe  that  study 
must  be  given  up,  or  pursued  irregularly. 

The  differential  diagnosis  of  this  headache  from  the  headache  of  mal- 
nutrition and  cerebral  arisemia  will  be  considered  in  the  succeeding  section. 
From  malingering  the  diagnosis  is  often  difficult.  By  imitation  or  through 
evil  suggestion  a  lazy  child  will  claim  to  have  headache  whenever  he  attends 
school.     The  diagnosis  is  established  upon  the  following  data. 

In  the  malingerer  the  facies  does  not  indicate  the  suffering  which  is 
loudly  complained  of;  the  pain  is  said  to  come  on  at  once  after  beginning 
school-work ;  the  child  can  read  pleasant  stories,  or  use  its  eyes  in  games 
requiring  fixation  and  accommodative  effort,  without  pain  ;  the  ophthalmic 
examination  is  negative  or  nearly  so,  and  attempted  correction  with  weak 
glasses  is  not  pleasantly  received,  or  is  flatly  rejected. 

Tiie  treatment  of  school-headache  is  by  correction  of  ocular  defects, 
whether  refractive  or  muscular,  and  by  better  arrangement  of  light,  seats, 
etc.,  in  the  school-room. 

3.  Headaches  of  Anemia  and  Malnutrition. — The  diagnosis  of 
these  headaches  is  arrived  at  by  a  careful  study  of  the  patient's  general 
condition  and  by  the  exclusion  of  megrim,  of  asthenopic  headache,  and  of 
signs  of  organic  cerebral  disease.  The  child  is  usually  frail,  ill  nourished, 
and  pale,  eats  little  or  no  breakfast,  and  often  has  deposits  of  urates,  uric 
acid,  and  oxalate  of  lime  in  his  urine.  The  headache  appears  in  the  fore- 
noon, at  school  or  at  home  (independently  of  eye-strain),  and  is  to  a  marked 
degree  relieved  by  food,  or  by  some  stimulating  drink,  such  as  coffee  or  tea. 
The  seat  of  pain  is  usually  frontal  and  vertical,  but  the  whole  head  may  be 
involved.  It  is  never  a  distinct  hemicrania  starting  from  one  spot.  There 
may  be  an  appearance  of  flushing  about  the  ears  and  face,  which  often  leads 
to  a  mistaken  view  of  the  case  and  to  the  administration  of  such  remedies 
as  bromides. 

The  treatment  of  these  cases  consists  in  all  measures  intended  to  im- 
prove the  child's  nutrition  :  more  sleep ;  a  forced  breakfast  of  eggs  or  meat, 
with  tea  or  coffee  (which  we  believe  are  not  injurious  to  children  above 
six  years  of  age);  cold  sponging,  followed  by  thorough  rubbing  of  the 
body,  and  a  brisk  calisthenic  exercise.  If  the  home  hours  of  meals  cause 
an  interval  of  more  than  four  hours  between  breakfast  and  the  mid-day 
meal,  a  portion  of  liquid  food  (milk  or  some  form  of  beef-peptonoid)  should 
be  given  three  hours  after  breakfast.  The  mid-day  meal  should  be  gener- 
ous and  hot  for  growing  children,  and  parents  or  teachers  should  see  that 
this  meal  is  eaten  slowly  and  carefully  :  certainly  not  less  than  half  an  hour 
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at  table  should  be  insisted  on.  In  our  opinion,  growing  children,  during 
school-years,  require  three  full  meals  a  day,  each  meal  to  embrace  some 
form  of  animal  food,  in  order  to  provide  material  for  cerebral  activity  as 
well  as  for  body-growth.  In  evidently  lithamic  cases,  and  where  children 
tend  to  accumulate  fat  without  corresponding  increase  in  the  quality  of  the 
blood  and  in  muscular  strength,  sweet  foods  should  be  excluded,  and  starchy 
foods  reduced  to  a  minimum.  As  a  matter  of  detail  we  would  state  it  as 
our  opinion  that  the  prevalent  American  custom  of  eating  oatmeal  or  other 
farinaceous  food  at  the  beginning  of  breakfast  is  very  pernicious.  This 
starchy  food  is  the  least  useful  for  the  child,  and,  besides,  it  satisfies  his 
appetite,  so  that  when  the  nitrogenous  food  (eggs  or  meat)  is  brought  on 
the  table  it  is  refused.  The  animal  food  should,  we  believe,  be  eaten  first ; 
then  if  any  appetite  remains  a  small  portion  of  farinaceous  food  is  allowable. 
The  medicinal  treatment  of  these  headaches  may  be  conducted  as  fol- 
lows. The  attacks  themselves  may  be  cut  short,  usually,  by  a  stimulating 
food,  the  best  of  which  is  hot  coffee  or  tea.  Milk  or  a  solid  luncheon  will 
often  succeed.  Caffeine  in  doses  of  one  or  two  grains  every  half-hour  may 
be  given,  or  fluid  extract  of  Paullinia  sorbilis  in  doses  of  one-half  or  one 
teaspoonful  every  half-hour.  A  sinapism  on  the  back  of  the  neck,  or  the 
application  of  heat  to  the  head  (hot-water  bag  or  hot  dry  cloths),  may 
succeed.  In  some  cases  simply  rest  in  the  horizontal  posture,  with  food, 
will  stop  the  pain.  A  general  tonic  treatment  by  the  administration  of 
arsenic,  iron,  Calisaya  bark,  strychnine  in  small  doses  (gr.  T^T  to  -fa  ter 
die),  cod-liver  oil,  and  in  some  cases  phosphorus  (the  best  form  being 
Thompson's  tincture  so  diluted  with  glycerin  as  to  give  from  gr.  ^fa  to  -^ 
ter  die),  will  complete  the  cure.  In  the  cases  where  lithsemia  is  present  the 
use  of  dilute  nitromuriatic  acid  in  doses  of  from  two  to  ten  minims  is  in- 
dicated, and  an  alkaline  water  (one  of  the  lithia  waters  or  Vichy)  may  be 
given  some  three  hours  after  meals.  A  very  advantageous  combination 
consists  in  the  addition  of  from  six  to  ten  drops  of  Fowler's  solution  to  a 
quart  of  the  alkaline  water,  the  whole  to  be  consumed  in  twenty-four 
hours.  In  some  rebellious  cases  of  uric-acid  formation  a  strict  milk  diet 
continued  for  two  or  three  months  will  succeed ;  but  care  must  be  taken 
that  enough  milk  be  used, — from  two  to  three  quarts  a  day  for  a  child 
under  fifteen  years.  As  regards  iron,  it  will  be  found  that  it  often  increases 
headache,  and  it  must  be  given  in  extremely  small  doses,  or  in  the  shape 
of  chalybeate  waters. 

In  addition  to  the  above  more  or  less  well  defined  forms  of  headaches, 
children  suffer  from  diffused  or  fronto-vertical  headaches  associated  with 
various  pathological  conditions,  which  must  be  determined  by  a  thorough 
examination  of  the  patient.     Chief  among  these  pathological  factors  are : 

(a)  Passive  hyperemia  due  to  mitral  insufficiency,  or  to  impending 
menstruation. 

(b)  Transitory  or  accidental  dyspepsia. 
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(c)  Genital  irritation.  (One  of  the  worst  cases  of  occipital  headache  we 
ever  saw  in  a  child  was  cured  by  circumcision.) 

(d)  Aural  disease,  in  which  case  the  headache  is  localized  about  the 
mastoid  or  the  temporal  region  near  the  affected  ear. 

(e)  Incipient  organic  cerebral  disease  :  this  is  usually  a  sharp  pain,  ofteu 
nocturnal  and  causing  the  child  to  cry  out.  In  other  cases  it  is  occipital, 
accompanied  by  more  or  less  rigidity  of  the  neck  and  by  vomiting  un- 
attended by  much  nausea.  In  some  cases  of  cerebral  tumor  the  pain  is 
fixed  in  one  part  of  the  cranium  ;  but  no  reliance  should  be  placed  on  this 
as  an  indication  of  the  seat  of  the  lesion.  When  the  lesion  is  syphilitic 
(which  is  rare  in  children),  the  occurrence  of  evening  exacerbation  will 
often  serve  as  a  guide  to  diagnosis. 

(/)  Simple  febrile  states,  or  the  prodromal  stage  of  exanthemata ;  in 
which  the  headache  is  diffused  and  throbbing,  and  is  accompanied  by  the 
symptoms  of  fever. 

(g)  Malarial  headache  manifests  itself  as  a  diffused  pain,  usually  accom- 
panied by  febrile  symptoms.  In  other  cases  the  pain  is  strictly  in  the  area 
of  distribution  of  one  of  the  cranial  nerves  (usually  the  supra-orbital),  and 
constitutes  a  true  neuralgia,  which  sometimes  presents  strict  periodicity. 

(h)  Uraemia  is  a  fertile  source  of  headache  of  great  severity.  It  is 
often  occipital. 

The  thorough  study  of  a  case  of  headache  in  a  child  (or  an  adult)  is,  in 
our  opinion,  one  of  the  most  difficult  problems  of  medicine.  Usually  this 
is  investigated  in  a  superficial  and  unscientific  manner,  and  the  physician 
often  allows  himself  to  be  biassed  by  the  patient's  opening  statement  that  he 
has  "  neuralgia."  The  intimate  relation  of  certain  forms  of  headache  with 
states  of  suboxidation  or  chemical  dyspepsia  is  also  often  ignored,  and  the 
symptom  is  treated  instead  of  the  fundamental  pathological  condition.  In 
our  opinion,  each  case  of  headache  (except,  of  course,  the  accidental  head- 
aches of  the  febrile  state)  should  be  carefully  and  specially  studied.  The 
family  history  should  be  investigated,  the  urine  carefully  examined  (and  by 
this  we  mean  the  examination  of  a  series  of  specimens),  and  the  state  of 
the  eyes,  heart,  and  blood  ascertained.  In  anomalous  cases,  which  do  not 
readily  fall  into  one  of  the  recognized  categories,  all  possible  sources  of 
peripheral  irritation  should  be  sought  for,  and  malingering  borne  in  mind. 
Some  cases  require  the  co-operative  skill  of  several  specialists  (neurologists, 
ophthalmologists,  and  gynaecologists),  for  in  a  case  of  chronic  or  habitual 
headache  every  clue  should  be  investigated  in  the  most  scientific  manner 
possible. 

The  examination  of  the  eyes  in  a  case  of  recurrent  or  nearly  constant 
headache  is  a  matter  of  such  great  importance  that  a  word  as  to  its  manner 
and  scope  may  not  be  out  of  place.  In  the  first  place,  the  examination 
should  extend  to  the  external  muscular  apparatus,  and  the  balance  of  power 
of  the  various  recti  muscles  at  twenty  feet  and  in  accommodation  should 
be  accurately  determined.     In  the  second  place,  the  refraction  should  be 


HEADACHE.  839 

tested  while  the  eye  is  under  the  full  influence  of  atropine.  We  have  notes 
of  several  cases  in  which  before  the  use  of  atropine  vision  was  normal  or 
even  above  normal  (at  twenty  feet),  and  yet  in  which  after  the  action  of 
atropine  marked  hypermetropia  was  found.  In  such  cases  the  good  vision 
was  obtained  by  an  unconscious  accommodative  effort,  involving  undue  ex- 
penditure of  nerve-force, — or,  in  other  words,  strain.  A  third  point  is  that 
under  some  conditions  even  a  slight  fault  is  worthy  of  correction,  at  least 
temporarily.  By  this  we  mean  that  in  certain  conditions  of  anaemia, 
neurasthenia,  or  convalescence  from  acute  disease,  the  accommodative  power 
is  enfeebled,  and  an  habitual  slight  strain,  which  was  well  borne  while  the 
patient  was  in  good  health,  becomes  a  potent  secondary  cause  of  new 
symptoms  of  the  neurasthenic  order. 

As  regards  therapeusis  by  drugs,  it  should  be  as  rational  as  possible  at 
the  present  time.  Several  of  the  best  palliative  remedies  (antipyrin,  anti- 
febrin,  paullinia)  act  in  a  manner  which  we  do  not  understand ;  but  other 
remedies,  such  as  caffeine,  croton  chloral,  aconitine,  atropine,  the  mineral 
acids,  alkaline  or  ferruginous  waters,  dietetic  and  hygienic  measures,  are 
employed  upon  tolerably  clear  indications,  and  we  have  a  fair  knowledge 
of  their  mode  of  action.  The  remedies  to  be  used  most  sparingly  are  the 
bromides  and  morphine.  The  former  tend  to  depress  the  nervous  power, 
and  to  weaken  the  strength  of  the  heart  and  the  arteries,  which  effects  are 
certainly  most  undesirable  in  cases  of  headache  of  whatever  sort.  The 
latter  is  most  dangerous.  It  affords  a  sudden  complete  relief  to  pain,  yet 
reduces  the  ability  to  bear  subsequent  attacks,  and  is  a  most  fertile  source 
of  the  morphine-habit.  From  our  experience  we  have  no  hesitation  in 
stating  it  as  our  belief  that  hundreds  of  persons  are  rendered  morphio- 
maniacs  by  the  thoughtless  administration  of  morphine  for  headaches.  Of 
course  there  are  cases  in  which  extraordinary  violence  of  pain  or  the  coex- 
istence of  ursemia  or  of  organic  cerebral  disease  justifies  the  use  of  mor- 
phine ;  yet  we  hold  to  our  belief  that,  as  a  rale,  the  physician  should  stand 
firm  in  his  refusal  to  give  morphine  or  any  opiate  in  cases  of  headache. 


CHOREA. 

By  B.  SACHS,  M.D. 


By  chorea  we  designate  a  neurosis  which  is  characterized  by  irregular 
involuntary  movements  of  the  muscles,  chiefly  of  the  arms,  legs,  face,  and 
tongue  ;  these  movements  begin  somewhat  suddenly,  are  very  frequent  while 
the  disease  lasts,  but;  as  a  rule,  cease  during  sleep. 

Synonymes.— This  neurosis  is  known,  more  especially  among  the  Ger- 
mans, as  chorea  minor,  in  contradistinction  to  chorea  magna,  a  neurosis  of 
an  hysterical  or  a  psychic  character.  With  the  latter  we  are  not  directly 
concerned  and  the  trouble  under  discussion  will  be  designated  as  chorea, 
pure  and  simple.  St.  Vitus's  dance,  Scelotyrbe,  Melancholia  saltans,  Chorea 
of  Sydenham,  are  other  names  which  are  occasionally  given  to  this  disorder : 
the  first  and  the  last  of  these  designations  are  still  in  common  use;  the 
other  terms  are  obsolete. 

History.— Choreiform  troubles  have  been  well  described  by  medical 
authors  of  many  centuries  ;  but  they  have  generally  referred  to  the  dancing 
manias  of  a  religious  character,  so  common  in  the  Middle  Ages.  An  out- 
break of  a  severe  form  in  Strasburg  in  the  early  part  of  the  fifteenth  cen- 
tury has  given  one  of  the  names  in  common  use  at  the  present  day,  for 
during  this  outbreak  the  chief  magistrate  of  Strasburg  ordered  those 
afflicted  with  dancing  mania  (x"Peia)  to  rePair  to  tne  cnaPel  of  Saint  Vitus 
in  Zabern,  a  small  village  in  Alsace,  not  far  from  Strasburg.  The  name, 
St.  Vitus's  dance,. is  the  only  point  of  affinity  between  the  dancing  mania 
of  old  and  the  idiopathic  chorea  of  the  present  day.  Idiopathic  chorea  was 
placed  on  a  firm  footing  by  the  descriptions  of  Sydenham,  and  it  is  a  mere 
matter  of  justice  to  remember  his  name  in  connection  with  this  important 
neurosis.1 

Etiology. — Chorea  is  distinctly  a  neurosis  of  early  life.  "With  the 
exception  of  two  cases  reported  by  Sinkler*  in  persons  over  eighty  years, 
the  vast  majority  begin  in  early  youth,  and  first  attacks  of  this  disease 
almost  invariably  occur  thus  early.  Dr.  Stephen  Mackenzie  has  given  the 
statistics  of  four  hundred  and  thirty-nine  cases  tabulated  for  the  British 

1  The  history  of  chorea  has  been  well  written  by  Soltmann  in  Gerhardt's  Manual,  vol.  v. 

2  Journal  of  Nervous  and  Mental  Diseases,  July,  1881. 
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Medical  Association  Collective  Investigation  Committee.1  Of  these  four 
hundred  and  thirty-nine  cases,  thirty-four  per  cent,  occurred  between  the 
ages  of  five  and  ten  years,  forty-three  per  cent,  between  ten  and  fifteen 
years,  and  sixteen  per  cent,  between  fifteen  and  twenty  years.  The  largest 
number  of  attacks  occur  in  the  thirteenth  year  of  life.  But  some  cases 
occur  even  much  earlier  than  these  tables  would  indicate.  I  have  seen  one 
case  in  a  child  a  little  under  one  year  of  age,  and  several  in  children  between 
two  and  three  years  of  age. 

Sinkler2  refers  to  a  case  of  congenital  chorea  due  to  fright  of  the  mother 
during  pregnancy,  and  similar  cases  have  been  recorded  by  others.  Heredi- 
tary predisposition  must  be  taken  into  account.  Chorea  is  evidently  one 
of  several  neuroses  which  may  be  developed  in  the  children  of  parents 
afflicted  with  epilepsy,  migraine,  or  chorea.  I  have  on  various  occasions 
had  under  treatment  a  father  for  epilepsy  and  his  child  for  chorea. 

Keference  must  be  made  to  a  special  form  of  chorea,  the  so-called 
hereditary  chorea  of  Huntington.3  This  form  appears  late  in  life,  generally 
about  the  age  of  forty  or  later ;  it  occurs  in  members  of  the  same  family, 
and  is  distinguished  from  the  ordinary  chorea  by  the  association  with  it  of 
marked  psychic  disturbance  amounting  to  dementia. 

Peretti4  gives  the  history  of  four  families  descended  from  a  choreic 
woman;  two  families  were  free,  but  in  the  other  two  families  twelve 
persons  were  affected  with  chorea.  Additional  cases  have  been  reported 
by  McLeod,5  Zacher,6  Hoffmann,7  and  Sinkler,8  the  last-named  author 
showing  that  the  disease  was  recognized  by  Dr.  Waters  in  1841. 

In  June,  1890,  Weir  Mitchell9  made  an  interesting  report  upon  several 
cases  of  "  spinal  chorea,"  possibly  of  hereditary  form,  occurring  in  adult 
individuals  and  resembling  dog-chorea. 

Sex. — All  authors  are  agreed  as  to  the  greater  liability  of  the  female 
sex.  Sinkler  has  collected  three  hundred  and  twenty-eight  cases,  of  which 
two  hundred  and  thirty-two  were  females  and  ninety-six  males.  Gowers,10 
who  has  combined  the  statistics  of  several  other  writers  with  his  own,  found 
that  of  one  thousand  cases  only  three  hundred  and  sixty-five  were  boys. 
My  own  experience  is  in  entire  accord  with  these  statistics :  of  seventy 
cases,  twenty-one  were  males  and  forty-nine  were  females." 


1  British  Medical  Journal,  February,  1887. 

2  Pepper's  System  of  Medicine,  vol.  v.  p.  441. 

3  Medical  and  Surgical  Reporter,  1872. 

I  Berlin.  Klin.  Wochenschr. ,  1885. 
6  Journal  of  Mental  Sciences,  1881. 
'  Keurolog.  Centralblatt,  1888. 

'  Virchow'.s  Archiv,  vol.  xci. 

8  Journal  of  Nervous  and  Mental  Diseases,  February,  1889. 

9  At  the  meeting  of  the  American  Neurological  Association.     See  Journal  of  Nervous 
and  Mental  Diseases,  1890,  p.  427. 

10  Diseases  of  the  Nervous  System,  p.  957. 

II  This  table  includes  only  cases  seen  within  the  last  year  and  a  half. 
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Race. Statistics  with  regard  to  the  influence  of  race  upon  chorea  are 

insufficient.  Weir  Mitchell1  thinks  that  the  negro  race  is  almost  exempt 
from  chorea  but  my  own  experience  is  at  variance  with  this.  Among  the 
very  limited  number  of  negroes  who  seek  treatment  at  the  New  York 
Polyclinic,  there  have  been  a  number  of  children  suffering  from  chorea, 
and,  curiously  enough,  all  of  these  have  been  boys.  Competition  at  school 
seemed  to  me  to  have  been  the  exciting  cause  of  these  cases. 

Climate  has  no  distinct  bearing,  as  far  as  can  be  made  out,  either  upon 
the  development  of  the  disease  proper  or  upon  the  causation  of  the  indi- 
vidual attack,  but  there  seems  to  be  a  distinct  seasonal  influence  upon  the 
occurrence  of  attacks.  Dr.  Morris  Lewis,2  of  Philadelphia,  has  found  that 
the  fewest  attacks  occurred  in  October  (4.1  per  cent.)  and  the  greatest  num- 
ber in  March  (15.3  per  cent.).3  On  the  whole,  my  own  experience  is  in 
agreement  with  this ;  but  I  have  never  been  able  to  overlook  the  fact  that 
many  of  the  attacks  occurring  in  early  autumn  follow  upon  the  opening 
of  school,  and  that  in  March  the  strain  of  winter  duties  is  greatest,  and,  as 
applied  to  the  individual  case,  particularly  in  private  practice,  I  have 
always  been  able  to  find  some  other  than  seasonal  and  a  more  plausible 
influence.  Dr.  Morris  Lewis  has  paid  much  attention  to  this  subject,  and 
his  conclusions  deserve  careful  consideration.  It  is  my  duty,  therefore,  to 
refer  to  these  additional  facts  :  no  correspondence  has  been  found  between 
the  occurrence  of  chorea  and  variations  in  temperature,  humidity,  or  baro- 
metric pressure ;  there  was  a  correspondence,  however,  between  the  number 
of  attacks  of  chorea  and  the  number  of  rainy  and  cloudy  days  and  the 
number  of  storm-centres  that  passed  over  Philadelphia.  I  repeat  that  all 
such  statements  must  be  taken  with  great  reserve ;  they  will  gain  in  value 
if  other  observers  in  different  stations  reach  the  same  or  similar  results. 

As  regards  the  causation  of  the  disease  itself,  and  not  of  the  attacks, 
other  factors  play  a  much  more  important  role.  Above  all,  we  have  to 
me-ntion  fright,  the  acute  diseases,  particularly  acute  rheumatism  and  scar- 
latina, cardiac  disease,  and  pregnancy. 

Fright  and  strong  emotional  excitement  are  so  frequently  the  cause  of 
chorea  that  it  is  unnecessary  to  give  statistics  on  this  point.  It  is  the  direct 
cause  of  choreic  attacks  in  fully  one-fourth  of  the  reported  cases,  and  in 
my  own  cases  it  was  found  in  more  than  half. 

The  first  attack  as  well  as  recurrent  attacks  may  be  due  to  this  cause ; 
a  first  attack,  as  a  rule,  follows  either  immediately  or  within  a  few  days 
after  the  fright.  Thus,  I  had  under  my  observation  for  a  long  time  a 
child  that  lived  near  the  Brooklyn  Theatre  at  the  time  of  the  great  fire. 
The  child  was  startled  by  the  sight  of  the  flames,  and  within  a  few  hours 
began  to  twitch,  and  soon  developed  severe  chorea.     In  one  case  the  sight 


'  Lectures  on  Nervous  Diseases. 

2  The  Polyclinic,  January,  1887  :  cf.  also  Dr.  Mitchell's  views. 

8  Wicke's  (1844)  and  Gerhardt'a  statistics  are  in  general  agreement  with  this. 
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of  a  street-brawl,  in  another  the  sight  of  a  dead  body,  and  in  still  another 
the  news  of  the  death  of  the  child's  father,  was  the  direct  cause  of  the 
choreic  attack.  In  children  who  have  had  chorea  trivial  occurrences  are  apt 
to  bring  on  an  attack.  Slight  overstrain  at  school,  the  unexpected  report 
of  a  pistol,  a  severe  thunder-storm,  or  a  severe  scolding  by  a  parent  (as 
occurred  in  a  private  case  of  mine)  may  be  sufficient  to  bring  on  an  attack. 

Acute  Rheumatism. — Different  interpretations  have  been  put  upon  the 
fact,  but  the  fact  is  undisputed  that  in  a  very  large  number  of  cases  of 
chorea  Ave  also  obtain  a  history  of  rheumatism ;  but  a  causal  relation  can 
be  proved  in  those  cases  only  in  which  the  rheumatism  distinctly  preceded 
the  attack.  This  occurred  in  about  one-fourth  of  the  cases  reported  by  Sde,1 
Roger,2  the  British  Medical  Association  Collective  Investigation  Committee, 
and  Gowers.  Eichhorst  and  Strumpell  think  the  relationship  between 
rheumatism  and  chorea  an  occasional  one ;  Brieger3  insists  on  the  existence 
of  an  alternation  between  these  conditions. 

Steiner4  states  that  in  but  four  of  two  hundred  and  fifty-two  cases  did 
chorea  develop  during  the  course  of  acute  articular  rheumatism.  Sturgis 
found  rheumatism  (preceding?)  in  twenty  per  cent,  of  two  hundred  and 
nineteen  choreas,  but  does  not  think  there  is  any  causal  relation,  because 
fifteen  per  cent,  of  all  children  are  rheumatic.  Allan  McLane  Hamilton5 
found  twenty  per  cent,  of  all  school-children  in  New  York  City  choreic, 
or  affected  with  some  similar  disorder.  These  statistics  are  startling,  and 
need  verification  :  if  correct,  the  coincidence  of  the  two  diseases  would  be 
more  probable  than  a  causal  relation  between  the  two. 

I  could  obtain  a  satisfactory  history  of  rheumatism  in  only  eight  of 
seventy  cases  of  chorea.  Romberg  and  Niemeyer  denied  any  relationship 
between  the  two  affections,  but  their  objections  were  urged  before  the  more 
careful  statistics  of  recent  years  had  been  recorded.  Sinkler  found  a  history 
of  rheumatism  in  thirty-seven  of  two  hundred  and  seventy-nine  cases. 
Hirt,6  one  of  the  latest  writers  on  this  subject,  thinks  that  there  is  a  com- 
mon toxic  agent,  which  if  it  affect  the  cortex  will  produce  choreic  move- 
ments, if  it  affect  the  joints  chiefly  will  give  rise  to  acute  rheumatism.  This 
is  jumping  at  conclusions.  That  toxic  agents  may  occasionally  produce 
rheumatism  and  chorea  I  am  willing  to  allow,  but  the  large  number  of 
cases  due  to  fright  cannot  be  accounted  for  in  this  way.  Here,  again, 
the  germ-theory  obscures  our  vision.  An  infectious  or  toxic  disease  may 
produce  chorea,  but  if  it  does  so  it  acts  simply  as  a  debilitating  factor,  just 
as  chorea  may  be  due  to  any  exhausting  disease,  to  a  profound  anaemia, 
and  the  like.     Among  recent  writers,  Herringham,7  Cheadle,8  Mackenzie, 


1  Mem.  de  l'Acad.,  xv.  1850.  2  Arch.  gen.  de  Med.,  1886,  xii. 

s  Berlin.  Klin.  Wochenschr.,  1886,  No.  10. 

*  Ziemssen's  Cyclopaedia,  vol.  xiv.  p.  427. 

5  American  Psychological  Journal,  February,  1876. 

8  Pathologic  und  Therapie  der  Nervenkrankheiten,  p.  397. 

'  Lancet,  January  12,  1889.  8  Ibid.,  May  4,  1889. 
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Bouchaud,1  believe  that  an  intimate  relation  exists  between  chorea  and 

rheumatism. 

Heart-disease  precedes  chorea  in  one-quarter  to  one-half  of  the  cases.2 
I  have  found  organic  heart-disease  in  twelve  cases  out  of  seventy.  There 
is  no  need  in  this  instance  of  assuming  any  infectious  agent  as  the  cause 
of  both  the  myo-  and  the  endo-carditis  on  the  one  hand,  and  of  chorea  on 
the  other :  if  any  explanation  must  be  given  of  the  relationship  between 
these  two  conditions,  it  seems  much  more  rational  to  ascribe  the  chorea  to 
the  slight  derangements  and  irregularities  of  vascular  supply  of  the  highest 
nerve-elements,  resulting  from  the  cardiac  lesion,  although  there  may  be  no 
gross  signs  of  faulty  compensation. 

Pregnancy  is  so  frequent  a  cause  of  this  disorder  that  chorea  gravidarum 
is  a  well-known  affection.  Asa  rule,  it  occurs  in  women  who  have  had 
attacks  of  chorea  in  earlier  life.  A  first  attack  during  pregnancy  is  rare. 
Women  under  twenty-five  are  most  apt  to  be  affected,  and  the  largest 
number  of  attacks  occur  during  the  third  month,3  and  more  particularly 
during  a  first  pregnancy.  Not  long  since  I  had  occasion  to  see  in  consul- 
tation a  young  lady  who  had  had  chorea  in  childhood,  and  who  had  slight 
choreic  movements  of  the  tongue  during  her  period  of  engagement.  These 
disappeared  before  marriage.  Shortly  after  marriage  she  became  pregnant, 
and  in  the  second  or  third  month  of  pregnancy  she  developed  severe 
chorea.  Although  this  lasted  a  few  months,  pregnancy  was  not  interfered 
with,  and  at  full  term  she  gave  birth  to  a  strong,  healthy  child. 

I  have  known  cases  to  develop  after  childbirth,  and  in  a  case  seen  about 
six  months  ago  distinct  chorea  was  associated  with  acute  puerperal  mania. 
In  this  case  there  was  undoubted  chorea,  and  the  movements  were  very 
different  from  the  ordinary  restless  movements  of  acute  mania.  The  asso- 
ciation of  these  two  conditions  is  not  surprising,  if  we  regard  both  of  them 
(the  acute  mania  and  the  chorea)  as  symptoms  of  exhaustion  of  the  entire 
central  nervous  system.4 

In  the  absence  of  pregnancy,  marriage  alone,  with  the  attendant  excite- 
ments, is  sufficient  to  produce  a  recurrence  of  chorea.  This  was  well  illus- 
trated by  a  case  under  my  observation  at  the  Polyclinic,  of  a  young  Russian 
woman  aged  eighteen  years,  who  had  married  a  few  months  previously, 
who  was  markedly  hysterical  and  could  be  easily  hypnotized,  and  who 
developed  chorea  almost  -immediately  after  marriage,  but  was  not  pregnant 
when  last  seen,  six  months  after  marriage.  The  choreic  movements,  it  is 
worth  adding,  disappeared  entirely  during  the  hypnotic  state,-  as  they  do  in 
ordinary  sleep. 

1  Rev.  mens,  de  l'Enfance,  1889. 

2  Statistics  of  the  British  Medical  Association  Collective  Investigation  Committee  and 
of  Gowers. 

8  This  statement  is  hased  upon  numerous  statistics. 

*  Ruheman  (Berlin  Dissertation,  1889)  and  Handfield  Jones  (British  Medical  Journal, 
1889)  are  the  recent  writers  on  the  chorea  of  pregnancy. 
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It  seemed  proper  to  introduce  these  statements  regarding  chorea  in  the 
adult,  for  it  is  almost  invariably  the  result  of  chorea  in  early  life. 

Reflex  chorea  is  frequently  mentioned.  The  reflex  origin  of  all  func- 
tional disorders  of  the  nervous  system  is  urged  by  many  writers ;  but,  if 
carefully  sifted,  it  will  be  found  that  there  are  very  few  truly  reflex  choreas. 
The  only  cases  I  have  seen  which  were  of  indubitable  reflex  origin  were 
due  to  intestinal  parasites.  I  have  in  mind  two  cases,  and  only  two,  out  of 
a  very  considerable  number,  in  which  the  presence  of  a  tape-worm  seemed 
to  account  for  the  chorea ;  at  all  events,  the  latter  disappeared  very  soon 
(within  a  week)  after  the  removal  of  the  worm.  I  am  in  doubt  as  to  reflex 
choreas  due  to  nasal  or  ocular  trouble ;  some  of  these  are  more  properly 
habit  choreas,  or,  according  to  Gowers,  habit  spasms,  but  of  those  cases  of 
true,  generally  facial,  chorea  which  I  have  seen,  which  had  been  under  the 
treatment  of  rhinologists  and  oculists,  and  were  referred  by  them  to  me,  all 
were  relieved  by  general  choreic  treatment,  and  not  by  local  treatment  of 
the  nose  or  eyes.  Allowing  for  the  fact  that  these  cases  were  the  very  ones 
which  did  not  do  well  under  local  treatment,  and  that  those  that  do  well  do 
not  reach  the  neurologist,  yet,  from  my  own  experience  with  a  large  number 
of  cases  which  consulted  me  in  the  first  instance,  and  from  conversation 
with  many  specialists,  I  feel  warranted  in  saying  that  there  are  very  few 
cases  of  true  reflex  chorea. 

The  relation  between  epilepsy  and  chorea  is  worth  mentioning.  Gowers 
refers  to  a  few  cases  in  which  epilepsy  dated  from  chorea,  and  I  have  now 
under  observation  at  the  Montefiore  Home  a  woman  about  forty  years  of 
age  who,  in  addition  to  carcinoma  uteri,  presents  the  most  marked  chorea 
of  the  face-muscles  and  of  the  tongue ;  so  extreme  are  the  choreic  move- 
ments that  speech  is  absolutely  unintelligible,  and  the  attempt  to  use  the 
lips  results  in  the  most  curious  grimaces.  In  this  case  the  chorea  began 
after  the  cessation  of  epileptic  attacks  a  few  years  ago. 

Pathology;  Pathological  Anatomy. — The  morbid  changes  underly- 
ing chorea  are  still  a  great  mystery.  Not  that  autopsies  are  wanting,  for 
there  are  many  such  on  record,  in  spite  of  the  fact  that  chorea  is  rarely  a 
fatal  disease ;  but  there  have  been  so  many  different  post-mortem  findings 
described  that  each  writer  may  be  said  to  have  his  own  peculiar  view  of  the 
pathology  of  this  disease.  Those  who  may  be  interested  in  the  older  theories 
concerning  chorea  will  find  them  without  number  in  Soltmann's  article  on 
chorea  in  Gerhardt's  large  manual.  Anything  and  everything,  from  blood- 
diathesis  to  a  tumor  in  any  part  of  the  brain,  has  at  one  time  or  another 
been  held  to  be  the  cause  of  chorea.  See  collected  eighty-four  cases  of 
chorea  on  which  a  post-mortem  examination  had  been  made.  In  sixteen 
no  changes  were  found  in  the  central  nervous  system.  In  thirty-two  there 
were  lesions  in  the  brain  and  nervous  centres  (softening  and  tuberculosis), 
and  in  the  remainder  there  was  congestion  of  the  serous  membranes.    Ogle1 


1  British  and  Foreign  Medico-Chirurgical  Review,  1868. 


CHOREA. 


846 

also  speaks  equally  vaguely  of  congestion  of  the  nervous  centres ;  Pye-Smith ' 
mentions  hyperemia  of  the  brain  and  cord, — statements  which  every  one 
will  be  able  to  take  at  their  true  value.  In  1868  Steiner2  reported  the 
careful  examination  of  three  cases  of  chorea.  He  found  a  cerebro-spinal 
auEemia  and  some  connective-tissue  proliferation  in  the  upper  part  of  the 
spinal  cord ;  consequently,  he  looked  upon  chorea  as  a  sort  of  "  spinal 
irritation."  This  view  is  not  shared  by  any  of  the  more  recent  writers, 
although  several  of  them  have  found  changes  in  the  spinal  cord  as  well  as 
in  the  brain. 

Meynert3  and  Ellischer4  have  found  hyaline  degeneration  in  the  nerve- 
cells  of  the  central  ganglia.  The  last-named  author  also  found  changes  in 
the  vessels  of  the  central  ganglia,  as  well  as  extravasation  of  blood  into 
the  connective  tissue  of  the  brain,  and  numerous  emboli  in  the  smallest 
vessels  of  the  cortex.  Flechsig  has  found  hyaline  changes  in  the  anterior 
divisions  of  the  lenticular  nucleus. 

Dickinson,5  whose  studies  were  made  with  unusual  care,  has  analyzed  a 
large  number  of  post-mortem  reports,  and  finds  that  hyperemia  of  the 
brain  and  cord  and  numerous  hemorrhages  into  those  regions  of  the  brain 
supplied  by  the  middle  cerebral  artery  constitute  the  most  frequent  morbid 
condition  of  chorea,  but  he  objects  to  the  embolic  theory. 

The  embolic  origin  of  chorea  has  been  maintained  by  many  authors, 
chief  among  them  being  Hughliugs  Jackson,  who  holds,  furthermore,  that 
the  frequent  involvement  of  the  face-muscles  proves  the  cerebral  origin  of 
chorea.  The  association  of  endocarditis  with  chorea  (in  seventeen  of  twenty- 
two  fatal  eases  collected  by  Dickinson)  lends  considerable  force  to  the  argu- 
ments of  those  who  advance  the  embolic  theory  of  the  origin  of  chorea. 
This  explanation  is  unsatisfactory  in  that  large  number  of  cases  in  which 
there  is  no  endocarditis,  and,  furthermore,  a  most  careful  examination  by 
Growers  and  others  has  failed  to  reveal  emboli  in  the  brains  of  persons  who 
have  died  with  chorea.  The  most  direct  proof  of  the  relation  between 
chorea  and  capillary  embolism  of  the  brain  was  given  by  Angel  Money) 
who  by  injections  of  a  fluid  into  the  carotids  of  animals  produced  move- 
ments closely  resembling  those  of  chorea,6  and  this  condition  was  associated 
with  capillary  embolism  of  the  brain  and  cord. 

To  complete  the  list  of  post-mortem  findings,  we  add  that  Golgi  found 
calcification  of  the  cells  of  Purkinje  in  the  cerebellum  (quoted  by  Growers). 
Ellischer7  and  Lockhart  Clarke  found  changes  in  the  nerve-elements  and 
connective  tissue  in  the  spinal  cord,  and  Ellischer  even  describes  a  hyaline 


1  Guy's  Hospital  Reports,  1874. 

2  Jahrb.  f.  Kinderheilkunde. 

3  Allg.  Wien.  Med.  Zeitung,  1868. 

4  Ziemssen's  Cyclopaedia,  vol.  xiv. 

6  Medico-Chirurgical  Transactions,  1876,  vol.  xli. 

6  Lancet,  1885. 

'  Virchow's  Archiv,  vol.  lxi. 
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degeneration  of  the  axis-cylinders  of  peripheral  nerves.  Dana1  found 
an  intense  cerebral  and  spinal  hyperemia;  Handford2  found  numerous 
small  hemorrhages,  thromboses,  and  a  general  dilatation  of  the  blood-vessels 
in  the  medulla,  pons,  and  spinal  cord.  Garrod3  attributes  chorea  to  an 
overgrowth  of  connective  tissue  in  the  nerve-centres,  while  Grosse4  pro- 
claims himself  an  adherent  of  the  theory  of  the  embolic  origin  of  chorea. 

From  the  preceding  account  of  post-mortem  findings  but  one  inference 
can  be  made :  the  true  pathology  of  chorea  is  still  unknown.  Such  facts 
as  we  have  obtained  point  to  a  wide-spread  nutritive  and  functional  dis- 
turbance of  the  higher  nerve-elements  throughout  the  central  nervous  system. 
This  disturbance  need  not  be  due  in  every  case  to  one  and  the  same  cause. 
The  ganglion-cells  and  higher  nerve-elements  are  very  sensitive  to  the 
slightest  changes  of  blood-supply.  In  one  case  a  general  hypersemia  may 
be  sufficient  to  disturb  their  normal  blood-supply,  and  in  another  case 
capillary  emboli  may  produce  the  same  result.  As  there  is  good  reason  to 
suppose  that  irritation  of  gray  matter  anywhere  in  the  central  nervous 
system  may  give  rise  to  epileptic  convulsions  (how  else  can  we  explain  the 
initial  convulsions  of  anterior  poliomyelitis?),  so  a  change  in  the  nutritive 
condition  of  the  ganglion-cells  and  higher  nerve-elements  in  any  part  of 
the  gray  matter  of  the  central  nervous  system  may  give  rise  to  choreic 
movements.  That  chorea  is  in  most  instances  a  cerebral  disease  may  be  in- 
ferred from  the  very  frequent  association  of  the  severer  forms  with  psychic 
changes,  from  the  involvement  of  the  face,  as  Jackson  pointed  out,  and 
from  the  association  with  epilepsy,  as  proved  by  cases  of  Gowers,  and  by 
my  own  case,  recorded  on  p.  845. 

The  occurrence,  or  rather  the  persistence,  of  chorea  in  dogs  after  section 
of  the  spinal  cord,  and  the  very  remarkable  cases  in  man,  reported  by  Weir 
Mitchell,  and  resembling  dog-chorea,  seem  to  me  to  point  to  the  possibility 
of  unusual  forms  of  chorea  being  due  to  involvement  of  the  spinal  cord. 

In  conclusion,  let  me  remind  the  reader  that  the  post-hemiplegic  chorea 
of  children  is  quite  as  apt  to  occur  after  cortical  as  after  intra-cerebral 
lesions.  Inasmuch  as  I  have  allowed  that  gray  matter  anywhere  in  the 
brain  or  the  spinal  cord  may  be  the  seat  of  the  lesion  of  chorea,  I  have 
no  reason  specially  to  defend  or  combat  the  older  view  of  the  thalamic 
origin  of  chorea.  In  some  cases  the  lesion  may  be  in  the  thalamus,  but  it 
may  also  be  in  the  lenticular  nucleus,  as  in  the  case  of  Flechsig,  or  in  any 
other  ganglionic  mass. 

Symptomatology. — Involuntary  and  irregular  twitching  movements 
of  any  muscle  or  groups  of  muscles  of  the  body  constitute  the  cardinal 
symptom  of  chorea.  The  muscles  of  the  hands  and  fingers  and  of  the 
face  and  tongue  are  most  often  affected,  but  it  is  not  rare  to  find  the  leg- 


1  Medical  Record,  October  19,  1889. 

2  Brain,  July,  1889. 
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and  trunk-muscles  also  involved.  These  twitching  movements  are  apt  to 
be  worse  on  voluntary  effort,  but  they  also  appear  at  shorter  or  longer 
intervals  when  no  muscular  effort  is  attempted ;  they  may  become  most 
marked  if  the  patient  makes  a  determined  effort  to  keep  the  part  absolutely 

quiet. 

Iu  addition  to  these  twitching  movements  there  is  a  general  restlessness 
of  the  body;  while  under  examination  the  patient  changes  his  position 
everv  second, — rests  first  upon  one  foot,  then  upon  another,  keeping  up  a 
constant  change.  If  the  physician  examine  the  hands,  the  twitching  may  be 
inhibited  in  them  for  one  moment,  but  some  other  part,  the  face  or  the  leg, 
will  twitch  all  the  more  for  the  time-being. 

In  a  large  number  of  patients  but  one-half  of  the  body  is  involved,  and 
in  that  case  we  speak  of  hemichorea.  As  far  as  can  be  gathered  from 
extensive  statistics,  right  and  left  hemichorea  are  equally  frequent.  This 
is  fully  confirmed  by  my  own  cases. 

As  a  rule,  the  twitching  movements  are  so  distinct  from  the  start  that  no 
special  examination  is  needed  for  purposes  of  diagnosis ;  in  some  instances, 
however,  the  disease,  or  a  choreic  attack,  begins  with  a  general  restlessness, 
and  the  choreic  movements  can  be  discovered  only  upon  close  inspection  of 
the  hand  or  tongue.  If  the  nature  of  the  disease  is  in  doubt,  I  ask  the 
little  patient  to  place  its  hand  quietly  upon  my  own,  or  between  my  two 
hands :  in  this  way  the  irregular  choreic  movements  can  be  easily  seen  or 
felt.  The  true  nature  of  many  a  trouble  which  appears  to  be  nothing  more 
than  a  "  little  nervousness"  may  thus  be  detected.  The  very  greatest 
importance,  and  more  than  is  generally  allowed,  should  be  attached  to  the 
tongue.  In  doubtful  cases  choreic  movements  of  the  tongue  will  often  prove 
the  nature  of  the  disease.  I  have  found  this  to  be  true  in  a  number  of 
instances  of  supposed  habit  chorea  or  habit  spasm  of  the  face-muscles. 

If  the  tongue,  when  protruded,  shows  the  characteristic  choreic  move- 
ments, it  is  well  to  regard  the  disease  as  true  chorea.  The  exact  nature 
of  these  tongue-movements  is  difficult  to  describe ;  they  are  slow,  coarse, 
and  rhythmical,  and  when  the  tongue  is  protruded  the  mouth  is  opened 
unnecessarily  widely,  and  the  tongue  is  soon  caught  between  the  teeth. 
These  movements  give  rise  to  what  I  should  be  inclined  to  call  the  "  facies" 
of  chorea. 

All  the  movements  of  a  choreic  patient  (except  in  the  milder  cases)  are 
characterized  by  extreme  awkwardness.  This  is  well  shown  if  the  patient 
fastens  or  unfastens  his  clothes,  in  raising  a  glass  of  water  to  the  lips,  in 
attempting  to  hold  the  pen  in  writing;  in  short,  in  whatever  muscular 
effort  the  patient  may  make.  This  awkwardness  and  the  constant  jerking 
of  the  head  and  body  are  the  source  of  greatest  annoyance  to  the  patient. 
In  fully  nine-tenths  of  the  cases  the  patient,  while  annoyed,  does  not 
appear  to  be  fatigued  by  the  jerking  movements  of  the  muscles ;  but  in  the 
remaining  tenth  the  movements  are  so  severe  that  they  lead  to  great  exhaus- 
tion.    It  is  fortunate  for  these  patients,  as  for  all  other  choreic  patients, 
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that  the  movements  cease  during  sleep.  Two  years  ago  I  had  under  treat- 
ment a  little  girl,  six  years  of  age,  the  child  of  healthy  and  intelligent 
parents.  I  had  carried  the  child  successfully  through  its  first  attack  of 
chorea;  in  the  second  attack,  which  came  on  after  a  fright,  the  movements 
were  so  extreme  and  sleep  was  so  poor  that  within  a  few  weeks  the  child 
died  of  exhaustion  ;  the  heart  had  been  involved  in  the  first  attack ;  it  was 
not  involved  in  the  second  attack,  except  that  the  almost  continuous  and 
extreme  movements  increased  the  work  which  it  had  to  perform. 

This  is  the  only  fatal  case  of  chorea  I  have  seen  among  a  large  number 
of  severe  cases.  In  the  severer  forms  the  movements  are  often  so  excessive 
that  the  bed  must  be  well  padded,  or  the  patient  be  watched  constantly,  to 
prevent  injury  to  the  body. 

Some  weakness  of  the  muscles  is  regularly  associated  with  the  choreic 
movements.  Gowers  has  proposed  the  term  "  paralytic  chorea"  for  those 
cases  in  which  there  is  marked  paralysis,  but  I  can  find  no  sufficient  excuse 
for  the  introduction  of  this  term.  The  difference  is  one  of  degree,  not  of 
kind. 

Speech  is  frequently  involved.  The  choreic  movements  of  the  tongue 
aud  laryngeal  muscles  may  make  speech  altogether  unintelligible.  In  the 
milder  cases  there  is  a  little  awkwardness  of  articulation,  a  tendency  to 
break  off  words,  to  begin  sentences  again  and  again,  but  nothing  more. 

Deglutition  may  be  difficult ;  the  tongue  is  frequently  bitten,  and,  from 
the  awkwardness  in  the  use  of  knife  and  fork  and  in  passing  food  to  the 
mouth,  the  patient  is  an  ungainly  sight  while  at  his  meals. 

Mention  should  also  be  made  of  laryngeal  chorea,  a  special  form  of 
chorea  in  which  the  laryngeal  muscles  are  chiefly  affected,  the  result  being 
a  peculiar  bark,  which  is  repeated  at  short  intervals.  These  cases  are 
sometimes  mistaken  for  cases  of  hysterical  bark,  but  the  general  restlessness 
and  the  age  of  the  patient,  and  the  choreic  movements  of  the  tongue,  make 
the  diagnosis  an  easy  one.  A  few  years  ago  I  saw  a  typical  case  of  the 
kind  at  the  Polyclinic.  The  patient  was  a  girl  ten  years  of  age,  who  began 
to  "  bark"  after  a  sudden  fright.  The  child  presented  other  symptoms  of 
chorea,  and  recovered  under  the  usual  treatment  for  chorea.  There  was  no 
symptom  of  hysteria  in  the  case.  From  my  own  experience  I  infer  that 
this  is  the  rarest  form  of  chorea. 

The  electrical  reactions  are  sometimes  slightly  altered  in  cases  of  chorea. 
Rosenthal,  Benedikt,1  and  Gowers  found  an  increased  response  to  the  faradic 
and  galvanic  currents  on  the  part  of  the  muscles  and  nerves  of  the  affected 
side.  This  could  be  determined  only  in  cases  of  hemichorea.  Some  have 
asserted  that  the  reaction  of  degeneration  with  qualitative  galvanic  changes 
(A.C.C.  >  K.C.C.,  etc.)  occurs  in  some  instances.  I  am  inclined  to  ques- 
tion the  truth  of  this  statement.  I  have  made  a  large  number  of  electrical 
examinations  of  choreic  patients,  and  have  never  found  a  change  of  the 

1  Quoted  by  Gowers. 
Vol.  IV.— 54 
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normal  galvanic  formula.     If  the  reaction  of  degeneration  be  present,  some 
complicating  disease  should  be  looked  for. 

Mental  disturbance  is  not  unknown  in  chorea,  though  it  is  an  excep- 
tional occurrence.  As  a  matter  of  fact  the  mental  calibre  of  choreic  pa- 
tients, and  of  choreic  children  in  particular,  is  rather  above  than  below  par. 
Children  who  by  means  of  a  better  mental  development  stand  head  of  the 
class,  who  work  for  prizes  and  win  them,  children  who  are  under  constant 
mental  strain,  and  about  whom  parents  and  teachers  make  much  ado  because 
they  are  bright, — these  are  the  very  ones  most  apt  to  be  attacked  by  chorea. 
In  some  exceptional  cases  there  is  a  "  chorea  of  the  brain,"  as  well  as  of  the 
body,  and  in  those  patients  a  maniacal  condition  is  associated  with  chorea. 
It  is  a  rather  rare  occurrence  to  find  cases  which  were  at  the  beginning  dis- 
tinctly choreic,  and  which  became  maniacal  later  on.  The  reverse  is  much 
more  frequent.  In  many  cases  of  acute  mania,  particularly  in  young 
women,  I  have  noticed  that  the  movements  of  the  extremities  and  of  the 
tongue  were  typically  choreic. 

A  majority  of  the  patients  with  severe  chorea  show  at  the  start  a  marked 
irritability  of  temper;  some  exhibit  distinct  apathy  amounting  almost  to 
stupor.  In  a  very  few  cases,  particularly  if  the  chorea  becomes  chronic,  a 
condition  of  dementia  may  ensue.  But  I  repeat  that  the  mental  disturb- 
ances are  generally  slight  and  transient. 

Complications. — Whatever  our  views  of  the  causal  relation  may  be 
(see  p.  843),  the  fact  remains  that  rheumatism  and  cardiac  disease  are 
the  most  frequent  complications  of  chorea.  Acute  articular  rheumatism 
is  a  frequent  and  immediate  forerunner  of  chorea  ;  it  may  also  appear  un- 
expectedly in  the  course  of  an  attack  of  chorea.  Meynet,1  Barlow  and 
Warner,2  and  Hirschsprung3  describe  small  subcutaneous  nodules  as  evi- 
dence of  the  rheumatic  diathesis  in  cases  of  chorea.  In  the  course  of  an 
attack  of  chorea  with  acute  articular  rheumatism,  endocarditis  may  ap- 
pear. In  such  cases  the  endocarditis  is  to  be  attributed  to  the  rheumatism 
rather  than  to  the  chorea. 

The  condition  of  the  heart  should  be  frequently  examined.  The  fre- 
quency of  ansemia  in  cases  of  chorea  makes  it  incumbent  upon  the  physician 
to  allow  for  hsemic  murmurs  and  for  a  slight  dilatation  of  the  heart,  which 
may  be  due  to  profound  ansmia.  But  in  a  very  large  number  of  patients 
the  murmurs  and  other  diagnostic  signs  will  point  to  the  existence  of 
organic  heart-disease.  Mitral  regurgitation  is  by  far  the  most  frequent 
form.  In  the  statistics  of  the  British  Medical  Association  Collective  In- 
vestigation Committee  there  were  one  hundred  aud  sixteen  cases  of  mitral 
disease  and  only  six  of  aortic  disease.  Go  were,  who  criticises  these  statis- 
tics justly  enough,  states  that  he  found  only  two  instances  of  aortic  regurgi- 


1  Lyon  Medical,  1875,  No.  49. 

2  Transactions  of  the  International  Medical  Congress,  1881,  vol.  iv.  p.  116. 

3  Jahrb.  f.  Kindorheilkunde,  March,  1881. 
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tation  among  two  hundred  and  fifty  cases  of  chorea.  Sinkler  found  cardiac 
murmur  in  eighty-two  out  of  two  hundred  and  seventy-nine  cases,  but  he 
does  not  decide  how  many  were  due  to  organic  cardiac  disease.  It  may  at 
times  be  difficult  to  determine  this  question,  but  if  a  patient  whose  heart 
was  normal  develops  a  cardiac  murmur  while  under  observation,  the  prob- 
ability of  an  organic  lesion  is  very  great.  As- before  stated,  organic  dis- 
ease of  the  heart  was  positively  present  in  twelve  of  seventy  ^examined 
for  this  special  purpose.  An  excess  of  urea  and  phosphates  has  been  found 
in  the  urine  of  choreic  patients,  but  very  little  importance  is  to  be  attached 
to  this,  as  also  to  the  exceptional  occurrence  of  optic  neuritis. 

Convulsive  attacks  are  referred  to  by  several  authors.  I  doubt  whether 
th.s  occurred  in  cases  of  true  chorea :  while  there  is  no  reason  why  chorea 
and  epilepsy  may  not  occur  together,  I  have  not  seen  a  single  case  in  which 
such  an  association  existed.  The  cases  of  this  description  which  have 
been  reported  have  been,  as  a  rule,  cases  of  hemichorea;  and  it  is  possible 
that  these  convulsive  attacks,  as  well  as  the  hemichorea,  were  of  the  post- 
hemiplegic order,  and  due,  therefore,  to  organic  disease  of  the  brain. 

Duration.— The  duration  of  the  disease  varies  greatly.  As  the  disease 
is  very  apt  to  relapse,  it  is  better  to  speak  of  the  duration  of  attacks.  A 
single  attack  may  last  from  three  weeks  to  six  months,  and  even  longer. 
The  average  duration  is  conceded  on  all  sides  to  be  ten  weeks.  The  British 
Medical  Association  Collective  Investigation  Report,  as  amended  by  Gowers, 
shows  that  fifty-seven  per  cent,  of  all  cases  last  between  one  and  three 
months.  With  the  cessation  of  a  single  attack  the  disease  can  scarcely  be 
said  to  disappear,  for  the  slightest  cause,  a  fright,  an  acute  disease,  over- 
strain, or  mere  climatic  and  seasonal  changes,  may  bring  on  another  attack. 
Statistics  are  not  available  on  this  point,  but  it  is  fair  to  assume  that  a  ma- 
jority of  the  cases  of  chorea  suffer  at  least  one  relapse.  Of  seventy  cases 
which  I  have  tabulated  with  the  assistance  of  Dr.  Peterson,  we  observed 
the  first  attack  in  thirty-five,  the  second  in  eighteen,  the  third  in  eleven, 
the  fourth  in  four,  the  fifth  in  one  case,  and  the  sixth  in  one. 

This  is  in  agreement  with  the  general  experience  that  two  and  three 
relapses  are  very  common.  In  a  few  cases  the  disease  becomes  continuous 
and  chronic,  as  in  the  patient  of  Meldner,1  who  developed  chorea  in  early 
life  and  remained  choreic  until  his  death  at  the  age  of  sixty-six  years. 

The  interval  between  the  relapses  varies  from  a  few  weeks  to  one  or 
two  years,  except  in  cases  of  chorea  of  pregnancy,  in  which  an  interval  of 
ten  years  or  more  may  have  passed  between  successive  attacks.  The  female 
sex,  for  evident  reasons,  is  more  prone  to  relapses  than  the  male  sex. 

Successive  attacks  are  very  apt  to  imitate  the  first  attack  in  every  respect. 
If  the  first  attack  be  one  of  hemichorea,  later  attacks  are  apt  to  be  of  the 
same  order.  It  is  generally  supposed  that  later  attacks  are  apt  to  be  milder 
than  a  first  attack.     If  this  be  the  rule,  there  are  very  marked  exceptions 

1  Wochenbl.  der  Gesellsch.  der  Wiener  Aerzte,  1869. 
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to  it  •  in  my  own  experience,  a  second  or  third  attack  may  be  even  more 
serious  than  the  first.  Death  in  a  second  or  third  attack  is  supposed  never 
to  occur,  yet  the  little  patient  referred  to  above  died  in  a  second  attack  of 
chorea.  All  such  sweeping  statements  should,  therefore,  be  accepted  with 
great  reserve. 

Diagnosis. — The  movements  of  chorea  are  so  distinctive  that  it  is  not 
easy  to  mistake  them  for  anything  else.  Cases  of  imitative  or  possibly 
hysterical  chorea  may  at  first  sight  so  closely  resemble  true  chorea  as  to  lead 
to  a  mistake  in  diagnosis ;  but  in  hysterical  cases,  the  perfect  rhythm  of 
the  movements,  the  atypical  onset,  the  prolonged  duration  of  the  disease, 
and  the  general  bearing  of  the  patient,  will  give  a  clue  to  the  hysterical 
character  of  the  trouble. 

Post-hemiplegic  choreic  movements  are  apt  to  be  mistaken  for  true 
chorea,  or  rather  hemichorea. 

In  an  article  by  the  author  and  Dr.  Peterson  it  was  shown  that  choreic 
movements  persisted  in  six  out  of  one  hundred  and  five  cases  of  infantile 
hemiplegia,  and  in  one  out  of  twenty-four  cases  of  diplegia. 

About  four  years  ago  I  was  asked  by  a  colleague  to  see  a  case  of  per- 
sistent chorea,  which,  he  said,  would  not  yield  to  the  ordinary  treatment. 
The  doctor  had  noticed  the  chorea,  but  had  overlooked  the  hemiplegia,  the 
result  of  an  apoplectic  attack  several  months  before  I  had  seen  the  child. 
It  will  be  easy  to  avoid  an  error  of  this  kind  if  the  physician  will  inquire 
into  the  previous  history  of  the  patient,  and  if  he  will  in  every  case  examine 
the  child  for  possible  hemiparesis,  and  will  also  remember  that  in  cases 
of  post-hemiplegic  chorea  he  will  find,  as  a  rule,  some  rigidities  and  marked 
increase  of  the  tendon  reflexes  on  the  paretic  side  or  in  the  paretic  limb 
(the  leg  may  recover ;  a  paretic  or  contractured  arm  or  hand  may  be  the 
only  sign  of  a  preceding  hemiplegia).1  Moreover,  in  these  cases  of  hemi- 
plegia the  choreic  movements  persist,  and  do  not  occur  in  attacks,  nor  do 
they  yield  to  ordinary  treatment. 

A  confusion  with  epileptiform  convulsions  is  scarcely  conceivable,  for 
the  attacks  of  the  latter  are  less  frequent,  and  there  is  generally  some 
momentary  loss  of  consciousness,  besides  other  symptoms  pointing  to 
epilepsy.  But  only  very  recently  I  was  asked  by  a  colleague  to  see  his 
three-year-old  daughter,  whose  trouble  puzzled  me  for  a  time.  The  child 
would  give  sudden  and  very  quick  twitchings  of  one  arm  and  of  a  leg ;  if 
these  twitchings  occurred  while  the  child  was  walking  or  running  across  the 
room  it  would  suddenly  stand  still,  evidently  surprised  by  these  jerking 
movements.  It  was  natural  to  think  of  petit  mal,  but  it  was  only  by  the 
frequency  of  the  movements,  by  close  inspection  of  the  character  of  these 
twitchings,  and  by  the  general  choreic  behavior  of  the  child  that  petit  mal 
could  be  excluded  and  the  disease  recognized  as  true  chorea.  The  case 
yielded  also  to  the  ordinarv  anti-choreic  treatment. 


1  See  Sachs  and  Peterson,  Journal  of  Nervous  and  Mental  Diseases,  May,  1890. 
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Prognosis.— On  the  whole,  the  prognosis  of  chorea  is  extremely  favor- 
able. Death  occurred  in  only  two  per  cent,  of  the  cases  collected  by  the 
British  Medical  Association  Committee.  Sinkler  states  that  in  Philadel- 
phia in  seventy-four  years  there  have  been  but  sixty-four  deaths  from 
chorea.  If  a  patient  survive  the  first  attack,  the  prognosis  of  a  succeed- 
ing attack  becomes  still  more  favorable,  with  the  rare  exception  of  such  a 
case  as  I  have  referred  to.  It  is  well,  however,  to  be  on  one's  guard  in 
stating  the  length  of  time  which  an  attack  is  apt  to  last.  So  much  depends 
upon  the  kind  of  care  a  patient  receives,  that  it  is  a  safe  procedure  to  say 
that,  if  all  directions  are  carried  out  strictly,  the  child  may  recover  from  a 
first  attack  in  from  six  to  ten  weeks,  unless  complications  should  arise. 
Some  cases  get  well  much  more  quickly,  but  these  are,  after  all,  the  ex- 
ceptions. The  more  severe  the  movements  are  at  the  start,  the  more  pro- 
longed the  course  of  the  disease  is  apt  to  be,  though  it  is  certain  that  severe 
cases  under  proper  treatment  will  yield  much  more  quickly  than  milder 
cases  that  are  improperly  handled.  The  danger  of  relapses  under  unusual 
strain  or  excitement  should  be  borne  in  mind. 

Treatment. — There  is  every  reason  to  believe  that  some  of  the  milder 
cases  of  chorea  would  get  well  without  any  treatment  whatever;  but  no 
disease,  not  even  epilepsy,  calls  for  more  active  treatment  than  chorea  does 
in  its  severe  forms. 

Rest,  absolute  rest,  is  the  sine  qua  non  of  all  treatment.  I  am  so 
thoroughly  convinced  of  this  that  I  should  be  williug  to  abandon  all 
medicinal  treatment  rather  than  allow  a  patient  with  a  moderately  severe 
form  of  chorea  to  walk  about  for  the  first  few  weeks  of  treatment.  It  is 
my  habit  to  refuse  to  undertake  treatment  unless  parents  promise  to  carry 
out  this  order  strictly.  In  the  milder  forms,  a  few  hours'  rest  in  the  morn- 
ing and  afternoon  may  be  sufficient  to  control  the  movements,  but  in  all 
other  cases  the  patient,  at  whatever  age  he  or  she  may  be,  should  be  put  to 
bed  at  once.  Often  it  will  be  necessary  to  keep  the  mother  or  a  nurse  sitting 
at  the  bed  for  a  few  days  to  keep  the  child  quiet  and  to  prevent  any  harm 
coming  to  the  child  from  the  excessive  violence  of  movements.  After  a 
few  days  of  enforced  rest  a  decided  improvement  is  noticeable.  In  moder- 
ately severe  cases,  absolute  rest  of  two  weeks  should  be  insisted  upon. 
After  the  expiration  of  this  term,  the  patient  is  allowed  to  remain  out  of 
bed  for  a  few  hours  at  a  time,  and  this  is  continued,  unless  the  choreic 
movements  should  increase,  in  which  case  rest  in  bed  must  again  be  in- 
sisted upon.  For  some  weeks  the  patient  must  not  be  allowed  to  indulge 
in  any  violent  exercise;  riding,  dancing,  bicycling,  should  be  prohibited 
altogether.  Such  exercises  should  also  be  forbidden  in  those  mildest  cases 
which  do  not  require  absolute  rest  in  bed. 

This  rest-treatment  can  be  carried  out  in  dispensary  practice  as  well  as 
in  private  practice.  It  is  our  custom  at  the  Polyclinic  to  give  directions 
for  one  or  more  weeks,  and  to  have  patients  call  at  long  intervals,  while 
parents  or  relatives  are  expected  to  report  regularly.    While  in  bed,  children 
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can  be  pleasantly  entertained  by  others,  and,  if  the  movements  are  not 
excessive,  may  be  allowed  to  play  or  read  in  bed ;  but  the  reading-matter 
should  be  carefully  selected  so  as  to  keep  the  patient's  mind  free  from  all 
excitement.  If  these  details  are  carefully  attended  to,  the  result  of  treat- 
ment will  be  all  the  more  satisfactory. 

Next  in  importance  to  rest  is  a  nutritious  and  easily  digestible  diet.  I 
am  in  the  habit  of  saying  in  my  lectures  on  the  subject  that  milk  and  rest 
will  cure  most  cases  of  chorea.  Inasmuch  as  a  large  number  of  choreic 
patients  are  profoundly  ansemic,  a  diet  of  milk  and  eggs,  of  koumys,  or 
of  matzoon1  is  the  very  best. 

The  monotony  of  daily  life  can  be  varied  to  advantage  by  the  use  of 
lukewarm  baths.  The  immersion  in  a  cold  bath  or  the  wet-pack  with 
subsequent  friction  is  not  to  be  recommended.  Whatever  good  either  may 
accomplish  is  counterbalanced  by  the  shock  of  the  cold  water.  It  is  a 
better  plan  to  bathe  the  patient  in  lukewarm  water,  to  add  cold  water  to 
the  bath  while  the  patient  is  in  the  tub,  and  by  squeezing  out  a  sponge  held 
over  the  neck  and  back  of  the  patient  to  get  the  effect  of  dripping  water 
upon  the  skin.  After  the  bath  (which  should  not  be  given  until  the  first 
signs  of  improvement  are  visible)  the  patient  should  be  kept  absolutely 
quiet  and  wrapped  up  warmly.  In  spite  of  the  excellent  effects  of  such 
methods,  we  are  compelled  in  nearly  every  case  to  resort  to 

Medicinal  Treatment. — Among  drugs  arsenic  is  still  facile  princeps. 
Dr.  Seguin,  in  a  paper 2  which  deserves  to  be  read  by  every  practitioner, 
places  arsenic  first  and  rest  second  in  the  treatment  of  chorea.  While  I 
think  that  this  order  should  be  reversed,  it  is  due  Dr.  Seguin  to  state 
that  in  his  opinion  "  physicians,  almost  without  exception,  give  nearly  use- 
less doses  of  arsenic."  Dr.  Seguin  regards  eighteen  to  twenty-five,  or  even 
twenty-seven,  drops  after  each  meal  as  the  "  really  efficacious  dose."  Very 
free  dilution  in  some  alkaline  water  is  necessary,  and  the  whole  quantity 
may  be  taken  in  divided  drinks  within  an  hour  after  a  meal.  Having  full 
confidence  in  Seguin's  therapeutic  suggestions,  I  deem  his  method  worthy 
of  trial ;  but  I  believe  that  so  much  more  can  be  accomplished  by  rest  than 
by  arsenic  that  these  excessive  doses  will  not  often  be  necessary.  In  every 
case  it  will  be  wiser  to  begin  with  only  four  or  five  drops  of  Fowler's 
solution  ter  die,  and  to  increase  gradually.  In  case  of  excessive  restlessness 
I  am  in  the  habit  of  prescribing  the  arsenic  together  with  the  elixir  of 
the  bromide  of  potassium,  or  in  case  sleep  is  slightly  disturbed  I  give  the 
evening  dose  only  in  this  way,  for  it  is  a  fact  to  which  all  are  agreed  that 
large  doses  of  bromide  do  not  act  favorably  in  chorea.  Bastian3  and 
Schrotter,4  among  recent  writers,  make  free  use  of  chloral  and  bromides. 

1  Very  few  children  will,  in  my  experience,  continue  taking  either  koumys  or  matzoon 
for  any  length  of  time. 

2  New  York  Medical  Journal,  March  21-May  31,  1890. 

3  Brain,  1889. 

.  i  Wiener  Med.  Wochenschr. ,  1889. 
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The  only  other  drug  which  I  can  conscientiously  recommend  is  the 
tincture  of  cimicifuga.  From  fifteen  to  thirty  drops  three  times  daily  may 
be  administered  in  cases  in  which  arsenic1  is  not  tolerated  by  the  stomach. 

I  have  never  been  compelled  to  resort  to  the  hypodermic  injections  of 
arsenic,  as  recommended  by  Eulenburg  and  Hammond. 

Among  the  innumerable  drugs  which  have  been  recommended  I  have 
made  a  trial  of  the  oxide  and  sulphate  of  zinc,  of  physostigmine,  of  the 
salicylates  (Weir  Mitchell),  and  of  antipyrin  (Simon  and  Legroux),  without 
feeling  that  any  one  of  these  drugs  is  superior  or  even  equal  in  efficiency  to 
arsenic. 

In  all  but  the  mildest  cases  narcotics  and  sedatives  will  occasionally  be 
necessary. 

In  the  earlier  stages  of  chorea  the  patient  must  obtain  sleep  at  every 
cost.  Chloral  (fifteen  or  twenty  grains  per  rectum)  is  to  be  preferred. 
Chloralamid  (ten  grains)  and  sulphonal  (fifteen,  twenty,  or  thirty  grains, 
according  to  the  age  of  the  patient)  may  be  substituted  for  chloral.  In  a 
few  cases  of  extreme  restlessness  and  insomnia  I  have  obtained  good  results 
with  hyoscyamia  (tablets  of  the  one-hundredth  of  a  grain),  which  can  be 
administered  in  the  afternoon  and  evening.  As  the  drug  is  tasteless,  active, 
and  readily  absorbed,  I  can  see  no  sufficient  excuse  for  hypodermic  injec- 
tions. Hyoscyamia  is  specially  valuable  in  cases  complicated  with  acute 
mania.  Here  the  effect  of  the  drug  is  at  times  miraculous.  Morphine 
should  never  be  given.  I  regret  to  see  its  use  recommended  by  a  recent 
author  (Hirt).  Other  drugs  will  act  more  promptly  without  having  any 
of  the  disagreeable  effects  of  morphine  or  the  opiates. 

Very  few  cases  of  chorea  get  well  without  at  some  time  requiring  a 
heart  tonic.  Digitalis  in  drop  doses  of  the  fluid  extract,  or  from  three  to 
five  drops  of  the  tincture  of  strophanthus  three  times  daily,  should  be  given 
in  case  of  heart  weakness  or  feeble  pulse.  And,  lastly,  we  are  often  com- 
pelled to  resort  to  the  preparations  of  iron  (tincture  of  the  chloride  of  iron, 
fifteen  to  thirty  drops  ter  die ;  Blaud's  pills,  four  to  six  daily ;  and  various 
elixirs  and  peptonates  of  iron).  Many  a  case  will  do  better  on  rest  and 
iron  than  on  rest  and  arsenic;  but  rest  above  all  things  is  the  mainstay 
of  treatment. 

Electricity  has  been  advised  by  Erb  and  others.  The  generally  seda- 
tive action  of  the  galvanic  current  may  be  employed  to  good  advantage, 
particularly  in  the  evening,  when  it  will  help  to  bring  on  sleep.  A  mod- 
erate stabile  current  (fifteen  to  twenty  cells,  not  above  ten  milliamperes) 
applied  to  the  spine  will  suffice.  I  am  opposed  to  the  use  of  the  galvanic 
current  to  the  head. 

Massage  may  be  given  in  selected  cases  for  the  purpose  of  improving 
the  general  nutrition  and  possibly  of  lessening  the  choreic  movements. 

1  Arsenic,  like  the  iodides,  is  frequently  not  well  borne  at  first ;  after  a  few  days' 
intermission  we  can  go  on  increasing  the  dosage  without  incurring  further  trouble. 
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Much  can  be  done  to  avoid  relapses,  if  patients  are  kept  from  school 
until  every  trace  of  chorea  has  disappeared,  and  if  they  are  not  allowed 
for  a  year  or  more  after  an  attack  of  chorea  to  undergo  any  severe  mental 
strain. 

Periods  of  examination  and  of  prize  competition  are  fraught  with  the 
greatest  danger  for  such  patients.  Girls  who  have  had  chorea  are  in 
danger  of  relapses  at  the  age  of  puberty ;  moderate  healthful  exercise  and 
a  general  attention  to  all  principles  of  hygiene  are  of  importance. 

The  danger  of  chorea  during  pregnancy  should  be  kept  in  mind,  but 
no  one  would  for  this  reason  object  to  a  girl's  marriage,  unless  she  have 
chorea  at  the  time  of  the  proposed  marriage ;  for  of  those  who  have  had 
chorea  in  early  childhood,  very  few,  after  all,  develop  chorea  during  preg- 
nancy. 


CONVULSIONS  IN  INFANCY  AND  CHILDHOOD. 

By  MOEEIS  J.  LEWIS,  M.D. 


A  convulsion  should  be  looked  upon  as  a  symptom,  and  not  as  a 
well-defined  disease ;  but  as  in  children  this  symptom  may  be  the  only  one 
of  prominence  in  many  cases,  and  as  we,  unfortunately,  have  very  much  to 
learn  in  regard  to  the  etiology  and  pathology  of  the  various  conditions  of 
the  nervous  system  which  give  rise  to  this  symptom,  it  may  not  be  in- 
appropriate— and  it  is  certainly  more  convenient — to  treat  it  as  a  separate 
affection,  always  bearing  in  mind  that  it  is  merely  a  symptom. 

DEFINITION. 

A  convulsion  (from  convello,  "  I  rend,  overturn,  or  tear  in  pieces")  means 
any  violent  perversion  of  the  animal  movements  (Dunglison) ;  and  under 
this  head  would  be  included  chorea,  cramp,  and  tetanus ;  but  in  the  sense 
intended  in  the  present  article  it  may  be  defined  as  a  violent,  irregular, 
involuntary  contraction  of  the  muscles,  occurring  in  paroxysms,  and  often 
accompanied  by  insensibility.  These  movements  may  be  general  or  strictly 
confined  to  one  side  of  the  body,  may  be  tonic  or  clonic,  may  affect  only 
a  limited  group  of  muscles  or  a  larger  number,  and  one  form  may  merge 
into  another.  More  or  less  complete  loss  of  consciousness  is  a  usual  accom- 
paniment. 

The  term  eclampsia  (either  from  exXafi<pt$,  "brilliancy,"  "flashes  of  light 
before  the  eyes"  (from  Xdimw,  "  I  shine")  ;  or  from  &,  and  XafijSdvu),  "  I  seize 
hold  of")  has  been  applied  by  many  authors  to  the  convulsions  accompanying 
pregnancy,  uraemia,  etc.,  as  well  as  to  those  of  infancy ;  and  it  is  apt  to  mislead 
unless,  as  suggested  by  Nothnagel,  it  is  applied  solely  to  the  convulsions 
of  infancy  and  childhood  that  are  to  be  considered  independent  of  gross 
lesions :  therefore,  from  this  point  of  view,  eclampsia  has  been  defined  by 
Ross  to  be  "an  acute  affection  arising  without  structural  lesion  of  the 
nervous  system,  and  characterized  by  partial  or  general  convulsions  accom- 
panied by  a  more  or  less  complete  loss  of  consciousness." 

ETIOLOGY. 

Convulsions  in  children  depend  upon  ■  abnormal  conditions  of  the  cen- 
tral nervous  system,  concerning  the  nature  of  which  we  still  need  much 
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information ;  they  are,  in  all  probability,  due  to  an  exaltation  of  the  lower 
nerve-centres,  or,  more  frequently,  to  a  suspension  of  the  inhibitory  power 
of  the  higher  cerebral  centres,  which  latter  condition  is  most  probably  due 
to  an  altered  state  of  the  cerebral  circulation,  whereby  there  is  a  suspension 
of  the  normal  supply  of  nourishment  and  an  interference  with  the  removal 
of  waste  material  by  the  blood.  Both  of  these  conditions  may  exist  at  the 
same  time. 

A  convulsion  may  be  caused  by  the  irritation  of  foci  of  cerebral  dis- 
ease ;  by  reflex  irritation,  of  whatever  nature,  proceeding  from  the  central 
or  peripheral  nervous  system ;  by  abnormal  states  of  the  blood  as  found  in 
the  acute  specific  and  other  fevers,  in  diseases  of  the  kidneys,  and  in  acute 
poisoning,  possibly  also  by  auto-infection  by  ptomaines;  by  an  anaemic 
state  of  the  brain,  such  as  follows  severe  hemorrhages  and  profuse  diar- 
rhoeas ;  by  the  interference  with  the  proper  oxygenation  and  decarbonization 
of  the  blood  in  asphyxia,  causing  vaso-motor  spasm ;  or  by  any  profound 
interference  with  the  circulatory  and  respiratory  aj)paratus. 

Acute  intracranial  pressure  may  cause  convulsions  by  producing  a 
capillary  ansemia,  and  it  is  possible  that  acute  cerebral  hyperaemia  may  also 
act  in  the  same  manner.  High  temperature  of  the  body  is  in  itself  a  fertile 
source  of  convulsions. 

All  recent  investigations  tend  to  prove  that  the  action  of  the  spinal  cord 
proper — and  by  this  is  meant  the  portion  below  the  medulla  oblongata — in 
these  attacks  is  that  of  a  conveyer  and  not  that  of  an  originator  of  nervous 
force.  In  convulsions  due  to  cortical  lesions  Horsley  and  Gotch,1  by  a 
series  of  brilliant  experiments,  have  proved  that  both  the  tonic  and  the 
clonic  convulsions  are  entirely  of  cerebral  origin,  the  spinal  cord  merely 
conveying  the  impulses  to  the  muscles.  The  same  is  probably  true  of  many 
of  the  convulsions  in  childhood  besides  those  due  to  cortical  lesions. 

Many  conditions  predispose  to  this  affection,  particularly  infancy,  with 
its  anatomical  and  physiological  peculiarities  and  diseases.  Many  authors, 
for  the  sake  of  convenience,  divide  the  convulsions  of  infancy  into  three 
classes :  first,  "  essential,"  those  which  are  reflex  in  origin  and  not  due  to 
any  tangible  organic  alteration ;  second,  "  sympathetic,"  those  which  exist 
in  various  systemic  diseases  not  accompanied  by  any  gross  organic  lesion ; 
third,  those  which  are  "  symptomatic"  of  some  well-recognized  organic  affec- 
tion. This  division  is  purely  arbitrary,  and  as  our  knowledge  advances 
many  of  the  cases  now  called  essential  and  sympathetic  will  be  considered 
symptomatic  of  some  other  condition. 

Many  interesting  experiments  have  been  undertaken  to  discover  what; 
changes  in  the  central  nervous  system  are  necessary  in  order  to  produce 
convulsions,  but  it  is  not  within  the  scope  of  this  article  to  discuss  fully 
this  portion  of  the  subject :  a  volume  in  itself  would  be  required  to  do 
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justice  to  it.  A  few  facts,  however,  should  be  referred  to.  Kussmaul 
and  Tenner1  were  able  to  produce  convulsions  in  rabbits  by  producing  a 
profound  anaemia  of  the  brain  by  hemorrhage,  by  tying  the  cervical  arteries 
and  on  one  occasion  by  electric  excitement  of  the  vaso-motor  nerves  of  the 
head  after  partially  cutting  off  the  cerebral  blood-supply  by  ligation. 
They  found  that  arterial  congestion  of  the  brain  wa^  not  capable  of  pro- 
ducing epileptic  convulsions,  and  conclude  that  "all  theories  are  false 
which  assert  the  epileptic  attacks  to  be  derived  from  a  sudden  determina- 
tion of  blood,  whether  active,  passive,  or  mixed,"  and  that  the  medulla 
oblongata  seems  frequently  to  be  the  spot  from  which  eclamptic  and  epileptic 
attacks  proceed;  but,  in  contradistinction  to  this  view,  Nothnagel2  con- 
siders it  beyond  question  that  typical  epileptiform  convulsions  may  arise 
from  cerebral  hypersemia. 

The  former  observers  consider  that  convulsions  may  arise  from  sudden 
arrest  of  the  nutrition  of  the  brain  in  three  ways  :  1st,  rapid  losses  of 
blood  ;  2d,  sudden  stoppage  of  the  flow  of  arterial  blood  to  the  brain ;  and, 
3d,  rapid  transformation  of  the  red  blood,  by  which  it  is  rendered  incapable 
of  nourishing  the  brain. 

Brown-Sequard3  considers  convulsions  produced  by  hemorrhage  to  be 
identical  with  those  caused  by  asphyxia,  and  that  they  are  due  to  the  irrita- 
tion of  the  nervous  centres  by  the  carbonic  acid  which  then  accumulates  in 
the  blood  that  remains  in  the  system,  and  not  to  any  alteration  in  nutrition, 
which  he  believes  cannot  take  place  in  so  short  a  time. 

This  author's  well-known  experiments  on  guinea-pigs  show  that  after 
injuries  to  various  parts  of  the  nervous  system  au  "  epileptic  condition" 
was  developed  in  the  animals,  so  that  a  trivial  irritation  of  the  skin  iu 
special  areas  was  sufficient  to  develop  a  well-pronounced  epileptic  convul- 
sion. Nothnagel4  places  the  "convulsion  centre"  in  the  pons,  and  has 
found  that  reflex  irritation  of  this  part,  particularly  by  irritating  a  certain 
portion  of  the  floor  of  the  fourth  ventricle,  suffices  to  throw  the  whole  body 
of  voluntary  muscles  into  tonic  and  clonic  spasm. 

Gowers5  considers  that  restraint  is  the  highest  function  of  uerve-cells, 
and  that  self-control  and  the  capacity  for  being  controlled  are  higher  func- 
tions than  liberation  of  energy;  and  explains  the  convulsions  following 
hemorrhage  on  the  theory  that  the  first  effect  of  failing  function  may  be  the 
liberation  of  energy. 

He  arrives  at  the  conclusion  that  the  theory  of  vaso-motor  spasm  as 
the  immediate  cause  of  the  fit  is  uncalled  for  and  unproved ;  the  imperfect 


1  New  Sydenham  Society's  Translations,  1859,  vol.  v. 

2  Ziemssen's  Cyclopaedia,  Amer.  ed.,  vol.  xii. 

"  Lectures  on  the  Diagnosis  and  Treatment  of  Functional  Nervous  Disorders,  1868, 
Part  I.  p.  37. 

4  Quoted  in  Ziemssen's  Cyclopaedia,  vol.  xiv.  p.  198  and  vol.  xi.  p.  281 ;  also  Virchow's 
Archiv,  vol.  xliv. 

5  Diseases  of  the  Brain,  London,  1885,  p.  47. 
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nutrition  of  the  gray  matter  of  the  cerebrum,  or  perhaps  of  the  medulla, 
being  the  cause  of  the  lowering  of  the  functions  of  the  same,  with  the 
consequent,  liberation  of  energy,  which  thus  becomes  a  sign  of  failing 
function. 

May  not  the  vaso-motor  spasm  be  the  starting-point  of  the  anaemia 
which  causes  a  change  in  the  nutrition  of  the  gray  matter  ? 

It,  however,  remains  to  be  said  that  we  are  still  very  much  in  the  dark 
as  to  the  immediate  processes  producing  convulsions ;  but  of  the  predis- 
posing causes  we  are  not  so  ignorant. 

Dickson1  states  that  every  advancing  step  tends  to  the  confirmation  of 
the  statement  that  the  proximate  cause  of  the  attack  is  cerebral  ansemia  and 
arrest  of  the  brain's  nutrition,  and  that  the  muscular  manifestation  is  the 
result  of  the  loss  of  cerebral  control. 

Marshall  Hall  considered  such  seizures  due  to  an  impeded  ebbing  of 
the  venous  blood  from  the  brain,  and  Solly  brought  forward  the  theory 
that  the  attack  was  "  a  determination  of  blood  to  the  head"  causing  an 
increased  generation  of  nerve-force. 

Many  writers  still  appear  to  believe  that  this  is  the  main  cause  of  con- 
vulsions, and  much  of  the  treatment  for  infantile  convulsions  now  in  vogue 
is  based  upon  this  theory. 

J.  Hughlings  Jackson2  conceives  of  the  central  nervous  system  as 
grouped  into  three  tiers  of  sensory-motor  centres, — the  lowest,  limited 
above  by  the  pons ;  the  middle,  the  so-called  sensory  and  motor  cortical 
centres ;  and  the  highest,  the  brain  in  front  of  the  latter  centres, — all  parts 
of  the  body  being  represented  in  each  tier.  The  two  upper  tiers  control  the 
lowest,  which  latter  is  the  first  to  be  differentiated,  and  about  the  only  part 
of  the  brain  at  all  developed  in  newly-born  children,  and,  on  account  of 
the  want  of  controlling  influence  of  the  as  yet  undeveloped  higher  tiers, 
is  apt  to  discharge  nervous  force  on  slight  provocation.  Convulsions  may 
occur  from  discharges  of  nerve-force  from  each  of  these  tiers. 

Fischer3  states  that  many  facts  go  to  show  that  the  hemispheres  bear 
the  brunt  of  the  shutting  off  of  the  arterial  blood-supply,  while  the  medulla 
suffers  much  less  or  is  even  stimulated.  It  would  appear  from  this  that  in 
this  condition  the  controlling  influence  of  the  higher  centres  over  the  lower 
not  only  is  withdrawn,  or  at  least  diminished,  but  at  the  same  time  the 
latter  is  stimulated ;  there  is  on  this  theory  a  double  reason  given  why  the 
various  reflex  influences  acting  upon  the  cerebral  circulation  in  childhood 
and  infancy  through  the  vaso-motor  system  should  give  rise  to  convulsions. 

In  the  present  article  the  greatest  stress  will  be  placed  upon  the  so-called 
"  essential"  convulsions  of  infancy  and  childhood,  and,  although  it  will  be 
necessary  to  discuss  the  various  structural  and  other  causes  that  are  known 


1  Guy's  Hospital  Eeports,  1873,  3d  ser.,  p.  18. 

2  Brain,  April,  1886. 

3  Quoted  by  Huguenin,  Ziemssen's  Cyclopaedia,  vol.  xii.  p.  661. 
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to  give  rise  to  convulsions,  the  reader  is  referred  to  the  appropriate  articles 
to  be  found  elsewhere  in  this  work  for  a  fuller  consideration  of  the  diseases 
in  question. 

The  causes  of  infantile  convulsions  are  legion ;  but,  generally  speaking, 
any  disturbance  of  the  nervous  system,  whether  central  or  peripheral,  or- 
ganic or  functional,  may  cause  them.  The  loss  of  consciousness  has  been 
ascribed  to  the  cerebral  anaemia,  but  Brown-Sequard  considers  that  this 
occurs  too  rapidly  and  is  too  complete  to  be  due  only  or  chiefly  to  a  con- 
traction of  the  blood-vessels  of  the  cerebral  lobes,  but  that  it  is  due  to  an 
"  inhibition  of  the  activity  of  the  cerebral  nerve-cells." 

Fig.  1  gives  a  diagrammatic  representation  of  the  method  in  which 
convulsions,  irrespective  of  their  exciting  cause,  may  be  produced. 

Fig.  1. 


Diagrammatic  Illustration  or  Convulsions.  (Slightly  modified  from  Dana,  article  "  Con- 
vulsions," Reference  Hand-Book  of  the  Medical  Sciences.y-I,  inhibitory  or  controlling  centres,  in- 
cluding C;  C,  cortical  sensory-motor  centres ;  N,  lower  tier  of  cerebral  centres ;  S,  excito-reflex 
nerve ;  M,  M,  M,  groups  of  muscles. 

A  convulsion  may  be  caused  by  an  overexcitation  of  J,  C,  iV,  or  S,  or  by  a  withdrawal  of 
the  inhibitory  action  of  I,  including  0.  A  functional  depression  of  C  may  cause  a  liberation  of 
the  energy  of  its  cells. 

But  little  aid  has  been  given  to  the  elucidation  of  this  portion  of  t\» 
subject  by  the  ophthalmoscope,  mainly  because  the  examination  is,  during  a 
paroxysm,  a  very  difficult  one,  and  opportunities  rarely  present  themselves. 
In  young  children  the  difficulty  is  greatly  increased,  and  records  of  the 
condition  found  are  wanting. 

The  observations  which  have  been  recorded  of  the  condition  seen  in 
epilepsy  are  at  variance :  theoretically,  we  should  see  an  arterial  anemia  of 
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the  retina  during  the  initial  stages ;  but  one  or  two  isolated  examinations 
are  not  sufficient  to  base  an  opinion  upon,  as  too  many  unrecorded  elements 
enter  into  the  varying  condition  of  the  retinal  circulation  to  make  them  of 

value. 

Allbutt1  has  observed  pallor  of  the  disks  during  a  fit,  and  De  Wecker J  has 
described  a  sensible  diminution  in  the  size  of  the  artery  during  the  stage  of 
pallor ;  but  Kostl l  and  Niemetschek '  thought  that  they  recognized  in  one 
case  a  dilatation  of  the  arteries  during  the  attack.  Growers,2  in  a  case  of 
convulsions  from  meningeal  hemorrhage,  in  which  there  was  no  pallor  of 
the  face,  was  able  to  keep  a  retinal  artery  and  vein  under  view  during  the 
whole  of  a  severe  fit ;  the  artery  throughout  presented  not  the  slightest  change 
in  size,  but  the  vein  became  large  and  dark  during  the  stage  of  lividity. 

Francois-Franck 3  states  that,  in  epileptic  attacks  in  animals  produced 
by  electrical  excitation  of  the  cerebral  cortex,  the  ophthalmoscope  showed 
an  active  congestion  in  place  of  an  anaemia  of  the  disks ;  at  the  same  time 
the  cerebral  vessels,  as  seen  by  exposing  the  brain,  became  a  lively  red,  and 
were  never  violaceous. 

Age. — Age  must  certainly  be  considered  as  by  far  the  most  important 
factor  in  the  etiology  of  convulsions,  it  being  a  well-known  fact  that  chil- 
dren under  the  age  of  two  years  are  more  frequently  attacked  than  those 
beyond  this  age. 

In  the  health  reports  of  the  city  of  Philadelphia  for  the  ten  years  1876— 
1885  inclusive,  seven  thousand  five  hundred  and  eight  deaths  among  minors 
are  stated  to  have  been  due  to  "  convulsions"  and  "  laryngismus  stridulus." 
The  following  table  of  these  cases  shows  the  percentage  of  deaths  that 
occur  at  various  periods  of  life  up  to  twenty  years  of  age: 

Under  1.       1  to  2.  2  to  5.        5  TO  10.         10  to  15.      15  to  20. 

Convulsions 4993  1335  893  178  38  26 

Laryngismus  stridulus  .    .      24  7  9  5  .  .  ... 

Totals 5017  1342  902  183  38  26 

This  shows  conclusively  that  convulsions,  whatever  be  their  cause,  are 
much  more  frequently  seen  during  infancy  than  later  in  life,  more  than  twice 
as  many  (66.8  per  cent.)  occurring  during  the  first  year  as  during  the  later 
period  up  to  twenty  years. 

Tanner4  gives  the  following  figures  on  this  point.  In  1866,  in  Eng- 
land, deaths  from  convulsions  were  registered  as  27,431,  of  which  number 
26,847  occurred  in  children  under  five  years  of  age,  24,577  of  these,  or 
89.5  per  cent,  of  the  whole  number,  being  infants  under  one  year  of  age. 

Mackenzie 6  gives  the  following  table  of  the  deaths  from  laryngismus 

1  Quoted  by  W.  E.  Gowers,  Medical  Ophthalmoscopy,  1879,  pp.  158  and  159. 
'  Loc.  cit.,  and  London  Lancet,  1875,  vol.  ii.  p.  655. 

'  Lecons  sur  les  Fonctions  motrices  du  Cerveau  et  sur  l'fipilepsie  c6r£brale,  Paris,  1887, 
p.  175. 

4  Practice  of  Medicine,  1872. 

6  Diseases  of  the  Throat  and  Nose,  London,  1880,  vol.  i.  p.  480. 
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stridulus,  takeu  from  the  Registrar-General's  Eeports,  for  children  under  ten 
years  of  age : 


Females 

Males 

Totals 


Under  1  Year.      1  to  2. 
.    .    .  1487  691 

■    •    •  2915  1395 


.  4402 


2086 


2  TO  3. 
152 
213 

365 


8  TO  4. 
94 

97 

191 


4  to  5. 
60 
63 

123 


5  to  10.        Totals. 
63  2547 

88  4771 


151 


7318 


The  percentage  of  deaths  for  the  different  years  in  this  table  agrees  very 
closely  with  the  Philadelphia  mortality  from  convulsions  and  laryngismus 
stridulus,  given  above. 

Considerable  allowance  must  be  made  for  carelessness  in  making  out 
the  death-certificate,  the  convulsion  being  merely  one  symptom  among  many 
others,  which  frequently  is  present  towards  the  close  of  a  young  child's 
illness,  no  matter  what  the  disease  may  be ;  this  symptom,  and  not  the  ex- 
citing cause,  being  returned  as  the  cause  of  death.  It  is  often  to  be  looked 
upon  "  only  as  a  mode  of  dying,  and  one  incidental  to  the  time  of  life," 
and  as  having  nothing  to  do  with  the  cause  of  death.  Coutts 1  considers 
this  the  cause  of  the  wide-spread  opinion  of  the  danger  of  infantile  con- 
vulsions. 

In  many  cases  where  the  child  dies  in  convulsions  the  original  cause  and 
not  this  symptom  is  returned  on  the  death-certificate.  The  total  number  of 
children  dying  in  convulsions,  no  matter  what  the  exciting  cause  may  be,  is 
impossible  to  obtain. 

Jamieson2  gives  the  following  table  of  three  hundred  and  sixty-five 
deaths  from  convulsions : 


Under  one  month 104 

From  one  to  three  months 33 

From  three  to  six  months 28 

From  six  to  twelve  months 71 


From  one  to  two  years 73 

From  two  to  three  years 32 

From  three  to  four  years 13 

From  four  to  five  years 11 


From  this  it  appears  that  in  his  experience  nearly  half  of  the  deaths 
during  the  first  year  of  life  from  this  cause  occur  during  the  first  month. 
The  majority  of  observers  differ  from  Jamieson,  and  coincide  in  saying  that 
convulsions  are  rare  in  the  first  month  or  two  of  life,  except  those  occurring 
just  after  birth,  which  are  frequently  due  to  direct  injury  to  the  brain 
during  labor.  With  the  above  exception,  no  one  gives  statistics  as  to  the 
deaths  during  the  various  months  of  the  first  year  of  life.  The  Philadelphia 
Health  Reports  do  not  enable  me  to  verify  or  disprove  this  statement. 

From  Jamieson's  table  there  would  appear  to  be  two  periods  of  fre- 
quency,— viz.,  the  first  month  of  life,  and  the  period  of  dentition  (six 
months  to  two  years). 

An   explanation  of  the  prevalence  of  convulsions  during  the  earlier 


1  Ninth  International  Medical  Congress,  Washington,  1887,  vol.  viii.  p. 
''  Australian  Medical  Journal,  1878. 
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years  of  life  must  be  looked  for  in  the  physiological  differences  which  exist 
between  the  nervous  systems  of  the  infant,  on  the  one  hand,  and  of  older 
children  and  adults,  on  the  other. 

Grancher1  quotes  the  experiments  of  Simonoff,  and  of  Fritsch  and 
Hitzio-,  the  former  as  proving  that  the  anterior  lobes  of  the  cerebrum  pos- 
sess a  controlling  power  over  the  lower  centres,  and  the  two  latter  as  proving 
that  the  same  lobes  possess  an  excito-motor  influence  over  them,  so  that  the 
same  portion  of  the  brain  is  controlling  or  inhibitory,  or  excito-motor, 
according  to  circumstances. 

Iu  infaucy  the  higher  brain  is  imperfectly  formed,  while,  on  the  con- 
trary, the  lower  cerebral  centres,  including  the  medulla  oblongata,  are  much 
more  fully  developed  and  in  the  ascendency,  the  higher  cerebral  system 
having  not  yet  attained  the  controlling  power  which  comes  with  later 
years,  and,  as  Hughlings  Jackson  (loc.  tit.)  says,  "  the  younger  the  infant, 
the  more  of  a  mere  ordinary  reflex  mechanism  will  be  what  there  is  of  its 
nervous  system,  and  the  less  check  there  will  be  of  one  part  by  another." 
As  a  consequence,  a  comparatively  trivial  disturbance  will  interfere  seriously 
with  the  unstable  equilibrium  existing  between  these  two  systems,  and  a 
convulsion  or  an  irregular  and  uncontrolled  outbreak  of  nervous  energy  is 
the  result. 

Every  wave  of  nervous  influence  is  not  strictly  confined  to  definite 
paths,  but  spreads  by  radiation,  so  to  speak,  upon  the  neighboring  ganglia 
and  overflows  into  neighboring  channels,  thus  calling  into  action  a  larger 
area  than  otherwise  would  be  the  case.  This  has  been  brought  forward  as 
an  explanation  of  the  influence  upon  the  knee-jerk  that  is  produced  by  every 
sensation  or  voluntary  movement,  in  the  recent  investigations  by  Mitchell 
and  myself.2  These  experiments  were  repeated  with  identical  results,  but 
in  a  much  more  thorough  manner,  by  Lombard.3 

The  explanation  most  generally  received  is  that  the  afferent  impression 
so  occupies  the  higher  centres  that  their  controlling  power  over  the  lower 
centres  in  the  brain  and  spinal  cord  is  partially  removed,  allowing  a  greater 
response  to  irritation.  In  adult  life  this  wave  of  nervous  influence  arising 
from  reflex  irritation  also  probably  passes  into  the  hemispheres,*  the  result- 
ing movement  being  less  on  account  of  this  drain ;  but  in  infant  life  the 
lower  tier  of  centres  is  the  only  one  that  is  functionally  active,  so  that  a 
greater  movement  results  from  a  given  irritation, — first,  because  there  is  less 
diversion  of  the  overflowing  force,  and,  secondly,  because  the  controlling 
power  over  the  lower  centres  has  not  been  developed  by  the  as  yet  un- 
developed higher  centres.  On  this  theory  there  is  an  additional  reason  for 
the  convulsive  tendency  seen  in  early  childhood. 

The  nervous  system  of  the  child  during  the  first  two  years  of  life  is 

1  Gazette  Medicale  cle  Paris,  January  21,  1888. 

"  Philadelphia  Medical  News,  February  13  and  20,  1886. 

8  American  Journal  of  Psychology,  October,  1887. 

d  Wernicke,  quoted  by  Nothnagel,  Ziemssen's  Cyclopedia,  vol.  xiv. 
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undergoing  the  most  rapid  development,  and  the  centres  are  therefore  much 
more  impressionable  to  reflex  action.  Causes  which  in  an  adult  will  merely 
produce  a  chill  may  be  sufficient  to  bring  on  a  convulsion  in  an  infant. 
Another  condition  which  should  be  looked  upon  as  a  predisposing  cause 
peculiar  to  infancy  is  the  yielding  nature  of  the  brain-case,  which  naturally 
allows  much  greater  changes  to  take  place  in  the  cerebral  circulation, 
whether  of  anaemia  or  hyperemia,  than  could  possibly  exist  in  older  children 
and  adults. 

Jacobi '  states  that  the  peripheral  nerves  are  relatively  large  and  but 
little  excitable  during  the  first  days  of  life,  and  that  their  excitability  in- 
creases very  fast  towards  the  end  of  the  first  year,  out  of  all  proportion  to 
the  slower  development  of  the  inhibitory  centres.  This  fact  explains  the 
great  preponderance  of  convulsions  during  the  first  year  of  life. 

Sex. — The  majority  of  observers  coincide  in  stating  that  the  male  sex 
is  more  predisposed  to  convulsions  than  the  female.  Gee2  reports  that  in 
48  cases  of  laryngismus,  due  to  rickets,  seen  by  him,  34  were  males  and  14 
females,  and  that  in  56  cases  of  convulsions  in  rickety  children,  38  were 
males  and  18  females ;  taking  these  cases  together  gives  a  percentage  of 
69.2  for  the  male  and  30.7  for  the  female  sex. 

Mackenzie's  mortality  table  for  laryngismus  stridulus  (see  p.  863)  gives 
4771  boys  (65.1  per  cent.)  to  2547  girls  (34.8  per  cent.),  a  proportion  of 
100  to  53.39,  which  certainly  seems  to  prove  this  point ;  but  it  would  be 
interesting  to  know  what  proportion  of  births  during  that  period  belonged 
to  the  two  sexes ;  a  greater  preponderance  of  male  births  would  naturally 
increase  the  number  of  male  deaths  from  whatever  cause.  Of  the  7508 
deaths  occurring  in  Philadelphia  from  these  two  affections  during  1876- 
1885,  3974  were  males  and  3534  females.  During  this  period  the  male 
births  numbered  103,413,  and  the  female  94,048 ;  it  is  therefore  seen  that 
the  proportion  of  male  to  female  children  both  in  the  mortality  by  convul- 
sions (100  males  to  88.92  females)  and  in  the  number  of  births  (100  males 
to  90.94  females)  is  nearly  the  same,  more  male  children  dying  convulsed, 
apparently  because  there  are  more  male  than  female  children  to  die :  this 
conclusion  would  seem  natural,  as  during  the  early  years  of  life  there  is  but 
little  if  any  physiological  difference  between  the  sexes,  so  that  much  differ- 
ence in  the  tendency  to  disease  should  not  be  expected. 

Meigs  and  Pepper3  in  92  cases  found  a  proportion  of  47  boys  to  45 
girls,  but  Steffen4  reports  544  cases  with  a  proportion  of  386  boys  to  158 
girls. 

Hereditary  Influences. — A  child  cannot  inherit  convulsions,  or,  in 
other  words,  a  symptom,  but  it  may  inherit  such  a  condition  of  the  nervous 

1  A.  Jacobi,  Introductory  to  Keating's  Cyclopedia  of  the  Diseases  of  Children,  vol.  i. 
p.  3 ;  also  Intestinal  Diseases  of  Infancy  and  Childhood. 

2  St.  Bartholomew's  Hospital  Keports,  1867,  vol.  iii. 
8  Diseases  of  Children,  Philadelphia,  1874. 

4  Ziemssen's  Cyclopaedia,  vol.  vii.  p.  995. 
Vol.  IV.— 55 
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system  as  to  predispose  to  them.  It  is  a  well-known  fact  that  in  the  chil- 
dren of  some  families  the  least  exciting  cause  will  be  sufficient  to  induce 
convulsions  while  in  others  the  same  source  of  irritation,  although  carried 
to  a  much  greater  degree,  will  not  suffice  to  produce  them.  This  can  be  ex- 
plained only  upon  the  supposition  that  the  children  are  born  with  a  con- 
vulsive tendency.  Occasionally  only  certain  children  of  a  family  will  show 
this  tendency,  which  may  even  be  confined  to  those  of  one  sex. 

Harris1  reports  38  cases  of  eclampsia,  37  of  which  occurred  in  thirteen 
families  in  which  collectively  there  were  55  children ;  these  persons  were 
the  descendants  of  the  first,  second,  and  third  generations  of  two  pairs  of 
ancestors;  the  second  generation  consists  of  31  members,  20  of  whom  have 
had  convulsions. 

Courts  (foe.  ofi.)  has  found  in  100  cases  of  convulsions  m  infants  29  in 
which  there  was  a  history  of  neuroses  in  parents  or  near  relatives,  and,  in- 
cluding the  convulsions  occurring  in  brothers  and  sisters,  the  family  neurotic 

percentage  rose  to  63. 

T.  Lauder  Brunton2  considers  that  the  children  of  drunkards  are  liable 
to  have  convulsions  in  their  earlier  days,  and  quotes  Lancereaux  as  stating 
that  drunkards  transmit  to  their  offspring,  among  other  morbid  conditions, 
an  abnormal  reflex  excitability  and  a  tendency  to  convulsions. 

Wood3  is  of  the  opinion  that  the  tendency  to  convulsions  in  the  child 
is  closely  connected  with  the  epileptic  diathesis,  and  that  in  those  cases  in 
which  the  epileptic  tendency  exists  injudicious  hygienic  treatment  or  trivial 
causes  may  be  sufficient  to  produce  convulsions. 

Some  authors  believe  that  puerperal  convulsions  in  the  mother  predis- 
pose the  child  to  convulsions. 

It  has  been  doubted  whether  a  healthy  child  can  have  convulsions  solely 
from  reflex  irritation,  but  there  are  some  children  in  whom  the  most  careful 
investigation  fails  to  discover  any  cause  in  the  nervous  system  or  elsewhere 
for  the  attacks,  and  we  are  forced  to  fall  back  upon  the  supposition  of  a 
"  convulsive  tendency,"-  possibly  inherited,  as  an  explanation.  Gee  (foe.  cit.) 
found  56  cases  of  convulsions  in  children,  out  of  a  total  of  102,  in  which 
he  could  not  account  for  the  seizures  except  upon  the  supposition  that  they 
were  due  to  the  state  of  health  of  the  children  at  the  time  of  the  attack. 

Rachitis. — It  is  generally  admitted  that  rachitis  renders  a  child  liable 
to  suffer  from  convulsions,  especially  that  form  called  laryngismus  stridulus 
("inward  convulsions,"  or  "  holding-breath  spells").  The  hereditary  influ- 
ences tending  in  this  direction  must  also  be  looked  upon  as  positive  predis- 
posing causes.  Out  of  50  cases  of  laryngismus  stridulus  seen  by  Gee  (foe. 
cit.)  48  were  rickety,  and  of  these  19  had  general  convulsions ;  and  out  of 


1  American  Journal  of  Obstetrics,  1869-70,  vol.  ii. 

2  The  Book  of  Health,  edited  by  Malcolm  Morris,  London,  Paris,  and  New  York, 
1883,  p.  234. 

3  Nervous  Diseases  and  their  Diagnosis,  1888. 
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102  children  in  whom  general  convulsions  occurred  46  were  rickety,  or  45 
per  cent. 

Rickets  is  a  much  more  prevalent  affection  than  is  usually  considered, 
in  the  higher  as  well  as  in  the  lower  walks  of  life,  although  more  frequently 
seen  in  the  latter. 

Gee  found  that  30.3  per  cent,  of  sick  children  under  the  age  of  two  years 
were  rickety,  and  quotes  Bitter  as  having  had  a  like  experience  at  the  Med- 
ical Policlinic  at  Prague,— viz.,  31  per  cent,  of  children  under  five  years  of 
age.  Parry1  found  in  Philadelphia  28  per  cent,  of  all  children  under  five 
years  of  age  showing  signs  of  rachitis.  In  Berlin  at  the  University  Poli- 
clinic2 the  percentage  under  this  age  has  been  found  to  be  13.  Jamieson 
(foe.  cit.)  states  that  in  his  experience  this  connection  between  rickets  and 
convulsions  has  not  been  observed;  the  former  being  said  to  be  a  rare  affec- 
tion at  Melbourne,  Australia,  and  vicinity,  while  the  latter  are  far  from 
uncommon. 

My  own  experience  at  the  dispensary  of  the  Children's  Hospital  leads 
me  to  place  the  percentage  higher  than  any  of  the  figures  quoted,  rachitis 
being  diagnosticated  when  the  children  presented  beading  of  the  ribs, 
markedly-delayed  dentition,  profuse  sweating  of  the  head,  abnormally-open 
fontanels,  or  enlargement  of  the  radial  and  tibial  epiphyses,  the  relative  fre- 
quency of  these  symptoms  occurring  about  in  the  order  named,  the  beading 
of  the  ribs  being  decidedly  most  often  encountered.  No  case  older  than 
five  years  was  included  in  the  study.     The  figures  are  as  follows  : 

Total  number  of  cases  five  years  old  and  under,  360 ;  number  of  cases 
two  years  old  and  under,  263  ;  number  of  males,  191 ;  of  females,  169. 

Bachitic  cases  five  years  old  and  under,  137, — 38.05  per  cent. ;  rachitic 
cases  two  years  old  and  under,  110, — 41.82  per  cent. 

A  history  as  to  the  presence  or  absence  of  former  convulsions  was  obtained 
in  236,  and  of  these  90  were  rachitic, — 38.13  per  cent. ;  172  of  these  236 
were  two  years  old  and  under,  and  72  of  these  were  rachitic, — 44.44 
per  cent. 

Convulsions  occurred  in  20  of  the  236  cases, — 8.47  per  cent.  One  of 
these  was  an  epileptic,  and  three  died  in  convulsions  occurring  towards  the 
close  of  serious  illnesses,  the  others  being  the  so-called  dentition  convulsions 
and  those  due  to  errors  in  diet. 

Of  the  20  cases  in  which  convulsions  had  occurred,  8  were  rachitic — 40 
per  cent. — and  12  non-rachitic, — 60  per  cent.  Of  the  90  rachitic  cases,  8 
had  had  convulsions, — 8.88  per  cent. 

It  must  be  borne  in  mind  that  all  these  statistics  refer  to  sick  children 
of  the  humbler  classes,  and  therefore  do  not  accurately  represent  the  preva- 
lence of  rachitis  among  the  children  of  the  community  at  large. 

Rickets  usually  appears  from  the  sixth  to  the  thirteenth  month,  although 

1  American  Journal  of  the  Medical  Sciences,  January  and  April,  1872. 
*  Senator,  Ziemssen's  Cyclopaedia,  vol.  xvi. 
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it  may  appear  at  any  time  and  may  even  be  present  at  birth,  so  that  this 
condition  cannot  be  considered  as  the  principal  predisposing  cause  of  con- 
vulsions occurring  in  the  first  few  months  of  life.  Changes  in  the  cere- 
bral vascularization  occur  in  rachitis,  with  the  consequent  nutritive  changes 
in  the  brain ;  'and  this,  together  with  the  presence  of  deformity  of  the  ribs, 
causing  interference  with  the  respiration  and  deficient  oxygenation  of  the 
blood,°and  the  craniotabes  and  the  softness  of  the  bones  of  the  head  (possi- 
bly allowing  pressure  to  be  made  upon  the  cranial  contents  when  the  child 
is  recumbent),  must  be  looked  upon  as  the  explanation  of  the  association  of 
these  two  conditions.  Jacobi1  considers  that  every  case  of  laryngismus 
stridulus,  without  exception,  that  occurs  during  the  first  eight  or  nine  months 
of  life  is  due  to  the  presence  of  craniotabes.  This  statement  does  not  meet 
with  universal  acceptance,  as  this  symptom  frequently  occurs  in  rachitic 
children  where  craniotabes  cannot  be  detected.  "  Out  of  ninety-six  cases 
of  laryngismus  examined  by  Lederer2  there  was  craniotabes  in  ninety-two." 
Pressure  with  the  fingers  upon  these  spots  has  been  reported  to  cause  an 
attack,  an  experience  which  has  recently  happened  to  the  writer. 

Elsasser3  was  the  first  to  promulgate  this  theory  of  the  attack  being 
due  to  pressure  upon  the  softened  occiput,  but  Mackenzie4  and  Steffen0  con- 
sider the  theory  entirely  exploded.  The  latter,  while  admitting  that  when 
craniotabes  is  present  spasm  of  the  glottis  may  be  expected,  is  of  the  opinion 
that  this  in  no  way  depends  upon  it  and  does  not  necessarily  follow,  as  the 
child  is  attacked  not  only  while  lying  down,  but  also  when  sitting  up. 
Mackenzie  believes  the  connection  between  rachitis  and  laryngismus  to  be 
due  to  the  malnutrition  which  is  present.  Senator6  states  that  "  the  laryn- 
geal spasm  is  often  observed  without  there  being  any  marked  softening  of 
the  occipital  bone ;  indeed,  it  is  a  far  more  frequent  complication  of  rickets 
than  craniotabes  itself."  In  this  connection  it  may  be  mentioned  that  some 
authors  hold  that  craniotabes  is  due  to  a  syphilitic  taint  and  not  to  rickets : 
thus,  Lees  and  Barlow 7  consider  that  the  existence  of  marked  craniotabes 
must  be  regarded  as  strong  evidence  for  suspecting  syphilis,  forty-seven  per 
cent,  of  the  total  number  affected  with  craniotabes  being,  in  their  opinion, 
almost  certainly  syphilitic.  Eustace  Smith 8  also  believes  this  condition  is 
most  common  in  cases  where  there  is  a  distinct  syphilitic  taint.  Hughlings 
Jackson  (loo.  cit.)  states  that  the  changes  in  the  chest-walls  which  obtain 
in  rachitis,  and  the  consequent  imperfect  respiration,  cause  a  deficient  aeration 


1  Pepper's  System  of  Medicine,  vol.  ii. 

2  Quoted  by  Mackenzie,  Reynolds's  System  of  Medicine,  vol.  iii.  p.  449. 

3  Der  weiche  Hinterkopf,  1843,  p.  161. 

4  Manual  of  the  Diseases  of  tlie  Throat  and  Nose,  vol.  i. 

5  Ziemssen's  Cyclopaedia,  Amer.  ed.,  vol.  vii.  p.  1000. 

6  Ibid.,  vol.  xvi.  p.  199. 

7  "  Relationship  of  Craniotabes  to  Rickets  and  Congenital  Syphilis,"  Transactions  of 
the  Pathological  Society  of  London,  1881,  vol.  xxxii.  p.  327  et  seg. 

8  A  Practical  Treatise  on  Disease  in  Children,  London,  1884,  p.  208. 
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of  the  blood,  and  that  this,  acting  on  the  respiratory  centre,  gives  rise  to 
an  attack  of  laryngeal  spasm.. 

These  attacks  usually  occur  at  night,  when  the  circulation  of  the  brain 
is  at  its  minimum,  so  that  the  influence  of  the  condition  just  mentioned  has 
a  greater  effect.  Imperfect  respiration  is  thought  by  this  authority  to  be 
the  ordinary  ultimate  cause  of  convulsions  in  infancy. 

Enlarged  bronchial,  cervical,  and  tracheal  glands  frequently  occur  in 
rachitis  and  in  scrofula,  and  the  pressure  exerted  by  these  upon  the  trachea 
has  been  thought  by  some  to  be  the  cause  of  laryngismus  ;  others  have  be- 
lieved that  the  same  condition  produces  pressure  on  the  nerves  and  thus 
excites  spasm  of  the  glottis.  Morrill *  reports  a  case  undoubtedly  due  to 
this  cause  in  a  scrofulous  child,  and  Barety z  reports  twenty  cases  due  in  his 
opinion  to  enlargement  of  the  mediastinal  glands.  These  may  be  considered 
as  possible  causes  if  it  is  true,  as  Semon  and  Horsley 3  state,  that  the  ab- 
ductors of  the  vocal  cords  die  before  the  adductors,  and  that  the  former  are 
more  prone  to  disease ;  constant  pressure  on  the  recurrent  laryngeal  nerves 
by  acting  in  this  manner  might,  it  seems,  cause  a  spasm  of  the  glottis  by 
giving  that  structure  over  to  the  adductors.  Hooper4  strongly  opposes  this 
theory,  while  Donaldson 5  believes  the  abductors  to  be  the  more  irritable ; 
constant  pressure  upon  the  nerves  causing  them  to  fail  in  the  performance 
of  their  function  before  the  adductors.  Lucas 6  considers  that  laryngismus 
stridulus  occurring  in  rickets  is  due  to  irritation  of  this  nerve  from  press- 
ure by  enlargement  of  the  extremities  of  the  tracheal  rings,  or  to  irritation 
by  pressure  as  the  nerve  passes  under  the  corner  of  the  thyroid  cartilage ; 
but  this  theory  lacks  confirmation.  Kopp's  theory  (thymic  asthma)  that 
the  affection  is  caused  by  the  pressure  on  the  trachea  or  nerves  by  an  en- 
larged thymus  gland,  may  be  mentioned  in  this  connection.  This  theory 
has  been  entirely  exploded,  for  this  condition  is  rarely  present,  and,  if  it  is, 
does  not  necessarily  cause  pressure  as  alleged. 

Disorders  op  the  Digestive  System,  and  the  Effect  of 
Weather. — Dentition. — A  fact  that  seems  to  be  firmly  established  in 
the  mind  of  the  public,  as  well  as  in  the  minds  of  many  of  the  medical 
profession,  is  that  dentition  plays  the  most  important  rdle  in  the  etiology 
of  convulsions.  If  the  child  happens  to  be  cutting  teeth  at  the  time  of 
the  attack,  no  further  cause  of  trouble  is  looked  for,  and  if  there  is  no  visi- 
ble irritation  of  the  gums  it  is  still  the  advancing  tooth  that  is  thought  to 
be  the  cause  of  the  attack,  the  true  exciting  cause  being  thus  frequently 
overlooked.     I  do  not  wish  to  be  understood  to  say  that  painful  dentition 


1  Boston  Medical  and  Surgical  Journal,  February  24,  1881. 

2  Gaz.  Hebdom.  de  Med.  et  Chirurg.,  1881,  pp.  35  and  85. 

3  British  Medical  Journal,  August  29,  1886. 

*  New  York  Medical  Journal,  July  4,  1885,  p.  2. 
s  American  Journal  of  the  Medical  Sciences,  July,  1886,  p.  93  et  seq. 
6  Discussion  on  Kickets,  Transactions  of  the  Pathological  Society  of  London,  1881, 
vol.  xxxii.  p.  358. 
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may  not  cause  convulsions -in  fact,  I  believe  that  such  is  occasionally  the 
case  particularly  when  the  child  has  a  predisposition  in  that  direction,— but 
the  delayed  and  irregular  dentition  is  more  often  but  another  sign  of  the 
rachitical  tendency,  previously  discussed,  and  this,  and  not  the  dentition,  is 
more  likely  to  be  the  predisposing  cause,  although  an  inflamed  and  tender 
gum  may  precipitate  a  paroxysm.  An  otitis  may  be  caused  by  the  inflamed 
condition  of  the  gum  and  be  the  starting-point  of  an  attack. 

The  time  of  dentition,  which  begins  about  the  eighth  month,  is  a  period 
of  great  functional  activity,  for,  besides  the  eruption  of  the  teeth,  the  follic- 
ular apparatus  of  the  intestines  is  undergoing  active  development  in  order 
to  prepare  the  alimentary  system  for  a  radical  change  of  diet.  As  a  con- 
sequence, gastro-intestinal  disorders  and  nervous  symptoms  are  frequent  at 
this  time  of  life.  It  is  difficult  to  conceive  how  a  purely  physiological 
process,  such  as  dentition  is,  can  in  a  healthy  child  be  the  sole  cause  of 
convulsions  and  death,  but  the  irritation  and  pain  which  accompany  the 
process  in  some  cases  may  be  sufficient  to  turn  the  scale  in  favor  of  a 
nervous  outbreak. 

The  period  of  dentition  thus  resembles  that  of  puberty  in  being  a  period 
of  frequent  nervous  manifestations. 

Sejournet1  considers  the  rdle  played  by  dentition  as  of  great  importance 
in  the  production  of  an  attack,  and  in  his  opinion  stout  children  are  more 
liable  to  dentition  convulsions  than  others.  Soltmann,2  basing  his  conclu- 
sion on  experiments  made  on  young  dogs,  considers  by  inference  that  the 
excitability  of  the  sensitive  nerves  in  new-born  children  is  much  less  than 
in  adults,  that  there  is  a  period  extending  from  the  fifth  to  the  eleventh 
month,  or  about  the  time  of  dentition,  in  which  there  is  an  increased  ex- 
citability of  these  nerves,  and  concludes  that  "  teething"  has  a  direct  influ- 
ence in  causing  reflex  spasms  and  convulsions.  Jacobi's  opinion  as  regards 
the  excitability  of  the  peripheral  nerves  in  young  children,  as  mentioned 
on  page  865,  is  of  interest  in  this  connection. 

More  than  double  the  number  of  deaths  from  convulsions  in  children 
occur  during  the  first  year  of  life,  but  according  to  Jamieson's  table  (p.  863) 
over  two-thirds  of  the  convulsions  during  the  first  year  occur  during  the 
first  six  months,  so  that  dentition  cannot  of  necessity  be  taken  as  a  cause  of 
convulsions  in  these  cases. 

Improper  Feeding  and  Indigestion. — The  presence  of  undigested  and 
undigestible  food  in  the  stomach  and  intestines  is  a  very  fertile  cause — perhaps 
the  most  fertile  of  any  one  class  of  causes — of  convulsions.  Over-feeding 
even  with  proper  food  becomes  thus  a  very  important  factor ;  and  this  state- 
ment gains  strength  when  at  autopsies  a  very  full  stomach  is  frequently  all 
that  is  found  to  account  for  the  death  in  convulsions  of  an  otherwise  appar- 
ently healthy  infant.     Constipation,  particularly  where  large  quantities  of 

1  Revue  Mensuelle  des  Maladies  de  l'Enfance,  iii.,  Paris,  1885. 

2  Jahrbuoh  f.  Kindevheilkunde,  B.  xiv.  H.  4. 
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scybala  are  impacted  in  the  intestines,  is  also  an  exciting  cause  that  should 
always  be  borne  in  mind.  Simon1  considers  that  eighty  per  cent,  of  convul- 
sions in  children  arise  from  digestive  troubles. 

This  condition  seems  capable  of  producing  an  attack  in  an  otherwise 
healthy  child,  although  some  authors  consider  this  unlikely.  If  the  "  con- 
vulsive tendency"  exists,  the  effect  is  much  more  pronounced.  Temporary 
indigestion  becomes  thus  an  exciting  cause,  and  it  is  rather  curious  that 
there  need  be  no  marked  evidence  of  flatulency  or  pain  previous  to  the 
nervous  outbreak. 

A  fit  of  anger  or  any  other  violent  emotion  on  the  part  of  the  mother 
or  nurse  may  so  alter  the  composition  of  her  milk  as  to  cause  convulsions 
in  a  predisposed  nursling,  probably  by  rendering  it  a  source  of  irritation  to 
the  child's  stomach. 

Gastro-Intestinal  Disorders. — These  disorders,  so  frequently  met  with 
in  the  hot  weather,  also  produce  a  profound  impression  on  the  child's  ner- 
vous system,  and  cause  convulsions  in  two  ways  :  first,  by  the  sudden  diar- 
rhoea and  vomiting  which  frequently  ensue,  and,  secondly,  by  rendering  the 
gastro-intestinal  tract  unsuited  to  receive  the  food  which  before  the  attack 
may  have  been  properly  proportioned  to  the  child's  age,  but  which  now 
acts  as  a  direct  irritant  to  the  stomach,  and  is  ejected,  or  passed  into  the 
bowels  unprepared  for  intestinal  digestion.  The  diarrhoea  and  vomiting,  by 
increasing  the  specific  gravity  of  the  blood,  may  act  by  rendering  the  latter 
too  dense  to  circulate  properly,  thus  starving  the  brain,  and  may  also,  as 
mentioned  by  Novi,2  by  depriving  the  gray  matter  of  the  brain  of  much  of 
its  moisture,  seriously  lower  its  vitality,  convulsions  ensuing  as  a  consequence. 
Intussusception  is  an  occasional  cause  of  convulsions  in  young  children. 

In  order  to  discover  what  relation  existed  between  the  number  of  deaths 
from  convulsions  and  those  from  disorders  of  the  alimentary  tract,  I  col- 
lected from  the  health  reports  of  Philadelphia  for  the  years  1876-1885 
inclusive  all  the  deaths  among  minors  from  "teething,"  "sore  mouth," 
"cholera  morbus,"  "cholera  infantum,"  "diarrhoea,"  "dysentery,"  and 
"ulceration  of  the  stomach  and  bowels,"  and,  taking  these  together, 
arranged  them  by  months  and  compared  them  with  the  deaths  from  "  con- 
vulsions" and  "  laryngismus  stridulus,"  similarly  arranged. 

The  hot  months  of  summer,  as  every  one  knows,  cause  the  greatest 
mortality  among  children  ;  10,631  deaths  occurring  from  the  former  class 
of  diseases  during  the  months  of  June,  July,  August,  and  September,  out 
of  a  total  of  13,115  for  the  ten  years  in  question,  July  with  the  highest 
average  temperature  having  the  greatest  number  of  deaths, — viz.,  5133 ;  this 
month  also  showing  the  greatest  mortality  from  "  convulsions," — viz.,  988 
out  of  a  total  of  7508.  Arranging  these  figures  in  the  form  of  a  table, 
comparisons  are  much  more  easily  made. 


1  L'Union  Medicale  du  Canada,  August,  1887. 

2  Lo  Sperimentale,  quoted  by  New  York  Dietetic  Gazette,  July,  1888. 
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Tracing  No.  1  represents  the  deaths  from  gastro-intestinal  disorders, 
tracing  No.  4  the  mortality  from  convulsions,  and  tracing  No.  2  the  mean 


Fig.  2. 
1876-1885. 


1   £ 

ft 
< 

1 

June. 
July. 

be 

Sept. 
Oct. 
Nov. 

.Dec. 
Jan. 
Feb. 
Mar. 

Apr. 
May. 
June. 

I -I] 

.~K 

1      1 

FT 

1 

:::iiii:i 

ir..r.-.I. 

FT 

rti L. 

1 .  .iiii.i 

T"  tt" 

r  T 

3x1.+  -X  I 

tt —  t. 

TX_I__.  .44, . 

ttr  t 

12,000.  1 

i  it 

! 

-it  it 

dxi ±L . 

T  T  T  j;     T 

!    ¥ 

1  "T 

axt-T  .IT 

tlTt  T 

ft +■ 

Ml 

1 1 1 1 

n    t 

II         [; 

1    I 

r        1 

"   Tltt't 

::  thjxl't 

tt.  ..:.  .1 

i-i  nr\n 

1 

J ( 

1 

ill        1 

U.     J  IT 

T" 

J, 

infct" 

.    ±L 

J  ji     1     1 

tt  .iiitit 

4411 

' !  1  M  S  / 

TxixT  X 

t  JtJxttt 

M   '  1 1 

r  tltt  tf 

jx.  — x. 

i  i 

'I'll 

'  t' 

1 

t    3-117  11 

1  IS 

H     if 

rti-i-xt. 

''I'M 

i ji  mi 

v 

111. 1  in.. 

1 1      ;M     I     II 

1 1 1  ]i 

'  I ' 

1     T  It 

ff +" 

MB 

II 

'Iii-         ' 

-.  j_i_  it-t  1  dx. 

MI^N  I 

|"TT" 

jj         if     ! 

tt-  t.-.f ! 

4"  P TTTTr 

|:|::|: 

900.    8000.  ' 

"       1     ft  M  Tl  " 

t  fltlltit  r 

MTnTr 

I      it     ft 

i_.  Jx  44-4-  -fl 

ff Tf--  t- 

i  i  iii  i 

88::;fc 

illi 

Jj  JfTT'T'1 

70.    700.    6000.    ■ 

1  I     Sit  1 M '  l> 

/  1   1,  u  si  ■  1    1 

1 4  J 1 1  1  1  fl  1  14 '  t  !  ■     \\  ll  i     \ 

i     I  vl 0  tTaiK*  1 '     1  •• » 

TTeJ  FTl/lil  I      ■    I  im  1 1    M1M  <r 

111 

1  kri 

Ir+Ll  / 1  1  IV  lit-  I     11 

1       J  fl    cl 

Tvi   L  1 

HD 

1  i      \m  ill  I  ht+lI  ' 

60.    600.    5000   -1 

'    d       ' :     II  Kl     ibJ  MS     \\       I  f 

1  I  \  1 1  '  '■ :  ' ■  i  ''■  \i    \fl      1  IM.I  I     VUI  1  IB 

Vj  J    1  ■ ,  yj  ■  11    1 1 1 ■  UJ  I  j    j 

50.    500.    4000.  " " 

1      11    I'll' 

40.    400.    3000.  -- 

TTF 

mil  i  ii  i  in  1 1  w\  I  h  i\4fflwfl-- 

TrnffiPrT^ 

SO.    S00.    2000.  it 

1    1VJ      ill  (uTTTb     rTtttt ^ 

Hjn  iwiii-^r[\iii''-TPff- 

tltftl  ill  1  lilfrdr 

ll'I'j'TT  i'llii'  |^  ~iV" 

20.    200.    1000.  ■  - 
10.    100.         0.  ? 

1 

rfllllllllllllll 

if-|r:t 

11  Hi 

mm 

0  to  12  ooo"6 1'"~13,115  deaths  from  gastro-intestinal  diseases.    Bead  by  using  column  of  figures 

Tracing  2.-Mean  temperature.    Read  by  using  column  of  figures  10  to  80 
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temperature,  per  month.     It  will  be  seen  at  a   glance  that  an  average 
monthly  temperature  of  66°  F.  or  over  causes  a  fearful  increase  in  the  mor- 
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tality  from  gastro-intestinal  affections,  and  that  the  highest  mean  tempera- 
ture coincides  with  the  greatest  number  of  deaths  from  convulsions.  Several 
causes  may  act  together  to  produce  this  July  rise  in  the  latter  tracing  :  1st, 
convulsions  must  in  many  of  these  cases  be  looked  upon  merely  as  a  mode 
of  dying,  and  not  necessarily  as  a  cause  of  death  per  se;  2d,  the  large 
number  of  gastro-intestinal  disorders  occurring  in  that  month  would  of 
necessity  increase  the  number  of  deaths  from  convulsions,  both  in  con- 
sequence of  the  intestinal  irritation  and  on  account  of  the  great  drain  on 
the  fluids  of  the  body  causing  deficient  cerebral  blood-supply ;  3d,  high 
temperature  is  in  itself  an  important  factor  in  the  causation  of  con- 
vulsions. 

The  convulsion  tracing  is  at  its  lowest  point  in  November,  and  from 
this  month  there  is  a  gradual  rise  until  March  is  reached,  then  there  is  a 
fall  until  June,  and  then  a  sudden  rise  in  July  to  the  highest  point,  after 
which  there  is  a  steady  fall  untii  the  low  point  in  November  is  returned  to ; 
this  cannot  be  entirely  explained  by  either  of  the  three  factors  above  men- 
tioned, although  the  general  mortality  tracing  (No.  5)  does  bear  a  general 
resemblance  to  it,  as  would  be  expected  on  account  of  the  first  reason 
given  above.  The  gastro-intestinal  tracing  is  almost  at  its  lowest  point, 
and  an  equal  or  even  higher  average  temperature  in  August,  September, 
and  October  is  not  accompanied  by  a  corresponding  rise  in  the  convulsion 
tracing.  Before  attempting  an  explanation  an  apparent  digression  will  be 
made.  Gee1  calls  attention  to  the  influence  of  the  season  upon  the  number 
of  attacks  of  laryngismus  stridulus,  and  states  that  these  are  apt  to  occur 
more  frequently  when  the  children  are  confined  to  the  house  and  obliged  in 
consequence  to  breathe  impure  air,  which  has  the  effect  of  producing  an 
"  erethism  of  the  nervous  system  which  shows  itself  in  turn  as  a  spasmodic 
diathesis,"  which,  however,  in  his  opinion,  does  not  produce  the  excessive 
irritability  until  it  has  been  prolonged  for  some  time,  so  that  the  spring 
months  contain  the  greatest  proportion  of  the  cases ;  out  of  63  attacks  seen 
by  him,  occurring  in  the  years  1866,  1867,  and  1868,  47  occurred  in  the 
months  of  February,  March,  April,  and  May.  Barlow,2  on  the  contrary, 
states  that  convulsions,  and  particularly  laryngismus  stridulus,  occur  most 
frequently  in  cold  weather,  70  out  of  the  114  cases  investigated  by  him  in 
1885  occurring  during  the  months  of  October,  November,  December,  Janu- 
ary, and  February  (61.40  per  cent.),  and  being  quite  evenly  distributed 
among  them,  February  having  the  greatest  number  (16)  and  December  the 
least  (13) ;  the  months  of  May,  June,  and  July  show  but  10  cases  (8.77  per 
cent.),  March  7,  and  the  remaining  months  9  each.  The  results  obtained 
by  the  study  of  these  two  observers,  the  former  in  London  and  the  latter 
in  Manchester,  although  these  places  are  comparatively  near  each  other, 
differ  widely,  which  should  not  be  the  case  had  the  true  cause  been  found. 


1  St.  Bartholomew's  Hospital  Keports,  vol.  ii. 

2  British  Medical  Journal,  June  18,  1887. 
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Henoch1  has  found  the  greatest  number  of  cases  of  laryngismus  strid- 
ulus, in  hospital  as  well  as  private  practice,  during  the  months  of  January 
to  May,  inclusive,  and  in  this  he  agrees  with  Gee. 

J.  Crichton  Browne2  states  that  convulsions,  from  which  so  many 
infants  and  children  perish,  have  their  minimum  death-rate  in  September 
and  October,  their  maximum  in  February  and  March. 

The  effect  of  meteorological  changes  on  nervous  diseases  has  been  recog- 
nized for  some  time ;  this  is  particularly  noticeable  in  neuralgia 3  and  in 
chorea,4  the  former  reported  by  Mitchell  and  the  latter  by  the  author, — the 
perturbing  influence  appearing  to  be  the  complex  meteorological  disturb- 
ance known  as  a  "  storm."  Tracing  No.  3  represents  the  number  of  storm- 
centres  passing  within  a  circle  of  four  hundred  miles'  radius  drawn  around 
Philadelphia  for  the  ten  years  in  question,  this  radius  being  chosen  as  it 
was  found  that  the  storms  passing  within  that  distance  produced  the  greatest 
effect  on  chorea,  in  former  studies.  The  greatest  number  of  storms  occurs 
in  March  (see  table),  which  coincides  with  the  spring  rise  in  the  convulsion 
tracing :  so  that  it  seems  possible  that  the  weather  may  exert  more  than  a 
passing  influence. 

The  dissimilarity  between  the  two  tracings  3  and  4  in  midsummer  is 
produced  by  the  heat,  the  great  number  of  gastro-intestinal  cases  increasing 
the  deaths  from  convulsions,  as  previously  stated.  No  other  meteorological 
factor, — viz.,  temperature,  barometer,  mean  relative  humidity,  range  of 
thermometer,  or  number  of  cloudy  days, — either  alone  or  in  combination, 
seems  to  account  for  the  March  rise  of  the  convulsion  tracing.  The  influ- 
ence exerted  by  storms  may  be  indirect  and  not  direct  in  its  action,  by 
causing  an  increase  of  other  affections  in  which  convulsions  close  the  scene. 
This  study  should  be  applied  to  the  number  of  attacks,  or  cases,  of  convul- 
sions, and  not  to  the  number  of  deaths,  to  ascertain  its  true  value.  As  tend- 
ing to  uphold  the  probability  of  this  theory,  it  is  worth  mentioning  that  in 
the  studies  just  mentioned,  the  greatest  amount  of  pain  and  the  highest 
number  of  attacks  of  chorea  occur  in  March,  corresponding  to  the  spring 
rise  of  the  convulsion  tracing,  and  the  lowest  number  of  attacks  of  chorea 
in  October  and  November,  corresponding  to  the  lowest  point  reached  by 
the  convulsion  tracing,  and,  while  these  months  do  not  show  the  least 
amount  of  neuralgia  (June),  they  are  at  least  months  of  less  pain  than  those 
of  winter  and  spring. 

Intestinal  Parasites. — The  effect  produced  by  the  presence  of  worms  in 
the  intestinal  canal  is  as  much  exaggerated  by  the  public  generally  as  is  the 
effect  of  dentition.    Worms  are  present  in  many  children,  particularly  those 

1  Lectures  on  Children's  Diseases,  New  Sydenham  Society,  London,  1889,  vol.  i.  p.  185. 

2  The  Book  of  Health,  edited  by  Malcolm  Morris,  London,  Paris,  and  New  York,  1883. 

3  Captain  Catlin's  Investigations,  American  Journal  of  the  Medical  Sciences,  April, 

1887,  and  Transactions  of  the  College  of  Physicians  of  Philadelphia,  vol.  vi.     Two  papers. 

*  Seasonal  Relations  of  Chorea  and  Rheumatism,  Medical  News,  Philadelphia,  Novem- 
ber 13,  1886.  y      ' 


CONVULSIONS   IN    INFANCY   AND   CHILDHOOD.  875 

of  the  poorer  classes,  and  frequently  cause  no  symptoms  whatever,  and 
are  not  suspected  until  they  are  seen  in  the  evacuations.  When,  however, 
worms  are  present  in  large  quantities  they  undoubtedly  may  act  veiy  inju- 
riously, and  may  even  be  the  starting-point  of  nervous  symptoms  or  even 
of  convulsions.  Most  of  the  symptoms  are  due  to  the  condition  of  the 
gastro-intestinal  canal,  that  favors  the  development  of  the  parasites.  Worms 
are  not  so  frequently  found  in  the  intestines  of  infants  as  in  those  of  chil- 
dren about  two  years  of  age  and  over.  The  tape-worm  is  very  rarely  seen 
in  young  children.    Convulsions  produced  by  these  causes  are  purely  reflex. 

Acute  Infectious  Fevers. — In  the  acute  infectious  diseases  convul- 
sions are  frequently  met  with,  usually  either  at  the  onset  of  the  attack  or 
towards  the  close  of  the  disease.  In  the  former  case  they  take  the  place  of 
the  rigor  seen  at  the  onset  of  such  diseases  in  later  life ;  they  are  to  be  con- 
sidered as  toxsemic  convulsions  due  to  the  impregnation  of  the  blood  with 
the  specific  poison,  which  acts  by  producing  an  inhibition  of  the  controlling 
action  of  the  higher  cerebral  centres,  possibly  acting  through  the  medulla 
by  causing  a  spasm  of  the  arterioles.  The  suddenness  of  its  onset  is  to  be 
explained  in  the  same  way  that  is  employed  to  explain  a  chill  or  a  sudden 
fever, — viz.,  a  stimulation  or  depression,  as  the  case  may  be,  of  the  inhibitory 
chemical  centre  by  the  specific  poison.1  According  to  Eadcliffe,2  these  con- 
vulsions occur  in  the  cold  stage  of  the  fever,  when  the  circulation  is  greatly 
wanting  in  power,  and  they  are  confined  to  this  stage  except  when  there 
happen  to  be  brain-  or  kidney-complications.  This  last  statement  cannot 
be  accepted  without  reservation,  as  convulsions  are  known  to  occur  in  these 
diseases  when  the  fever  is  high.3  Holmes  considers  the  convulsion  seen  in 
the  beginning  of  these  diseases  as  entirely  due  to  the  high  temperature,  and 
that  a  temperature  of  103°  F.  in  a  child  is  very  liable  to  excite  an  attack, 
which  attack  is  most  frequently  seen  in  the  first  few  hours  of  the  pyrexial 
seizure.  Maclagan4  is  of  the  opinion  that  ansemia  of  the  brain  is  the  cause 
of  the  headache  which  is  most  frequent  in  the  early  stage  of  acute  fevers 
in  adults,  and  of  the  convulsions  seen  in  a  similar  period  in  the  fevers  of 
childhood,  the  anemia  resulting  from  the  contraction  of  the  minute  arteries 
of  the  brain. 

Welch5  considers  that  the  temperature  regulation  is  more  labile  in 
infants  than  in  adults,  and  that  human  beings  may  tolerate  temperatures 
of  107°  F.  or  even  higher  for  a  considerable  time.  He  also  states  that 
temperatures  ranked  as  high  do  not  in  themselves,  independently  of  other 
factors,  necessarily  exert  any  such  injurious  influences  as  have  been  usually 
attributed  to  them,— that  unless  the  temperature  is  suddenly  raised  no  dis- 


1  H.  C.  Wood,  Toner  Lecture,  No.  4,  1875. 

2  The  Dynamics  of  Nerve  and  Muscle,  London,  1871. 

3  Transactions  of  the  International  Medical  Congress,  Philadelphia,  1876,   p.  796. 

4  Fever :  a  Clinical  Study,  by  T.  J.  Maclagan,  London,  1888,  p.  965. 

5  The  Cartwright  Lectures,  On  the  General  Pathology  of  Fever,  Philadelphia  Medical 
News,  April  7  and  14,  and  May  19  and  26,  1888. 
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turbance  of  the  cerebral  functions  is  noticed  until  the  temperature  reaches 
a  certain  point,  beyond  which  death  ensues,  preceded  by  convulsions  and 
coma;  the  disturbances  of  the  sensorium  depend  in  a  higher  degree  upon 
infection  or  intoxication  than  upon  heightened  temperature. 

Wood l  has  shown  that  heating  the  brain  of  a  mammal  produces  sudden 
insensibility,  with  or  without  convulsions,  at  a  temperature  of  about  108° 
F.,  and  that  this  effect  is  due  to  the  direct  action  of  the  heat. 

'  When  convulsions  occur  in  the  later  stages  of  the  diseases  in  question, 
they  are  to  be  explained  by  the  presence  of  serious  cerebral,  respiratory,  or 
urinary  complications. 

Intermittent  Fever. — In  children  convulsions  are  known  to  occupy 
the  place  of  the  chill  met  with  in  later  life  in  intermittent  fever.  A  true 
chill  is  rarely  seen  in  an  infant  or  a  young  child,  the  convulsions  occurring 
on  successive  days  just  before  the  appearance  of  the  fever,  proving  their 
orio-in.  An  editorial  in  the  North  Carolina  Medical  Journal,  1882,  vol.  x., 
states  that  there  is  no  more  fatal  disease  among  young  children  in  malarial 
districts  of  the  South  than  malarial  eclampsia.  The  statement  is  also  made 
that  September  and  October  are  the  months  in  which  this  complication  is 
most  generally  met  with,  and  usually  between  11  a.m.  and  5  p.m.,  the  season 
of  the  year  and  the  time  of  day  when  the  ordinary  paroxysm  of  malarial 
fever  is  most  frequently  encountered.  Such  frequency  of  malarial  eclampsia 
is  not  met  with  in  Philadelphia ;  at  least  it  has  not  been  my  experience 
during  the  last  ten  years  at  the  dispensary  of  the  Children's  Hospital,  where 
large  numbers  of  cases  of  intermittent  fever  are  seen  every  spring  and 
autumn.  Meigs  and  Pepper  (foe.  cit.)  and  J.  Lewis  Smith 2  consider  it  not 
a  very  rare  thing  for  the  fever  to  be  ushered  in  by  a  convulsion.  In  the 
pernicious  form  of  intermittent  fever  this  symptom  is  frequently  seen. 

Typhoid  Fever. — Convulsions  are  of  rare  occurrence  in  this  disease 
in  children ;  they  are  to  be  considered  as  of  the  same  nature  as  those 
occurring  in  scarlet  fever,  measles,  etc. 

Pneumonia. — Convulsions  are  a  rather  uncommon  symptom  in  pneu- 
monia, either  of  the  croupous  or  the  catarrhal  variety,  and  they  are  more 
frequently  seen  in  very  young  than  in  older  children.  The  opinion  gener- 
ally held  is  that  convulsions  are  most  apt  to  complicate  pneumonia  when 
the  disease  is  situated  at  one  or  other  of  the  apices  of  the  lung :  thus, 
Juergensen 3  states  that  the  most  severe  cerebral  symptoms  usually  occur  in 
connection  with  pneumonia  of  the  apex,  setting  in  with  a  rapidly-developed 
fever,  and  quotes  Heinze  as  holding  the  same  opinion.  Among  others 
holding  these  views  strongly  may  be  mentioned  Eustace  Smith,4  Goodhart,5 

1  A  Study  of  Morbid  and  Normal  Physiology,  Smithsonian  Contributions  to  Knowl- 
edge, 1880;  also,  Pepper's  System  of  Medicine,  art.  "Thermic  Fever,"  vol.  v.  p.  394. 

2  Diseases  of  Children,  4th  ed.,  p.  285. 

8  Ziemssen's  Cyclopaedia,  vol.  v.  p.  102. 

4  Clinical  Studies  of  Disease  in  Children,  Philadelphia.  1876,  p.  49. 

6  Diseases  of  Children,  edited  by  Starr,  Philadelphia,  1885,  p.  344. 
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Loomis,1  Hanot,2  and  Damaschino.3  Holt,4  on  the  contrary,  after  a  study 
of  one  hundred  and  seventy-three  cases  of  cerebral  symptoms  in  this  dis- 
ease, holds  that  they  are  not  intimately  associated  with  apex  disease,  such 
association  occurring  in  only  one-fifth  of  apex  cases,  but  that  they  occur  more 
frequently  when  the  disease  is  extensive  and  the  temperature  high  (one  in 
three  of  the  cases).  He  considers  that  convulsions  in  this  disease  belong 
almost  without  exception  to  infancy,  being  rarely  met  with  after  two  years 
of  age,  the  time  of  onset  of  the  disease  being  the  period  when  they  are 
usually  seen.  Coutts  (loc.  cit.),  quoting  from  the  practice  of  Eustace  Smith 
in  the  East  London  Children's  Hospital,  states  that  convulsions  occur  at 
the  onset  of  pneumonia  in  about  five  per  cent,  of  the  cases  (two  in  forty- 
one).  Eustace  Smith  (loc.  cit.)  does  not  believe  that  there  is  any  relation 
between  apex  pneumonia  and  convulsions,  pneumonia  of  the  apex  being 
especially  short  and  favorable,  in  his  opinion. 

Toxemic  Convulsions. — Under  this  head  should  be  included  those 
convulsions  occurring  in  ursemic  conditions,  as  well  as  those  which  follow  the 
administration  of  poisons.  Eustace  Smith  considers  infants  to  be  very  sus- 
ceptible to  the  influence  of  lead,  and  he  has  several  times  seen  convulsions 
follow  the  internal  administration  of  this  drug,  and  apparently  directly  due 
to  it.5  Convulsions  occur  in  ursemia  when  there  is  no  elevation  of  tempera- 
ture :  so  that  there  cannot  be  much  doubt  that  they  are  due  to  the  action 
on  the  nervous  centres  of  the  morbid  materials  circulating  in  the  blood.  In 
the  acute  infectious  fevers  we  have,  as  previously  mentioned,  besides  the 
impregnation  of  the  system  with  the  special  poison,  the  secondary  very  im- 
portant factor  of  fever,  which  is  produced  by  the  action  of  this  poison  on 
the  heat-centres :  so  that  two  important  causes  of  convulsions  may  thus  be 
acting  together. 

Some  of  the  convulsions  occurring  in  gastro-intestinal  disorders  may 
properly  be  placed  in  this  class,  as  they  are  possibly  caused  by  the  poisonous 
influence  of  ptomaines  developed  in  the  stomach  and  intestines,  as  suggested 
by  Senator.6 

Whooping-Cough. — Meigs  and  Pepper  mention  convulsions  as  a  com- 
plication of  this  disease  in  12  out  of  208  of  their  cases  (5.76  per  cent.),  and 
quote  Killiet  and  Barthez  as  having  seen  it  in  5  out  of  29  cases  (17.24  per 
cent.).  Roger7  has  met  with  this  complication  in  hospital  practice  only  15 
times  in  431  cases  (3.48  per  cent.),  and  in  his  experience  it  is  most  fre- 
quently seen  in  infants  still  at  the  breast,  or  at  least  before  the  third  year  of 


1  Pepper's  System  of  Medicine,  vol.  iii.  p.  329. 
5  Du  Traitement  de  la  Pneumonie  aigue,  Paris,  1880,  p.  56. 
8  La  Pneumonie  aigue  chez  les  Enfants,  Paris,  1867,  p.  63. 
*  Medical  Kecord,  April  7,  1888. 
5  On  Disease  in  Children,  1884,  p.  279. 

«  Quoted  by  Henoch,  loc.  cit. ;  also  Berlin.  Klin.  Wochenschr.,  1868,  No.  24,  and  Zeit- 
schrift  f.  Klin.  Med.,  Bd.  vii.  H.  3. 
'  De  la  Coqueluche,  vol.  ii.  p.  582. 
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life.  Convulsions  never  usher  in  this  disease,  but  either  occur  in  the  course 
of  a  marked  attack  or  precipitate  the  fatal  termination  in  complicated  cases, 
which  complication  is  usually  broncho-pneumonia.  Their  cause  is  three- 
fold: 

1st.  The  nervous  element  which  is  an  integral  part  of  whooping-cough. 

2d.  The  high  fever  which  often  accompanies  severe  cases. 

3d.  The  venous  condition  of  the  cerebral  circulation  due  to  the  severe 
paroxysms  of  coughing  or  to  the  pulmonary  complication,  or  to  both.  Serous 
effusion  into  the  ventricles  should  be  mentioned  here  as  a  consequence  of 
the  venosity  and  a  cause  of  the  convulsions. 

Malformations  and  Diseases  of  the  Heart  and  Great  Ves- 
sels.— From  what  has  been  said  in  the  foregoing  pages  of  the  important 
rdle  played  by  disturbed  circulation  in  the  etiology  of  convulsions  in  chil- 
dren, it  is  evident  that  they  would  frequently  be  found  in  association  with 
malformations  and  diseases  of  the  heart  and  great  vessels,  particularly  in 
the  condition  known  as  morbus  eceruleus. 

Irritation  of  Peripheral  Nerves. — A  burn  or  scald  produces 
a  much  more  profound  impression  upon  a  child  than  upon  an  adult,  and 
convulsions  are  often  thus  caused.  There  is  great  shock  and  a  profound 
impression  on  the  circulation,  the  arteries  contain  but  little  blood,  and  all 
the  internal  veins  are  engorged,  particularly  those  of  the  abdomen,  as  proved 
by  frequent  autopsies.  Although  the  condition  is  generally  described  as 
one  of  active  congestion  of  all  the  internal  organs,  it  is  more  truly  a  sec- 
ondary venous  congestion.  When  convulsions  occur  in  this  condition  they 
are  usually  preceded  by  symptoms  of  profound  prostration.  Irritation  of 
the  skin  in  eczematous  and  other  eruptions  has  been  reported  as  a  cause 
of  convulsions  in  children,  as  has  the  irritation  caused  by  pins.  Tickling 
has  also  been  reported  as  a  cause.  Convulsions  due  to  the  stings  and  bites 
of  insects  must  be  of  rare  occurrence  in  this  country  at  least,  although  they 
are  reported  in  warm  climates. 

Earache  as  a  cause  of  convulsions  should  always  be  borne  in  mind,  and 
this  may  occur  entirely  independently  of  any  meningitic  trouble,  and  be 
due  simply  to  the  pain.  Huguenin1  makes  the  statement  that  "  changes  in 
the  calibre  of  cerebral  arteries  occur  in  irritation  of  even  a  distant  sensitive 
nerve,"  and  Nothnagel2  holds  the  same  view.  Sudden  and  violent  pain  is 
known  to  cause  marked  changes  in  the  cerebral  circulation,  and  fainting  is 
a  very  frequent  sequence ;  convulsions  have  been  known  to  follow  a  faint 
produced  in  this  way.  Huguenin  (foe.  cit.)  reports  a  case  following  a 
quickly-performed  circumcision,  and  a  similar  case  occurred  to  the  writer 
when  an  interne  at  the  Pennsylvania  Hospital, — viz.,  on  removing  a  small 
piece  of  bone  from  a  crushed  finger,  the  patient  cried  out  with  pain,  fell  to 
the  floor  in  a  faint,  and  immediately  became  generally  and  very  severely 


1  Ziemssen's  Cyclopedia,  vol.  xii.  p.  434. 

2  Ibid.,  vol.  xii.  p.  13  ;  also,  Virchow'a  Arehiv,  Bd.  xl. 
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convulsed;  on  recovering  consciousness  he  stated  that  he  had  always 
enjoyed  good  health  and  had  never  had  a  previous  convulsion. 

Brown-Sequard's  guinea-pigs  may  be  considered  as  experimental  ex- 
amples of  peripheral  irritation  producing  convulsions  in  predisposed  ani- 
mals. Convulsions  frequently  take  their  rise  from  the  irritation  produced 
by  the  presence  of  old  cicatrices,  on  the  head  or  elsewhere ;  but  this  would 
be  considered  more  properly  under  the  head  of  epilepsy,  and  is  mentioned 
only  to  impress  upon  the  reader  the  effect  of  peripheral  irritation.  Genital 
irritation  should  also  be  mentioned  here  as  a  cause  of  convulsions.  Fissure 
of  the  anus  has  been  reported  as  a  cause  of  convulsions  in  nurslings.1 

Fright  and  other  Strong  Emotions. — Angel  Money2  considers 
fright  and  terror  as  a  kind  of  cortical  epilepsy,  attended  with  violent  dis- 
charge of  energy  and  accompanied  by  great  derangement  of  intellect  or 
even  total  loss  of  consciousness. 

Fright  has  frequently  been  known  to  cause  convulsions,  and  the  effect 
on  a  "  nervous  child"  is  more  pronounced  than  on  one  not  so  constituted. 
There  is  produced  a  sudden  and  profound  alteration  in  the  peripheral  cir- 
culation, as  is  evident  to  all  in  the  sudden  blanching  of  the  face,  and  the 
convulsions  which  sometimes  follow  immediately  upon  a  fright  are  due  to 
this  vaso-motor  spasm.  Dickson3  thinks  that  there  must  exist  a  predis- 
posing cause  before  fright  can  act  in  this  way.  Niemeyer4  considers  these 
convulsions  to  proceed  from  "excitement  of  the  cerebral  ganglia  trans- 
mitted thence  to  the  medulla  oblongata."  A  fit  of  crying  or  of  anger  has 
occasionally  been  known  to  end  in  a  convulsion ;  but  here  in  addition  to 
the  emotional  factor  there  is  a  marked  interference  with  the  respiratory 
function.     Other  violent  emotions  may  act  in  the  same  way. 

Laryngeal  Causes. — Any  irritation  or  inflammation  of  the  larynx, 
such  as  catarrh,  or  even  the  trickling  of  saliva  or  milk  into  the  larynx  or 
the  drying  of  mucus  upon  the  glottis  during  sleep,  may  be  the  starting- 
point  of  a  laryngeal  spasm  which  may  end  in  a  general  convulsion.  Cry- 
ing or  sobbing  may  also  act  by  causing  spasm  of  the  glottis,  and  both 
Mackenzie  and  Cohen5  speak  of  the  catching  of  the  breath  produced  by 
tossing  a  child  into  the  air  in  play  as  a  cause.  The  sleeping  state  seems 
to  predispose  to  an  attack. 

Mantle6  reports  a  case  of  severe  laryngeal  spasms,  followed  by  general 
convulsions,  which  were  due  to  the  irritation  produced  by  an  elongated 
uvula,  finally  cured  by  excision  of  this  part.  He  advises  an  examination 
of  the  throat  in  all  cases  as  a  matter  of  routine. 


1  Maurice  Raynaud,  Gaz.  Hebdom.  de  Med.  et  Chir.,  1881,  p.  239. 

'  Diseases  of  Children,  1887. 

8  Dynamics  of  Epilepsy  and  Convulsions,  Guy's  Hospital  Reports,  3d  ser.,  1873,  vol. 

xviii.  p.  181. 

*  Practical  Medicine,  revised  ed.,  vol.  ii.  p.  370. 

6  Diseases  of  the  Throat  and  Nasal  Passages,  New  York,  1879,  2d  ed.,  p.  629. 

6  British  Medical  Journal,  February  8,  1890. 
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Diseases  of  the  Brain  and  Spinal  Coed. — Convulsions  due  to 
the  various  causes  previously  enumerated  do  not  depend  upon  any  gross 
lesion  of  the  brain  or  spinal  cord ;  there  remains  a  division  of  convulsions 
which  have  such  conditions  as  an  exciting  cause,— viz.,  poliomyelitis  ante- 
rior acuta,  and  other  acute  spinal  affections;  tumors  of  the  brain;  the 
various  kinds  of  meningitis ;  cerebral  hemorrhage ;  embolism  and  throm- 
bosis; injuries  to  the  head  and  brain  from  accident  or  during  difficult  labor; 
concussion  of  the  brain  and  cord,  etc. ;  and  the  reader  is  referred  to  the 
appropriate  sections  in  this  work  for  further  information  upon  these  sub- 
jects. A  few  words  in  regard  to  the  general  mechanism  by  which  con- 
vulsions are  produced  in  these  affections  will  not  be  out  of  place  in  this 
connection.  Mary  P.  Jacobi1  states  that  nearly  fifteen  per  cent,  of  the 
cases  of  poliomyelitis  anterior  acuta  have  convulsions  as  a  prodromal  symp- 
tom, and  Erb2  considers  that  the  pathogenic  explanation  of  these  initial 
brain-symptoms  has  not  yet  been  found  ;  but  if  a  peripheral  irritation  can 
so  affect  the  nerve-centres  as  to  induce  convulsions,  it  certainly  seems 
probable  that  such  a  sudden  impression  upon  the  spinal  cord  as  occurs  in 
this  affection  would  be  sufficient  to  do  so.  J.  Hughlings  Jackson3  brings 
forward  the  hypothesis  that  these  initial  convulsions  may  be  due  to  the 
action  of  ptomaines  the  result  of  disintegration  of  the  nervous  matter  of 
the  anterior  horns  on  the  "  ponto-bulbar"  centres  (lowest  tier).  It  is  prob- 
able that  the  convulsions  in  the  various  brain-disorders  are  due,  not  to  an 
arterial  congestion,  as  is  frequently  thought,  but  to  an  inhibition  of  the 
controlling  power  of  the  cerebrum  over  the  lower  ganglia,  produced  by 
ansemia  due  to  vaso-motor  spasm  or  to  intracranial  pressure  causing  im- 
paired nutrition  by  interference  with  the  blood-supply.  An  unstable  con- 
dition of  the  higher  centres  may  also  exist,  causing  explosive  development, 
or  rather  liberation,  of  nervous  force  in  the  gray  matter  of  the  motor  areas. 
Intracranial  pressure  in  young  infants  is  made  manifest  by  the  bulging  and 
increased  tension  of  the  anterior  fontanel.  The  first  effect  of  increased  flow 
of  arterial  blood  into  the  brain  is  an  exaltation  of  cerebral  functions,  but 
if  the  pressure  becomes  greater  the  capillaries  are  compressed,  and  there  is 
a  consequent  slowing  of  the  circulation  and  a  deficient  supply  of  oxygenated 
blood,  so  that  in  truth  the  effect  may  end  in  being  the  same  as  in  asphyxia 
or  in  cerebral  anaemia.  When  the  intracranial  pressure  is  due  to  a  venous 
impediment  from  the  start,  the  same  ultimate  condition  obtains.  Pressure 
due  to  serous  effusions  acts  in  a  similar  manner.  The  symptoms  following  a 
severe  apoplexy  are  due  to  a  great  extent  to  the  consequent  disturbance  of 
the  circulation,  which  is  generally  regarded  as  an  anaemia. 


1  Pepper's  System  of  Medicine,  vol.  v. 

2  Ziemssen's  Cyclopaedia,  vol.  xiii. 

B  Lumleian  Lectures  on  Convulsive  Seizures,  Lancet,  March  29,  1890. 
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SYMPTOMATOLOGY. 

It  may  seem  unscientific  to  speak  of  the  symptomatology  of  a  symptom, 
but,  if  the  remarks  with  which  this  article  opened  be  remembered  it  is 
hoped  the  liberty  will  be  allowed.  For  convenience  of  description  this 
portion  of  the  subject  may  be  divided  into  three  heads  :  1st,  laryngismus 
stridulus ;  2d,  the  more  general  "  sympathetic"  disturbances,  and  those  seen 
in  the  so-called  "essential"  convulsions  or  eclampsia  proper;  3d,  those 
convulsions  consequent  upon  gross  cerebral  lesions. 

The  last  division  is  one  which  cannot  be  discussed  in  this  article.  The 
reader  is,  therefore,  referred  to  the  articles  on  the  diseases  and  surgery  of 
the  brain  and  spinal  cord  to  be  found  elsewhere  in  this  work.  The  differ- 
ence between  the  first  and  second  divisions  must  not  be  considered  one  of 
kind,  but  only  one  of  degree ;  they  have  both  many  of  the  same  predis- 
posing causes,  and  the  first  may  merge  at  any  time  into  the  second ;  they 
deserve,  however,  separate  mention. 

Laryngismus  Stridulus. — Synonymes. — Spasm  of  the  glottis; 
Child-crowing ;  Cerebral  croup  ;  Inward  convulsion,  etc.  Considerable 
confusion  has  arisen  on  account  of  a  rather  careless  nomenclature  as  applied 
to  this  affection  and  to  simple  catarrhal  laryngitis :  thus,  Mackenzie  uses 
the  term  "  spurious  croup"  as  synonymous  for  both  disorders ;  Meigs  and 
Pepper  and  Jacobi  consider  "  spasmodic  or  false  croup"  a  synonyme  of 
simple  catarrhal  laryngitis,  while  Mackenzie,  Cohen,  Steffen,  Johnson,  and 
others  apply  these  terms  to  laryngismus  stridulus. 

Laryngismus  stridulus  is  a  comparatively  rare  form  of  local  convulsion 
which  is  usually  characterized  by  a  spasmodic  closure  of  the  glottis,  and  in 
severe  cases  by  spasm  of  all  the  other  muscles  of  respiration.  The  promi- 
nent symptom  of  this  is  the  peculiar  crowing  sound  accompanying  the 
efforts  at  inspiration. 

The  diaphragm  and  external  muscles  of  respiration  may  be  the  parts 
affected,  and  the  glottis  escape,  in  which  case  there  will  be  no  crowing 
inspiration.  Eustace  Smith  has  found  this  condition  in  weakly  or  prema- 
turely-born infants  only. 

The  attack  passes  off  in  a  few  seconds  or  minutes,  generally  in  an  ordi- 
nary fit  of  crying.  It  usually  comes  on  towards  midnight,  the  child 
having  been  put  to  bed  apparently  in  its  ordinary  health,  or  else  having 
been  fretful  and  cross  for  a  day  or  two,  and  having  possibly  had  an 
occasional  slight  catch  in  its  respiration.  The  little  patient  awakens 
suddenly,  makes  a  few  short  spasmodic  efforts  at  respiration,  which 
are  followed  by  a  long  crowing  or  whistling  inspiration  resembling  some- 
what that  heard  in  whooping-cough  ;  the  closure  of  the-  glottis  then 
becomes  complete,  and  all  sounds  cease.  The  face,  which  has  been  slightly 
flushed  or  pale,  now  becomes  livid, — this  being  particularly  noticeable 
about  the  mouth ;  the  eyes  are  staring  wildly  or  else  are  rolled  upward ; 
the  head  is  retracted,  and  in  severe  cases  there  is  marked  opisthotonus ;  the 
Vol.  IV.— 56 
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thumbs  may  be  bent  into  the  palms,  the  fingers  closed  over  them,  the  wrists 
flexed  and  the  forearms  pronated.  With  this  there  is  strong  abduction  of 
the  great  toes,  while  the  remaining  toes  are  strongly  flexed, — "  carpo-pedal 
contractions."  The  backs  of  the  hands  and  the  insteps  appear  swollen,  and 
the  skin  may  assume  a  shiny  aspect.  After  this  condition  has  lasted  for  a 
short  period,  during  which  dissolution  seems  imminent,  the  crowing  inspira- 
tion is  again  heard,  the  spasms  relax,  and  the  attack  ends  in  a  fit  of  crying  or 
coughing.  Instead  of  this  mode  of  termination,  it  is  possible  for  death  to 
occur  during  the  first  paroxysm,  or  at  the  height  of  the  attack  general  con- 
vulsions may  ensue.  The  epiglottis  may  become  firmly  wedged  in  the  chink 
of  the  glottis  by  the  spasm  and  remain  there  even  after  the  latter  relaxes, 
according  to  Cohen,1  and  in  these  cases,  unless  relief  is  obtained,  the  attack 
speedily  ends  fatally.  The  child  may  recover  entirely  after  such  a  seizure 
as  has  been  described  and  have  no  repetition  of  the  trouble,  or  there  may 
be  several  paroxysms  on  the  same  night  or  on  the  following  night  about  the 
same  hour,  the  child  being  apparently  well  in  the  interval.  An  attack  of 
laryngismus  may  come  on  in  the  daytime,  and  need  not  be  severe ;  it  may 
come  on  during  nursing ;  the  child  then  drops  the  nipj>le,  rolls  up  its  eyes, 
gives  a  crowing  inspiration,  and  may  or  may  not  flex  the  thumbs  into  the 
palms ;  upon  recovering,  which  it  does  in  a  few  seconds,  a  second  attempt 
to  nurse  may  cause  a  repetition  of  the  symptoms.  Such  an  attack  as  this 
may  follow  an  exhibition  of  temper,  or  even  an  ordinary  crying-spell,  and 
is  frequently  misinterpreted  as  being  an  evidence  of  bad  temper.  A  condi- 
tion resembling  the  "  status  epilepticus"  may  be  developed,  in  which  the  child 
does  not  fully  recover  from  one  paroxysm  before  it  passes  into  another.  As 
before  said,  the  attacks  are  apt  to  come  on  at  night  or  just  as  the  child  is 
awakening ;  they  may  occur  from  time  to  time,  or  there  may  be  long  inter- 
vals between  them.  Fever  is  absent,  as  a  rule ;  if  it  is  present,  it  is  prob- 
ably due  to  the  same  cause  as  the  attack.  Sweating  of  the  head  is  a  very 
frequent  symptom  in  children  affected  with  laryngismus,  and  is  due  to  the 
rachitis  which  is  usually  present.  The  "  carpo-pedal"  contractions,  above 
mentioned,  are  often  entirely  absent,  and  when  they  are  marked,  Mackenzie 
considers  that  they  may  be  accompanied  by  great  paiu. 

Cheadle2  believes  this  condition  to  be  identical  with  tetany,  and,  as 
it  is  always  accompanied  by  laryngismus,  this  has  been  usually  described 
as  a  symptom  of  the  latter, — in  his  opinion  erroneously.  He  quotes  Aber- 
crombie 3  as  the  first  to  differentiate  these  two  affections.  The  pulse  during 
an  attack  is  small  and  sometimes  almost  imperceptible ;  when  the  anterior 
fontanel  is  still  open,  there  is  marked  bulging  during  the  stage  of  venous 
engorgement. 

General  Convulsions. — General  convulsions  are  usually  preceded 


1  Diseases  of  the  Throat  and  Nasal  Passages,  2d  ed.,  1879. 

2  London  Lancet,  May  7  and  May  14,  1887. 

3  Thesis  for  Degree  of  M.D.,  Cambridge,  Balliere  &  Co. 
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by  signs  of  perturbation  of  the  nervous  system,  although  Grancher1  con- 
siders these  of  little  importance.  The  child  sleeps  with  its  eyes  half  open 
showing  the  white  sclerotic  beneath  the  upturned  cornea,  starts  and  cries 
out  in  its  sleep,  grits  its  teeth,  twitches  its  mouth,  and  occasionally  a  smile 
(risus  sardonicus)  passes  across  its  face;  there  may  be  also  a  tendency  to 
flexion  of  the  thumbs  in  the  palms.  A  gazing  into  vacancy,  usually  to  one 
side  and  upward,  with  an  expressionless  face,  is  sometimes  met  with  as  a 
prodromal  symptom,  and  during  this  condition  the  child's  attention  cannot 
be  aroused.  This  may  pass  off  in  a  few  seconds  or  may  be  the  immediate 
precursor  of  the  attack.  Laryngismus  stridulus,  as  before  mentioned,  may 
merge  into  the  more  general  convulsion. 

These  prodromal  symptoms  may  be  absent,  and  the  paroxysm  may 
come  on  suddenly ;  but  this  need  not  follow  the  prodromal  symptoms  even 
when  they  are  present. 

General  convulsions  may  present  themselves  in  many  forms ;  the  attack 
may  resemble  in  every  respect  a  severe  epileptic  paroxysm ;  it  may  be  tonic 
throughout  its  whole  course,  or  violently  clonic ;  it  may  be  partial,  affecting 
only  a  single  group  of  muscles,  or  any  number  until  all  the  muscles  are 
affected ;  one  variety  may  merge  into  another. 

The  tonic  and  the  clonic  spasms  are  essentially  of  the  same  nature,  and, 
as  in  epilepsy,  the  latter  coincide  with  the  stage  of  cyanosis,  and  are  probably 
due  to  the  action  of  the  carbonic  acid  of  the  venous  blood  upon  the  lower 
cerebral  centres,  not  as  a  direct  excitant,  but  as  an  interrupter  and  final  ar- 
rester of  the  previously-existing  spasm,  so  that,  as  Gowers  (foe.  eit.)  expresses 
it,  the  clonic  spasm  is  only  the  tonic  spasm  spread  out. 

In  the  attack  of  true  infantile  eclampsia,  where  there  is  no  organic  lesion 
as  an  exciting  cause,  it  is  very  unusual  for  the  movements  to  be  strictly 
confined  to  one  limb,  or  even  to  one  side  of  the  body,  although  they  are 
nearly  always  more  pronounced  on  one  side  than  on  the  other.  Simon2 
states  that  the  right  side  is  the  one  that  is  most  severely  implicated.  Is 
this  because  most  children  are  or  will  be  right-handed  ?  and  does  the  con- 
verse proposition  hold  true  ? 

The  well-marked  paroxysm  cannot  be  described  more  clearly  or  with 
less  exaggeration  than  is  done  by  Meigs  and  Pepper 3  in  the  following 
words :  "  The  child  often  utters  a  cry,  loses  consciousness,  and  is  seized 
with  powerful  tonic  contraction  of  the  voluntary  muscles  ;  the  eyes  are  for 
a  moment  fixed  and  staring,  and  then  drawn  obliquely  upward  under  the 
upper  lids,  so  that  the  white  portions  of  the  balls  alone  are  visible  for  an 
instant  between  the  partially-open  lids ;  the  trunk  is  rigid  and  stiff,  the 
thorax  immovable,  the  respiration  suspended  by  rigid  spasm  of  the  respira- 
tory muscles ;  the  face,  for  a  moment  pale,  usually  becomes  livid  and  con- 

1  Convulsions  in  Children,  Gaz.  Med.  de  Paris,  January  21,  1888;  also  review  in 
Archives  of  Pediatrics,  Philadelphia,  May,  1888,  p.  305. 

2  Des  Convulsions  chez  les  Enfants,  Gaz.  des  H6p.,  1882,  tome  lv.  pp.  428-436. 
s  Op.  cit,  pp.  542,  543. 
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nested  and  the  veins  of  the  neck  are  distended.     This  stage  of  tonic  spasm 
is  followed  quickly  by  the  stage  of  clonic  spasm,  in  which  involuntary  and 
most  irregular  and  convulsive  movements  occur.     The  eyes  are  rarely  fixed 
in  one  position,  but  are  constantly  agitated  in  various  directions,  from  S1de 
to  side,  or  upward  and  downward ;  very  often  there  is  the  most  violent 
strabismus ;   the  eyelids  are  sometimes   opened,  and  at  others  shut ;   the 
pupils  may  be  contracted  or  dilated.     The  muscles  of  the  face  next  enter 
into  contraction,  and  occasion  the  most  hideous  contortion  of  the  features, 
the  mouth  is  distorted  into  various  shapes,  the  lips  are  often  covered  with 
a  whitish  or  sanguinolent  froth,  and  the  jaws  tightly  clinched  together 
by  tonic  spasms,  or  agitated  by  convulsive  movements,  so  as  to  produce 
grinding  of  the  teeth.     The  trunk  of  the  body  is  also  sometimes  variously 
contorted  by  clonic  convulsions  ;  the  head  is  usually  strongly  retracted  upon 
the  trunk,  but  in  other  instances  is  drawn  to  one  side  or  violently  rotated. 
The  muscles  about  the  front  of  the  neck  enter  into  action,  and  alternately 
elevate  and  depress  the  larynx ;  the  tongue,  when  it  can  be  seen,  is  observed 
to  be  moved  in  different  directions,  and  is  sometimes  caught  between  the 
teeth  and  severely  bitten.     The  extremities,  particularly  the  superior,  are 
more  violently  convulsed  than  any  other  parts.     The  fingers  are  drawn  into 
the  palms  of  the  hand ;  the  forearms  are  flexed  and  extended  upon  the  arms 
by  short,  rapid,  and  generally  rhythmical  movements;  the  hand  is  quickly 
pronated  and  supinated  upon  the  arm,  or,  finally,  the  whole  upper  extremity 
is  twisted  and  distorted  into  various  positions,  which  it  is  impossible  to  de- 
scribe.    The  inferior  extremities  undergo  similar  movements,  but  almost 
always  in  a  less  degree  than  the  upper.     The  respiration  during  the  attack 
is  irregular,  sometimes  suspended  by  rigid  spasm  of  the  respiratory  muscles, 
and  sometimes  accelerated." 

The  face,  instead  of  being  livid,  may  be  pale  throughout  the  whole  of 
a  severe  attack. 

The  attack  ends  by  the  movements  gradually  diminishing  in  violence, 
leaving  the  child  in  a  deep  sleep  or  else  in  a  state  of  stupor.  The  child 
may  have  only  one  such  attack  and  recover  entirely,  or  after  apparent  re- 
covery may  pass  into  a  second,  and  this  may  be  repeated  several  times  with 
considerable  intermissions  of  comparative  health,  or  one  attack  may  pass 
into  another  with  scarcely  any  intermission,  and  this  state,  which  is  analo- 
gous to  the  status  epilepticus,  may  last  for  hours,  the  child  becoming  more 
and  more  stupid  after  each  attack,  until  it  may  become  profoundly  comatose, 
and  even  die  in  this  state.  Considerable  fever  is  often  present  in  the  status 
epilepticus,  or  eclampticus,  if  the  expression  be  allowed.  During  the  par- 
oxysm the  heart's  action  may  be  irregular ;  it  is  usually  tumultuous.  It  is 
very  difficult  to  make  any  observations  ou  the  pulse,  on  account  of  the  in- 
cessant muscular  action,  and  authorities  differ  widely  in  their  statements  in 
regard  to  this.     In  epilepsy,  an  analogous  state,  Echeverria *  gives  drawings 

1  Quoted  by  Nothnagel,  Ziemssen's  Cyclopaedia,  vol.  xiv.  p.  229. 
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of  sphygmographic  curves,  according  to  which  the  pulse  before  the  seizure 
was  higher,  distinctly  dicrotic,  and  accentuated.  Nothnagel  (foe.  tit.)  states 
that  the  iris  is  generally  dilated  at  the  beginning  of  an  attack  of  epilepsy, 
and  this  is  usually  the  case  iu  eclampsia,  as  it  frequently  is  in  the  artificially- 
produced  eclampsia  in  animals.1 

"When  convulsions  are  entirely  confined  to  one  side  there  is  the  strongest 
probability  that  they  are  due  to  gross  cerebral  lesions,  and  when  they  per- 
sistently occur  in  one  part,  are  confined  to  this,  or  spread  to  others  in  some 
one  particular  order  of  sequence  (even  should  they  subsequently  become 
general),  then  the  presumption  becomes  still  stronger,  and,  in  fact,  almost 
amounts  to  a  certainty,  that  a  focus  of  disease  exists  in  the  motor  area  of 
the  cortex,  or  in  the  subjacent  white  matter,  at  the  point  corresponding  to 
the  part  primarily  affected  in  each  paroxysm.  This  division  of  the  subject 
properly  belongs  to  the  articles  on  gross  cerebral  diseases,  to  which  the 
reader  is  referred. 

In  the  general  convulsions,  consciousness  is  lost  from  the  beginning,  but 
in  the  partial  attacks  above  described,  this  may  be  retained  throughout,  or 
not  lost  until  by  the  successive  implication  of  neighboring  areas  in  the 
"  discharge"  the  convulsion  becomes  general. 

It  is  rare  for  the  bowels  to  be  mechanically  evacuated  during  a  severe 
paroxysm  by  the  force  of  the  muscular  movement.  According  to  Simon 
(foe.  tit.),  the  secretion  of  urine  is  entirely  suspended  in  eclampsia,  and  the 
subsequent  discharge  of  urine  is  a  critical  phenomenon  which  announces 
with  certainty  the  approaching  termination  of  the  attack  or  the  end  of  a 
series  of  them,  although  a  few  more  spasms  may  occur  before  their  final 
cessation.  The  temperature  of  the  body  varies  according  to  the  cause  of 
the  convulsion  :  in  laryngismus  stridulus  and  in  the  so-called  essential  con- 
vulsions it  is  usually  normal,  or  nearly  so,  except  in  the  status  eclampticus, 
as  before  mentioned.  The  same  is  true  of  ursemic  convulsions,  whereas  in 
those  ushering  in  the  acute  diseases  there  is  high  fever, — 103°  F.  and  104° 
F.  and  above. 

DURATION  AND  COURSE. 

Each  individual  attack  of  laryngismus  is  generally  of  but  short  duration, 
— a  few  seconds,  perhaps, — but  one  paroxysm  may  scarcely  be  recovered 
from  before  another  commences,  and  this  condition  may  last  for  hours.  As 
the  condition  underlying  this  neurosis  is  a  chronic  one,  the  attacks  are  liable 
to  return  from  time  to  time  whenever  an  exciting  cause  is  present.  The 
child  may  have  but  one  attack,  or  these  paroxysms  may  return  for  months, 
or  even  years,  and  yet  recovery  take  place.  Long  periods  may  intervene 
between  the  paroxysms,  or  as  many  as  thirty  or  forty  may  occur  in  twenty- 
four  hours  (Steffen).  In  general  terms  it  maybe  said  that  the  tendency  to 
return  extends  over  several  months.  In  the  more  severe  attacks,  general 
convulsions  are  apt  to  supervene. 

1  H.  C.  "Wood,  A  Study  of  Morbid  and  Normal  Physiology,  hoc.  cit. 
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General  convulsions  differ  more  decidedly  in  their  duration  and  course 
than  the  local  variety  above  described.  When  they  usher  in  an  acute  dis- 
ease they  are  apt  to  be  single,  or  at  least  repeated  but  once  or  twice,  unless 
towards  the  close  of  the  disease,  when  they  indicate  complications,  and  are 
apt  to  return  more  frequently.  . 

When  they  are  simply  due  to  peripheral  irritation,  or  to  reflex  im- 
pressions starting  from  the  gastro-intestinal  mucous  membrane,  they  are 
generally  single,  and  are  apt  to  be  relieved  on  the  removal  of  the  cause ; 
but  if  this  is  not  done,  other  attacks  are  probable.  The  duration  of  the 
paroxysm  itself  varies  from  a  few  moments  to  half  an  hour  or  more.  Meigs 
and  Pepper  have  seen  a  case  which  lasted  twelve  hours;  they  may  even 
last  longer,  but  this  long  duration  is  rare  and  usually  consists  of  a  repeti- 
tion of  attacks.  When  the  convulsions  are  due  to  gross  intracranial  lesions, 
the  course  is  apt  to  be  entirely  governed  by  the  character  of  the  exciting 

disease. 

When  death  is  due  to  the  convulsions,  whether  of  the  local  or  the  gen- 
eral variety,  and  not  to  the  exciting  cause  of  the  paroxysms,  it  may  occur  in 
three  ways  :  1st,  by  apnoea,  the  child  dying  suffocated ;  2d,  in  consequence 
of  the  changes  occurring  in  the  brain  due  to  the  venous  stasis,  effusion  of 
serum,  hemorrhage,  etc. ;  3d,  by  exhaustion  in  consequence  of  the  frequent 
repetition  of  the  attacks. 

PROGNOSIS. 
The  prognosis  ojf  a  symptom  presenting  itself  in  so  many  forms,  and 
due  to  so  many  conditions,  both  functional  and  organic,  of  necessity  will 
vary  exceedingly.  A  few  generalities  may  be  allowed  before  entering  into 
the  discussion  of  the  prognosis  in  special  cases.  A  child  that  has  been 
exhausted  by  long  illness  has  on  this  account  a  great  diminution  or  even  an 
abolition  of  its  reflex  excitability,  so  that  convulsions  occurring  in  this  con- 
dition are  of  much  more  serious  import  than  an  equally  severe  attack  in  a 
robust  child,  and  usually  betoken  grave  cerebral  mischief. 

The  mere  discovery  of  albumen  in  the  urine  should  not  of  necessity  lead 
to  the  diagnosis  of  kidney-disease,  as  it  may  be  due  to  the  presence  of  fever 
or  possibly  be  in  consequence  of  the  severity  of  the  paroxysm.  Huppert, 
quoted  by  Nothnagel,2  has  found  albumen  after  every  fully-formed  epileptic 
seizure,  the  albuminuria  lasting  from  three  to  four  hours ;  but  other  au- 
thorities have  failed  to  verify  this  statement.  Mabille3  failed  to  find  it 
in  thirty-eight  cases,  either  before,  during,  or  after  the  seizures.  The  dis- 
covery of  large  quantities  of  albumen  at  any  one'  time,  or  of  its  continuous 
presence  in  smaller  quantities,  particularly  if  casts  are  found,  should  lead 
to  the  probable  diagnosis  of  kidney-disease,  with  the  consequent  grave 
prognosis. 

1  Virchow's  Archiv,  vol.  lix. 

2  Ziemssen's  Cyclopaedia,  Amer.  ed.,  vol.  xiv.  p.  288. 

8  Annales  Medico-Psychologiques,  1880,  6th  ser.,  vol.  iv.  p.  415. 
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Where  no  exciting  cause  can  be  discovered,  or  where  the  fits  continue 
after  the  exciting  cause  of  the  first  attack  is  removed,  the  prognosis  is  some- 
what doubtful,  and  the  probability  that  they  may  become  permanent  must 
be  entertamed.  No  convulsion  should  be  looked  upon  as  of  little  moment, 
no  matter  how  prominent  an  exciting  cause  may  apparently  be  discovered' 
for  this  may  have  been  but  the  last  increment  of  excitation  that  was  needed 
to  produce  a  convulsion  in  reality  due  to  some  severe  organic  disease ; 
besides,  a  purely  reflex  convulsion,  when  repeated,  may  leave  behind  some 
indefinable  and  intangible  impression  which  may  be  the  starting-point  of 
future  attacks,  a  "  habit"  being  thus  induced  which  is  possibly  in  part 
identical  with  epilepsy. 

If  a  positive  exciting  cause  can  be  discovered,  the  fit  is  in  all  proba- 
bility eclampsia,  particularly  if  the  child  has  been  in  previous  good  health. 
A  temporary  paresis  of  an  arm  or  a  leg  is  not  a  proof  of  central  lesion  unless 
the  weakness  lasts  for  some  hours,  when  such  a  prognosis  becomes  probable, 
whether  the  lesion  is  primary  or  secondary. 

Convulsions  are  to  be  looked  upon  as  one  of  the  modes  of  dying,  and 
thus  theoretically  may  have  nothing  to  do  with  causing  the  fatal  termina- 
tion. It  is  partly  owing  to  the  frequency  of  this  final  symptom  that  the 
dread  has  arisen  in  the  minds  both  of  the  medical  profession  and  of  others 
as  to  the  very  unfavorable  prognosis  of  all  convulsions. 

The  proportion  of  deaths  is  a  very  difficult  thing  to  estimate,  as  the 
records  of  a  large  number  of  attacks  and  their  subsequent  history  are 
wanting.  The  mortality  records  are  also  to  be  looked  upon  with  suspicion, 
as  previously  stated.  Convulsions  of  themselves  may  be  the  immediate 
cause  of  death,  but  this  termination  is  rare  in  comparison  with  the  recov- 
eries, and  it  should  be  borne  in  mind  that  in  proportion  to  their  fre- 
quency they  less  often  point  to  grave  organic  mischief  in  children  than  in 
adults. 

"West1  computes  that  30.5  per  cent,  of  all  deaths  under  one  year  occur 
from  diseases  of  the  nervous  system,  that  73.3  per  cent,  of  these  latter 
deaths  are  due  to  convulsions,  and  that  of  the  total  deaths  under  five  years 
of  age  24.3  per  cent,  are  due  to  diseases  of  the  nervous  system,  of  which 
54.3  per  cent,  are  due  to  convulsions.  This  is  equivalent  to  saying  that 
22.35  per  cent,  of  all  deaths  under  one  year,  and  13.19  per  cent,  of  all 
deaths  under  five  years,  are  due  to  convulsions. 

Of  the  total  deaths  under  ten  years  in  my  tables, — viz.,  86,769, — 7508 
were  ascribed  to  convulsions,  a  percentage  of  8.65,  which  is  not  nearly  so 
high  a  mortality  as  that  given  by  West ;  but  this  may  be  owing  to  the  ages 
of  the  cases  included  in  my  calculations. 

Convulsions  in  very  young  children — that  is,  within  the  first  few  days 
of  life — are  in  all  probability  due  to  meningeal  hemorrhage,  generally  pro- 
duced by  injury  received  during  difficult  labors  ;  they  are  of  grave  import. 

1  Diseases  of  Children,  5th  Amer.  ed.,  1874,  p.  44. 
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Osier1  states  that  in  children  dying  shortly  after  birth  in  asphyxia  or  con- 
vulsions these  symptoms  are  usually  due  to  this  condition,  and  Nothnagel 2 
makes  an  analogous  assertion. 

In  older  children  this  statement  does  not  apply,  and  the  probability  of 
the  attack  being  of  reflex  origin  is  increased.  If  fever  is  present,  particu- 
larly if  it  is  high,  the  accompanying  convulsion  probably  announces  the 
onset  of  one  of  the  acute  diseases,  or  it  may  mean  thermic  fever,  and  the 
prognosis  varies  exceedingly,  as  will  appear  later. 

The  prognosis  of  eclampsia,  so  far  as  it  relates  to  the  effect  on  the 
future  health  of  the  patient,  is  a  very  important  question. 

Many  authorities  agree  that  convulsions  in  infancy  are  intimately  con- 
nected with  the  epileptic  diathesis.  Fere3  considers  that  scarlatinous 
eclampsia  predisposes  to  epilepsy  in  after-life.  Coutts  {he.  tit.),  after  a 
study  of  68  cases  of  infantile  convulsions,  in  which  the  health  in  later 
years  was  recorded,  found  that  31  were  the  subjects  of  neuroses  in  later 
life:  thus,  11  had  epilepsy  (8  grand  mal  and  3  petit  mal);  6  were  som- 
nambulists, and  one  of  these  had  melancholia,  and  another  hystero-epilepsy 
with  suicidal  tendencies ;  3  had  melancholia  alone ;  4  chorea ;  7  periodical 
migraine ;  and  of  the  37  remaining  cases,  6  were  eccentric  and  irritable, 
and  nearly  all  the  remainder  were  in  intellect  below  their  brothers  and 
sisters  who  had  not  had  convulsions. 

Gowers4  found  180  cases  out  of  a  total  of  1450  cases  of  epilepsy  in 
which  the  attacks  began  during  the  first  three  years  of  life ;  nearly  two- 
thirds  of  the  cases  beginning  in  infancy  the  condition  of  origin  of  which 
could  be  ascertained,  arose  from  the  so-called  dentition  convulsions ;  and, 
ascribing  to  the  same  cause  a  similar  proportion  of  the  cases  respecting 
which  no  history  was  forthcoming,  he  found  a  total  number  due  to  this 
cause  which  constituted  7  per  cent,  of  all  those  investigated. 

A  few  authors  doubt  whether  infantile  convulsions  hold  any  causal  re- 
lation to  this  disease ;  but  enough  has  been  determined  to  make  us  watch 
each  case  with  care  and  be  reserved  in  our  prognosis. 

Rickets  is  considered  to  hold  a  causal  relation  to  epilepsy ;  and,  as  this 
condition  is  present  in  many  cases  of  eclampsia,  it  may  be  a  partial  expla- 
nation of  the  facts  stated  above. 

Arlt5  originally  called  attention  to  the  fact  that  lamellar  cataract  has 
been  found  to  be  associated  with  a  previous  history  of  infantile  convulsions, 
and  Hutchinson6  shows  that  this  condition  of  the  lens  is  usually  associated 
with  dental  defects  other  than  those  which  he  believes  to  be  an  evidence  of 


1  Cerebral  Palsies  of  Children,  Medical  News,  Philadelphia,  August  11,  1888. 

2  Ziemssen's  Cyclopedia,  vol.  xii.  p.  178. 

3  Eclampsie  et  Epilepsie,  Archives  de  Neurologie,  1884,  tome  viii.  p.  48. 

4  Epilepsy  and  other  Convulsive  Diseases,  1881,  p.  22. 

6  Quoted  by  Wells,  Treatise  on  the  Diseases  of  the  Eye,  1869,  p.  219. 
6  Imperfect  Teeth  and  Lamellar  Cataract,  Transactions  of  the  Pathological  Society, 
London,  1875,  vol.  xxvi.  p.  235  et  seq. 
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inherited  syphilis.  He  considers  the  dental  "  erosions,"  as  they  are  errone- 
ously called,  to  be  due  to  the  mercury  which  has  been,  in  all  probability, 
given  for  the  convulsions  which  were  the  cause  of  the  cataract,  but  also 
allows  that  the  nervous  disturbance  which  attends  the  convulsions  may 
exert  some  influence  on  the  growth  of  the  teeth.1  Magitot  (loc.  cit.)  be- 
lieves that  the  cataract  and  the  defective  teeth  are  both  due  to  infantile  con- 
vulsions, and  confidently  asserts  that  "  l'erosion  dentaire,  dans  ses  formes 
d'Schanorure,  de  sillon,  de  nappe,  etc.,  est  le  signe  retrospectif  constant  de 
l'eclampsie  infantile."  Rachitis  and  measles  are  also  capable  of  producing 
these  dental  defects :  so  that  they  cannot  be  considered  as  positive  evidence 
of  previous  convulsions.  The  cataracts  and  the  dental  defects  should  be 
looked  upon  as  of  the  same  nature  as  the  deformities  and  markings  on  the 
nails  which  follow  periods  of  serious  disturbances  of  nutrition,2  except  that 
the  former  are  permanent  and  the  latter  transient. 

The  convulsions  ushering  in  the  exanthemata  are  not  of  so  serious  a 
prognosis  as  those  occurring  later  in  the  course  of  these  diseases. 

In  scarlet  fever,  convulsions  at  the  beginning  are  of  very  grave  signifi- 
cance, although  some  patients  may  recover ;  but  after  the  appearance  of  the 
rash  they  usually  indicate  a  fatal  termination.  In  malignant  measles  con- 
vulsions are  of  frequent  occurrence  at  the  onset,  but  if  the  child  has  been 
in  previous  good  health,  and  the  epidemic  is  of  ordinary  severity,  convul- 
sions at  the  onset  are  of  no  particular  significance ;  not  so,  however,  are 
those  attacks  occurring  later  in  the  disease,  when  this  symptom  usually 
indicates  a  fatal  termination  by  some  complication.  The  same  is  true  of 
scarlet  fever.     Convulsions  are  rarely  seen  in  the  other  exanthemata. 

In  whooping-cough,  convulsions  are  of  very  grave  significance. 
Ozanam3  has  seen  but  one  child  restored  to  health  after  this  complication. 
In  the  experience  of  Meigs  and  Pepper  five  out  of  twelve  cases  were  fatal. 
Roger  (loc.  cit.)  does  not  consider  this  symptom  necessarily  of  fatal  signifi- 
cance in  cases  otherwise  uncomplicated,  but  when  complicated  with  a 
broncho-pneumonia,  death  in  his  experience  usually  followed. 

Convulsions  are  quite  frequent  in  young  infants  in  malformations  of 
the  heart  and  great  vessels,  and  are  usually  fatal,  being  the  cause  of  death 
in  fifty  per  cent,  of  the  deaths  from  cyanosis.4 

Toxsemic  convulsions  are  also  of  grave  significance,  whether  occurring 
as  a  symptom  of  ursemia  or  on  account  of  poisoning.  In  such  wasting 
diseases  as  cholera  infantum,  diarrhoea,  etc.,  convulsions  are  not  uncommon, 
and  usually  indicate  the  beginning  of  the  end. 

1  Loc.  cit.,  and  discussion  on  M.  Magitot's  paper  "  Sur  l'Erosion  des  Dents  considered 
comme  signe  retrospectif  de  l'Eclampsie  infantile,"  Transactions  of  the  International 
Medical  Congress,  Seventh  Session,  1881,  vol.  iv.  p.  128. 

2  J.  M.  Da  Costa  and  Morris  Longstreth,  Transactions  of  the  College  of  Physicians, 
1877,  vol.  iii.  pp.  109  and  113. 

3  Quoted  by  Steffen,  Ziemssen's  Cyclopaedia,  vol.  vi.  p.  706. 

4  Keating  and  Edwards,  Diseases  of  the  Heart  and  Circulation,  etc.,  Philadelphia, 
1888. 
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Sequelae. — Among  the  sequelae  that  occasionally  occur  after  general 
convulsions  may  be  mentioned  hemiplegia ;  contractures ;  defects  of  speech 
and  hearing ;  lamellar  cataracts  and  defective  teeth ;  local  palsies,  such  as 
squinting,  etc. ;  and  occasionally,  in  addition  to  these,  some  mental  deterio- 
ration. Macroglossia  has  been  regarded  by  some  as  an  occasional  sequel. 
These  may  be  the  effect  of  the  paroxysm  itself  or  may  be  caused  by  the 
original  lesion  giving  rise  to  the  convulsion.  The  prognosis  as  regards 
recovery  from  these  complications  is  unfavorable,  though  they  are  not  neces- 
sarily of  unfavorable  significance  otherwise. 

Laryngismus  Stridulus. — There  are  two  points  to  be  considered  in 
the  prognosis  of  this  rather  uncommon  affection  :  1st,  the  paroxysm  itself, 
and,  2d,  the  underlying  general  condition  giving  rise  to  the  spasm.  The 
ordinary  attack  is  not  so  fatal  as  some  observers  report,  although  death  fre- 
quently happens,  either  from  the  severity  of  the  paroxysm  or,  more  rarely, 
from  the  mechanical  wedging  of  the  epiglottis  into  the  chink  of  the  glottis : 
nevertheless  the  prognosis  is  always  rather  serious,  on  account  of  the  possi- 
bilities. Jacobi 1  considers  that  the  child  will  get  well  unless  within  the 
first  four  to  six  weeks  some  untoward  circumstance  happens.  When  the 
paroxysm  is  a  very  pronounced  one  and  is  accompanied  by  carpo-pedal 
spasms  or  merges  into  general  convulsions,  the  prognosis  becomes  very 
grave,  for  then  other  attacks  are  likely  to  follow,  in  any  one  of  which  the 
child  may  die. 

The  spasm  may  be  so  sudden  in  its  onset  that  the  crowing  inspiration 
is  absent,  all  respiration  ceasing  instantly.  This  spasm  usually  relaxes 
only  in  death. 

Eeid2  states  that  of  289  cases  which  he  collected,  115  died  j  and  Meigs 
and  Pepper  state  that  of  61  cases,  4  died  of  intercurrent  or  consecutive 
diseases,  while  of  the  remaining  57,  32  were  cured,  and  25,  or  about  48 
per  cent.,  died  of  the  malady  itself;  adding  these  cases  together  makes  a 
total  of  350,  with  140  deaths,  a  percentage  of  40. 

"When  the  paroxysm  has  passed  over,  the  underlying  condition  remains, 
and  the  prognosis  of  this,  if  it  be  rickets,  is  not  usually  unfavorable.  If 
an  exciting  cause  other  than  this  can  be  found  and  is  removable,  the  outlook 
is  favorable. 

PATHOLOGY. 

In  diseases  M'here  the  pathology  is  doubtful,  or  where  the  lesions 
to  be  expected  differ  and  are  not  very  pronounced  in  character,  the  views 
previously  entertained  of  the  cause  underlying  the  disorder  unfortunately 
frequently  color  the  description  of  the  conditions  found  at  the  autopsy ; 
and  eclampsia  is  not  an  exception  to  this  rule. 

The  post-mortem  appearances  detailed  by  authors  a  few  years  ago  differ 
materially  from  those  of  more  recent  date,  the  former  finding  signs  of 

1  On  Craniotabes,  American  Journal  of  Obstetrics,  vol.  iii.,  November,  1870. 

2  Infantile  Laryngismus,  quoted  by  J.  Lewis  Smith,  loc.  cit.,  p.  443. 


CONVULSIONS  IN  INFANCY  AND   CHILDHOOD.  891 

active  congestion  of  the  brain,  and  the  latter  passive  congestion  or  ansemia. 
But  little  light  has  been  thrown  by  autopsies  upon  the  condition  of  the 
nervous  system  which  gives  rise  to  convulsions.  In  true  eclampsia,  vary- 
ing conditions  of  the  brain  and  membranes  have  been  described,  such  as 
congestion  of  the  cerebral  veins  and  sinuses  with  transudations  of  serum, 
but  these  are  more  probably  the  effect  rather  than  the  cause  of  the  par- 
oxysm. The  gray  matter  of  the  brain  has  been  several  times  noticed  to  be 
paler  than  usual,  but  Steffen,1  on  the  contrary,  states  that  a  greater  or  less 
degree  of  hyperaemia  of  the  brain-membranes  and  of  the  brain  itself  has 
always  been  found,  and  sometimes  with  effusion  of  blood  or  oedema.  A 
significant  fact  in  regard  to  the  causation  of  true  eclampsia  is  the  state  of 
the  alimentary  tract,  which,  in  the  autopsies  where  any  mention  is  made  of 
its  condition,  frequently  presents  appearances  indicating  acute  indigestion, 
the  stomach  sometimes  being  full  of  undigested  food. 

When  the  convulsions  are  due  to  foci  of  disease,  or  to  general  systemic 
disorders,  the  appearances  found  after  death  will  necessarily  vary  with  the 
exciting  cause. 

To  cite  all  the  conditions  found  after  death  in  convulsions  in  children 
would  necessitate  enumerating  nearly  all  the  pathological  conditions  to 
which  childhood  is  liable. 

In  laryngismus  stridulus  post-mortem  examinations  show  nothing  more 
positive.  Jacobi  (loo.  tit.)  states  that  the.  condition  found  is  "a  positive 
absence  of  hypersemia  in  the  brain,  and  no  or  very  little  blood  in  the  heart 
and  cutaneous  veins." 

Different  inflammatory  conditions  are  sometimes  found  in  the  mucous 
membrane  of  the  larynx,  and  occasionally  the  epiglottis  may  be  found 
incarcerated  in  the  chink  of  the  glottis. 

DIFFERENTIAL   DIAGNOSIS. 

For  the  sake  of  facility  in  diagnosis,  convulsions  may  be  grouped, 
somewhat  arbitrarily,  into  eight  classes  : 

I.  Convulsions  may  be  an  evidence  of  reflex  irritation  from  some  tem- 
porary and  comparatively  trivial  disorder,  such  as  an  overloaded  stomach, 
irritation  of  teeth,  earache,  worms,  constipated  bowels,  genital  irritation,  etc. 

II.  They  may  constitute  an  initial  symptom  of  one  of  the  exanthemata 
or  of  some  other  acute  disease,  thoracic,  spinal,  or  cerebral,  or  may  be  due 
to  thermic  fever. 

III.  They  may  indicate  that  the  child  is  suffering  from  some  general 
condition  of  ill  health,  such  as  indigestion,  rickets,  cyanosis,  etc. 

IV.  They  may  indicate  gross  intracranial  disease  of  a  more  or  less 
chronic  nature. 

V.  They  may  be  a  symptom  arising  during  the  course  of  one  of  the 


1  Ziemssen's  Cyclopaedia,  vol.  vii.  p.  1012. 
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acute  diseases,  such  as  whooping-cough,  or  may  be  an  evidence  of  toxaemia 
in  the  exanthemata  or  in  kidney-diseases. 

VI.  They  may  be  the  result  of  a  serious  traumatism,  such  as  injury  to 
the  head  a  violent  hemorrhage  causing  cerebral  anaemia,  or  a  severe  burn 
or  shock. 

VII.  They  may  be  one  of  a  series  arising  without  assignable  cause, 
and  constitute  epilepsy. 

VIII.  They  may  indicate  nothing  more  than  a  mode  of  dying,  partic- 
ularly in  those  diseases  which  are  accompanied  by  diarrhoea  and  vomiting. 

If  the  child  is  well  nourished  and  plump,  and  if  there  is  no  fever, 
the  attack  is  in  all  probability  to  be  placed  in  Class  I.  It  may  be  an 
attack  of  laryngismus  stridulus ;  but  should  there  be  high  fever,  it  is  more 
likely  that  one  of  the  acute  diseases  is  about  to  manifest  itself.  Should 
the  child  be  rickety,  the  sources  of  irritation  mentioned  in  Class  I.  are 
still  more  potent,  so  that  Classes  I.  and  III.  are  frequently  found  asso- 
ciated. 

For  the  differential  diagnosis  of  Class  IV.  the  reader  is  referred  to  other 
sections,  but  the  general  statement  may  be  made  that  convulsions  confined 
to  one  side,  or  to  the  face  and  arm,  or  to  either  of  these  alone,  returning 
frequently  and  maintaining  the  same  character  of  initial  movements  ("pri- 
mary movements"  of  Horsley  and  Beevor),1  and  of  the  order  of  invasion, 
should  suggest  strongly  their  organic  nature,  particularly  if  consciousness 
is  retained  throughout,  or  is  present  in  the  earlier  part  of  the  paroxysm. 
The  same  probability  of  organic  origin  exists  if  the  child  is  under-nour- 
ished and  weakly,  and  therefore  in  a  condition  in  which  reflex  excitability 
would  naturally  be  in  abeyance.  Convulsions  occurring  in  Class  V.  should 
offer  no  difficulty  of  diagnosis,  as  the  primary  disease  will  be  so  marked 
that  a  mistake  would  be  very  unlikely.  The  same  is  true  of  Class  VI. 
There  is,  probably,  no  essential  difference  between  the  processes  at  work  in 
the  causation  of  the  epileptic  and  of  the  eclamptic  paroxysm,  and  it  is  im- 
possible to  define  where  the  latter  ends  and  the  former  begins.  As  pre- 
viously mentioned,  the  first  attack  in  a  young  child  previously  healthy  is 
probably  eclamptic;  the  same  probability  holds  good  even  if  there  have 
been  previous  attacks,  provided  a  cause  for  the  seizure  can  be  found ;  but 
if  the  child  has  had  many  before,  and  if  they  arise  without  definite  cause, 
or  arose  from  a  definite  cause  at  first  which  is  now  no  longer  in  existence, 
then  it  becomes  more  probable  that  the  attack  is  epilepsy,  particularly  if 
the  child  has  passed  the  period  of  infancy. 

TREATMENT. 
The  section  upon  treatment  is  naturally  divided  into  two  portions :  1st, 
that  appertaining  to  the  paroxysm  itself,  and,  2d,  that  appertaining  to  the 


1  Topography  of  the  Cerebral  Cortex,   American  Journal  of  the  Medical  Sciences, 
April,  1887,  p.  347. 
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predisposing  cause, — viz.,  the  systemic  condition  of  which  the  paroxysm  is 
merely  a  symptom. 

The  physician  will  frequently  be  compelled  to  treat  an  attack  in  igno- 
rance of  the  exciting  cause,  as  this  manifestly  cannot  be  fully  investigated 
while  the  child  is  being  convulsed ;  but  he  should  avoid  falling  into  the 
error  of  treating  all  cases  alike,  as  if  the  convulsion  was  a  disease  instead 
of  a  symptom  of  varying  significance.  It  would  be  manifestly  improper 
to  treat  an  attack  due  to  excessive  fever  or  to  sunstroke  in  the  same  way  as 
one  due  to  reflex  irritation  from  digestive  disturbances.  Fortunately,  in 
our  perplexity,  there  are  several  agents  which  are  eminently  useful  in  quell- 
ing nervous  outbreaks,  however  they  may  be  produced,  thus  giving  us  au 
opportunity  of  discovering  and  possibly  removing  the  exciting  cause. 

The  opinion  generally  held,  and  particularly  by  the  public  at  large,  is 
that  a  convulsion  in  a  child  is  an  evidence  of  acute  congestion  of  the  brain, 
and  to  combat  this  condition  the  warm  or  hot  bath,  with  or  without  mus- 
tard, is  advised  by  the  majority  of  authorities,  in  order  to  draw  away  the 
blood  from  the  brain  to  the  skin  by  causing  an  expansion  of  the  peripheral 
vessels.  This  treatment  certainly  has  the  sanction  of  custom,  and  so 
universal  is  the  belief  in  it  that,  in  all  humau  probability,  the  child  will  be 
placed  in  the  bath  before  the  arrival  of  the  physician.  That  this  is  univer- 
sally applicable  and  beneficial  admits  of  grave  doubts,  as  will  be  shown 
later. 

Meigs  and  Pepper1  consider  that  "  it  is  a  good  rule  always  to  place 
the  child,  no  matter  what  is  the  cause  of  convulsion,  if  it  be  a  severe  one, 
in  a  warm  bath  (96°  or  97°  F.),"  and  this  is  undoubtedly  a  safe  rule;  but 
a  hot  bath  (100°  to  110°  F.),  such  as  is  often  employed,  may  be  decidedly 
harmful,  especially  if  the  convulsion  follows  the  ingestion  of  food,  as  the 
bath  certainly  tends  to  render  the  digestion  of  the  recently-taken  nourish- 
ment still  more  difficult.  No  one  would  think  of  giving  a  healthy  child  a 
hot  bath  immediately  after  a  meal,  for  this  very  reason,  as  the  withdrawal 
of  blood  from  the  stomach  and  internal  organs  to  the  skin  would  most 
likely  be  productive  of  harm. 

A.  A.  Smith2  considers  that  a  hot  bath  always  does  harm,  as  the  child 
usually  has  a  convulsion  or  two  immediately  after  it  is  given.  This  last 
statement  is,  perhaps,  overdrawn,  although  a  warm  bath  would  certainly 
be  the  less  harmful. 

If  the  bath  is  given  and  does  not  very  soon  afford  relief,  it  should  be 
suspended.  Should  high  fever  exist,  the  warm  bath,  being  below  the  tem- 
perature of  the  body,  exerts  a  powerful  influence  in  reducing  the  latter,  and 
thus  does  good ;  not  so,  however,  the  hot  bath,  which  would  be  positively 
harmful  here.  Cold  to- the  head  is  usually  advised  in  connection  with  the 
preceding,  and  where  there  is  fever  this  is  useful,  but  otherwise  its  utility  is 


1  Loc.  cit.,  p.  651. 

2  New  York  Medical  Record,  1880,  vol.  i.  p.  521. 
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doubtful.  Where  there  is  anaemia  of  the  brain  as  the  exciting  cause  of  the 
attack  the  hot  bath  and  cold  affusions  are  contra-indicated.  The  conclusion 
therefore  is  that  the  hot  bath  is  harmful  and  contra-indicated  in  infantile 
convulsions  and  that  the  warm  bath  is  a  comparatively  safe  and  sometimes 
useful  treatment  in  the  "  essential"  and  some  of  the  "  sympathetic"  class, 
although  in  the  latter,  where  there  is  fever,  a  cool  sponge-bath  would  be 
more  efficacious. 

As  remarked  under  etiology,  dentition  is  frequently  considered  as  the 
cause  of  the  attacks,  and,  in  consequence,  lancing  of  the  gums  is  advised 
and  sometimes  ruthlessly  practised.  The  older  authorities  advise  this  more 
strongly  than  those  of  more  recent  date ;  thus,  Marshall  Hall  counsels  deep 
lancinc  of  the  gums  "  twice  or  even  thrice  daily ;"  but  such  universal  lancing 
is  horrible,  and  the  operation  should  not  be  performed  unless  there  be  swell- 
ing, heat,  and  redness  over  one  or  more  advancing  teeth,  when  it  will 
give  decided  relief,  as  it  will  when  no  nervous  phenomena  accompany  the 
process ;  the  same  rule  should  guide  us  in  both  conditions.  Needless  lancing 
of  the  gums  only  serves  to  increase  peripheral  irritation,  and  thus  tends  to 
produce  the  very  symptom  the  operation  was  intended  to  relieve.  When  the 
gum  is  of  a  natural  color  and  hard  and  not  swollen,  it  should  most  decidedly 
not  be  cut.     Henoch  (loo.  cit.)  strongly  deprecates  the  use  of  the  lancet. 

Should  the  child  be  robust  and  have  been  in  previous  good  health,  and 
if  there  is  no  fever,  the  probability  is  that  digestive  troubles  are  the  cause 
of  the  attack,  and  an  emetic,  supplemented  by  a  large  injection,  will  be  in- 
dicated. The  emetic  becomes  peremptory  should  there  be  a  history  of  the 
recent  ingestion  of  unsuitable  food.  A  heaping  teaspoonful  of  a  thick 
mixture  of  alum  and  syrup  of  ipecac  may  be  given  as  soon  as  the  child  can 
swallow,  or  the  fauces  may  be  tickled  with  the  finger  or  a  feather.  Should 
it  be  thought  that  the  indigestible  food  has  passed  into  the  intestine,  a  laxa- 
tive should  be  given,  and  this  may  be  calomel,  or,  in  some  cases,  castor  oil, 
or  simple  syrup  of  rhubarb,  either  alone  or  in  combination.  An  enema  will 
also  be  of  service  here. 

We  now  come  to  a  class  of  remedies  that  are  of  great  service  in  convul- 
sions of  all  kinds.  I  refer  to  the  bromides  and  chloral  hydrate.  These 
may  be  used  alone  or  in  combination.  If  the  child  can  swallow,  from  two 
to  five  grains  of  bromide  of  sodium  or  of  potassium,  preferably  the  former, 
on  account  of  the  less  likelihood  of  its  causing  disturbance  of  the  stomach, 
with  from  one  to  two  grains  of  chloral,  may  be  given  in  solution  every 
fifteen  minutes  for  from  four  to  six  doses  at  one  or  two  years  of  age. 

If  the  child  is  unable  to  swallow,  from  five  to  ten  grains  of  chloral  may 
be  given  by  enema  in  a  small  quantity  of  warm  water,  and  repeated  in  a 
short  time  if  the  convulsions  do  not  lessen  or  disappear.  The  use  of  chloral 
by  injection  is  one  of  the  most  effectual  means  of  checking  the  paroxysm, 
and  should  compression  of  the  rectum  laterally  with  the  fingers  not  suffice  to 
retain  the  enema,  a  soft-rubber  male  catheter  may  be  employed  with  which 
to  administer  the  injection  as  far  up  the  bowel  as  possible. 
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Cheadle  (loc.  cit.)  advises  the  hypodermic  use  of  chloral  in  from  one-  to 
three-grain  doses;  but  Dastre1  states  that  this  method  of  administering  the 
drug  should  be  abandoned,  on  account  of  the  almost  certainty  of  consequent 
abscess.     The  writer  has  had  no  experience  with  this  use  of  chloral. 

Most  attacks  of  general  convulsions  not  due  to  organic  disease  will 
yield  to  this  treatment,  but,  should  the  attack  prove  intractable,  other  means 
must  be  tried. 

Opium  is  of  great  value  in  quelling  nervous  excitement,  but  intense 
venous  engorgement  of  the  brain,  either  primary  or  secondary,  and  coma  are 
contra-indications.  The  most  certain  method  of  administration  is  morphine 
by  hypodermic  injection,  and  it  should  be  used  without  hesitation  should 
the  attack  be  a  severe  one  and  not  yield  to  the  treatment  mentioned  above. 

For  a  child  one  year  old,  from  one-twenty-fourth  to  one-thirtieth  of 
a  grain  may  be  given  with  but  little  danger,  and  repeated  if  necessary.  But 
few  of  the  text-books  speak  of  morphine  hypodermically  in  this  connection 
in  children.  After  its  use  the  child  will  frequently  fall  asleep  and  awake 
much  better. 

A.  A.  Smith2  considers  that  opium  in  the  form  of  laudanum  or  pare- 
goric should  be  given  in  all  ordinary  cases  over  four  months  of  age,  to  quell 
excitement,  and  then  other  treatment  be  instituted ;  and  that  pain  is  an 
important  indication  for  its  use,  unless  this  be  due  to  too  full  a  stomach  or 
to  tight  lacing,  etc.  Plant 3  is  of  the  opinion  that  those  cases  which  are  due 
to  cerebral  ansemia  from  loss  of  blood  or  profuse  diarrhoea,  where  the  features 
are  pale,  the  fontanel  depressed,  and  the  child  under  one  year,  particularly 
demand  opium. 

Chloroform  and  ether  by  inhalation  also  possess  great  power  in  suspend- 
ing convulsions,  and,  in  a  severe  attack,  should  be  administered  at  once ; 
but  caution  must  be  exercised  in  their  use,  although  children  bear  anaes- 
thetics better  than  adults.  Henoch  (loc.  cit.)  considers  any  other  initiative 
treatment  a  waste  of  time. 

Nitrite  of  amyl  is  well  known  to  exert  beneficial  effects  in  certain  forms 
of  epilepsy,  and  its  use  might  naturally  be  expected  to  be  of  benefit  in 
cases  of  eclampsia.  Eustace  Smith  (loc.  cit.)  and  Bridger4  both  speak 
highly  of  its  use  in  this  connection.  The  journals  contain  reports  of  a  few 
cases  in  which  it  was  successfully  employed,  while  some  writers  state  that 
they  have  seen  no  benefit  whatever  from  its  use.  In  those  cases  in  which 
there  is  antemia  of  the  brain  due  to  spasm  of  the  arterioles  it  would  seem 
to  be  especially  indicated.  Its  action  in  depressing  the  functional  activity 
of  reflex  motor  centres  would  seem  also  to  make  it  particularly  applicable 
in  cases  due  to  purely  reflex  causes. 

1  Etude  critique  des  Travaux  recents  sur  les  A  nesthesiques,  Bevue  des  Sciences  Medi- 
caid, etc.,  Paris,  1881,  p.  747. 

2  American  Journal  of  Obstetrics,  1880,  vol.  xiii.  p.  705. 
8  Archives  of  Pediatrics,  1884,  vol.  i. 

*  London  Lancet,  April  22,  1882,  p.  668. 
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Other  remedies  have  been  mentioned  by  authors  as  of  service, — viz., 
asafetida,  valerian,  musk,  etc.,— but  the  treatment  mentioned  deserves  the 
most  confidence.  Blisters  and  leeches  to  the  nape  of  the  neck  and  behind 
the  ears  have  been  recommended,  but  are  rarely,  if  ever,  needed  in  "  essen- 
tial" and  "  sympathetic"  convulsions ;  the  same  may  be  said  of  venesection. 
When  the  attack  is  accompanied  by  high  fever,  and  is  probably  a  prod- 
romal symptom  of  one  of  the  exanthemata,  a  warm,  bath  or  a  cool  sponge- 
bath  will  act  beneficially  in  tending  to  reduce  the  fever  and  at  the  same 
time  favor  the  appearance  of  the  rash.  Bromides  and  chloral  will  be  needed 
also.  When  the  child  is  suffering  from  sunstroke,  the  main  indication  is  to 
lower  the  temperature,  and  the  cold  bath  or  sponging,  the  cold  pack,  anti- 
pyrin,  and  possibly  morphine  hypodermically,  should  be  employed. 

Should  pain  be  the  exciting  cause,  anodynes  will  be  needed.  This  is 
especially  true  of  earache,  when  hot  anodyne  applications  and  morphine  or 
cocaine  instillations  into  the  ear  may  materially  aid  in  addition  to  the  usual 
antispasmodic  treatment.  One  or  two  leeches  to  the  ear  will  be  of  benefit 
here. 

Where  the  paroxysm  is  due  to  uraemia,  there  should  be  no  hesitancy  in 
the  treatment,  and  the  kidneys,  skin,  and  bowels  must  be  made  to  relieve 
the  system  overcharged  with  morbific  products.  The  reader  is  referred 
elsewhere  for  fuller  details. 

If  a  strong  malarial  element  is  present,  quinine  should  be  given  after 
the  convulsions  have  been  quieted. 

Besides  the  general  rule  laid  down  for  the  treatment  of  convulsions, 
nothing  more  definite  can  be  said  here  in  regard  to  those  attacks  which  are 
due  to  gross  lesions  of  the  nervous  system,  as  the  consideration  of  this 
portion  of  the  subject  is  beyond  the  scope  of  the  present  paper. 

For  the  more  local  forms  of  convulsion,  known  as  laryngismus  stridu- 
lus, a  somewhat  different  treatment  from  that  for  general  convulsions  should 
be  employed.  The  child  should  be  raised  into  the  sitting  posture,  as  this 
gives  it  a  better  opportunity  to  breathe  and  removes  one  possible  cause  of 
the  attack, — viz.,  pressure  on  the  occipital  bone,  especially  if  craniotabes  is 
present.  All  useless  crowding  about  the  little  patient  by  anxious  friends 
and  relatives  must  be  prevented.  Slapping  the  child's  face  or  chest  with 
the  end  of  a  towel  dipped  in  cold  water,  or  holding  ammonia  or  acetic  acid 
to  its  nose,  may  make  the  patient  take  a  sudden  inspiration  and  thus  abort 
the  attack.  A  sponge  wrung  out  in  hot  water  and  applied  to  the  throat,  or 
ice  to  the  epigastrium,  as  directed  by  C.  D.  Meigs,1  may  sometimes  have 
the  same  effect.  Ice  or  spray  over  the  laryux,  or  a  small  piece  of  ice  intro- 
duced into  the  rectum,  has  also  been  known  to  cut  short  a  paroxysm.  The 
fauces  may  be  tickled  with  a  feather  or  the  finger  to  excite  vomiting,  for 
this  act  is  frequently  known  to  interrupt  the  paroxysm.  Should  there  be 
incarceration  of  the  epiglottis,  as  rarely  happens,  this  should  at  once  be 


1  Meigs  and  Pepper,  loe.  cit. 
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released  by  the  finger ;  if  this  fail,  tracheotomy  must  be  resorted  to.  Steffen 
(foe.  eit)  never  saw  a  favorable  result  after  tracheotomy.  Emetics  cannot 
be  administered  by  the  mouth  during  a  severe  attack,  but  they  relieve  where 
there  is  a  continual  stridor.  Apomorphine  hypodermically  has  been  sug- 
gested by  Steffen  j1  but  this  is  a  somewhat  hazardous  procedure,  and  if  used 
at  all  it  should  only  be  in  sthenic  cases. 

Adler 2  reports  a  case  of  hysteria  in  an  adult  simulating  laryngismus 
stridulus  in  which  this  drug  acted  in  a  very  satisfactory  manner,  much  better 
than  nitrite  of  amyl :  so  that  it  seems  possible  that  in  suitable  cases  this 
remedy  would  be  an  efficacious  one  in  severe  laryngeal  spasm  in  children. 

Ether  and  chloroform  by  inhalation  will  at  once  cut  short  the  attack, 
but,  as  before  mentioned,  should  be  used  with  caution,  and  not  be  trusted 
to  incompetent  persons.  Nitrite  of  amyl  might  be  tried  if  it  could  be 
administered  early  enough. 

As  in  the  more  general  attack,  the  bromides  and  chloral  are  of  decided 
benefit,  particularly  the  latter. 

Mackenzie  and  Steffen  (foe.  eit.)  both  speak  highly  of  the  use  of  musk 
during  the  attack,  or  as  soon  after  it  as  possible,  in  one-and-a-half-grain 
doses. 

The  same  remarks  apply  to  lancing  of  the  gums  as  were  made  under 
the  head  of  general  convulsions. 

Should  the  immediate  paroxysm  be  over,  whether  it  be  of  the  general 
or  the  local  kind,  the  condition  usually  remains  which  predisposed  to  the 
attack,  and  this  must  be  attended  to.  The  diet  of  the  child  should  be  care- 
fully inquired  into  and  properly  suited  to  its  age  and  condition,  and  every 
measure  that  will  improve  the  hygiene  strictly  enforced;  this  is  of  the 
utmost  importance.  Bromides  should  be  given  after  both  forms  of  convul- 
sions, in  order,  if  possible,  to  prevent  a  return. 

If  an  attack  of  laryngismus  is  feared,  either  from  the  symptoms  or  from 
the  fact  that  the  child  has  had  a  paroxysm  on  the  preceding  night,  opium 
and  one  of  the  bromides  may  be  given  in  combination, — viz.,  from  two  to 
five  drops  of  laudanum  and  from  five  to  ten  grains  of  bromide  of  sodium 
or  potassium, — and  repeated  if  necessary.  This  may  stop  the  impending 
attack  in  the  same  manner  in  which  it  acts  in  laryngeal  spasms  due  to 
simple  catarrhal  laryngitis,  although  the  two  affections  must  not  be  con- 
founded. Antipyrin  has  rendered  good  service  in  my  hands  in  the  latter 
condition,  and,  although  the  opportunity  has  not  arisen  for  its  administra- 
tion in  laryngismus  stridulus,  I  should  not  hesitate  to  use  it,  and  should 
expect  benefit  from  it.  Perceval 3  has  recently  employed  this  drug  with 
success  in  twenty-four  cases  of  laryngismus  stridulus  accompanied  by 
convulsions,  no  case  requiring  more  than  five  grains  of  the  remedy. 


1  Ziemssen's  Cyclopaedia,  vol.  vii.  p.  1022. 

2  University  Medical  Magazine,  March,  1889,  p.  351. 

3  Antipyrin  in  Laryngismus  Stridulus,  London  Lancet,  1888,  vol.  ii.  p.  961. 
Vol.  IV.- 57 


898  CONVULSIONS   IN   INFANCY   AND   CHILDHOOD. 

When  rachitis  is  present,  treatment  addressed  to  this  condition  is  essen- 
tial ;  proper  supervision  of  the  diet,  cod-liver  oil,  iron,  fresh  air,  change 
of  location,  etc.,  will  be  indicated,  and  thus  the  tendency  to  the  attacks 
of  laryngismus  may  be  ultimately  eradicated.  Any  other  systemic  disease 
that  is  present  should  receive  full  attention  and  be  treated  appropriately. 

Richardson 1  has  used  peroxide  of  hydrogen  and  ozonic  ether,  alone  or 
in  combination,  for  stridulous  spasm  in  whooping-cough,  with  apparent 
benefit,  and,  although  the  author  knows  of  no  case  of  laryngismus  relieved 
by  the  use  of  these  drugs,  it  would  seem  as  natural  to  expect  relief  in  the 
latter  condition  as  in  the  former. 

1  The  Asclepiad,  1887,  p.  54. 


EPILEPSY. 

By  LANDON  CARTER  GRAY,  M.D. 


Synonymes. — Latin,  Morbus  sacer  seu  comitialis ;  French,  L'fipilep- 
sie ;  German,  Fallsucht ;  Spanish,  Mai  caduco. 

Definition. — The  term  epilepsy  (from  iTzda;j.6dva>,  "  to  seize")  is  used  to 
denote  convulsions,  either  tonic  or  clonic,  of  one  limb  or  of  several,  or  of 
the  whole  body,  with  or  without  loss  of  consciousness ;  or  loss  of  conscious- 
ness of  a  certain  character ;  or  certain  phenomena  acting  as  equivalents  to 
the  typical  symptoms. 

Clinical  Symptoms. — In  the  typical  attacks  of  epilepsy  the  patient 
suddenly  loses  consciousness,  utters  a  sharp  automatic  cry,  falls,  has  a  series 
of  tonic  muscular  movements  of  short  range,  and  quickly  passes  into  a 
condition  of  general  clonic  convulsion,  which  lasts  for  several  seconds  or 
minutes,  when  the  patient  partially  returns  to  consciousness,  being  appar- 
ently in  a  dazed  condition,  and  then  gradually  sinks  into  what  seems  like 
a  deep  sleep  but  is  really  a  return  to  unconsciousness,  this  quasi-sl  umber 
usually  lasting  for  an  hour  or  more.  But-  the  deviations  from  this  type, 
which  is  known  as  grand  mal,  or  major  epilepsy,  are  innumerable.  The 
most  frequent  variation  consists  simply  in  a  loss  of  consciousness,  either 
without  any  convulsive  movements  or  with  only  very  slight  ones.  This 
is  known  as  petit  mal,  or  minor  epilepsy.  In  other  cases,  especially  where 
the  heredity  is  dying  out  in  a  family,  there  will  be  convulsive  movements 
of  the  fingers  alone  ;  in  others  there  will  be  simply  a  sensation  of  vertigo, 
which,  indeed,  very  frequently  occurs  between  the  attacks  of  grand  mal 
and  petit  mal;  in  others  there  will  be  various  sensations  which  are  called 
aurse;  and  in  still  others  there  are  conditions  of  double  consciousness,  as  it 
is  called,  in  one  of  which  a  person  may  lead  his  usual  life  and  in  the  other 
lead  a  totally  different  one.  The  most  frequent  form,  however,  is  either  the 
grand  mal  or  the  petit  mal. 

The  countenance  in  these  attacks  varies  greatly,  being  sometimes  pale 
at  the  outset,  and  sometimes  suffused.  It  must  be  borne  in  mind  that  state- 
ments in  regard  to  this  matter  are  extremely  unreliable,  as  the  by-standers 
are  usually  too  much  agitated  to  be  accurate  observers.  The  physician  him- 
self seldom  sees  an  attack,  unless  he  be  a  resident  of  a  hospital :  thus,  while 
it  would  be  difficult  for  me  to  remember  the  number  of  cases  that  I  have 
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treated  in  twenty  years  of  professional  life,  it  is  very  few  indeed  that  I  have 
seen  during  an  attack. 

Hystero-epilepsy  is  a  curious  mixture  of  hysteria  and  epileptoid  symp- 
toms varying  in  degree  from  the  pronounced  hysterical  attack  to  the  fright- 
ful cases  which  are  illustrated  in  the  recent  French  writings,  but  which 
are  seldom,  if  ever,  seen  in  this  country.  All,  however,  differ  from  true 
epilepsy  in  the  admixture  or  predominance  of  purposive  or  seemingly  pur- 
posive movements  instead  of  rigidly  tonic  or  clonic  movements  of  shock- 
like character ;  and  opisthotonus  is  a  non-epileptic  symptom  that  is  occa- 
sionally observed. 

Procursive  epilepsy  is  a  variety  recently  described  by  Mairet,  consisting 
of  running  movements  forward,  but  otherwise  with  the  usual  phenomena 
of  epilepsy.  It  may  alternate  with  ordinary  epilepsy  or  precede  or  merge 
into  it. 

Laryngeal  vertigo,  so  called,  is  undoubtedly,  in  my  opinion,  a  variety 
of  epilepsy,  and,  although  it  has  not  as  yet  been  described  in  children,  the 
possibility  of  its  occurrence  in  them  should  be  borne  in  mind.  It  consists 
simply  of  a  slight  loss  of  consciousness,  occasionally  with  light  tonic  or 
clonic  movements,  and  is  connected  with  some  laryngeal,  tracheal,  or  bron- 
chial affection,  such  as  laryngeal  tumors,  asthma,  etc.  •  The  cases  reported 
have  ceased  after  the  cure  or  removal  of  the  seeming  cause,  but  the  histories 
have  not  extended  over  a  sufficient  length  of  time  to  exclude  the  possibility 
of  recurrences. 

Certain  dream-like  states  may  precede  the  typical  manifestations  of  epi- 
lepsy, or  take  the  place  of  them.  They  are  simply  degrees  of  impairment 
of  consciousness.  Of  the  latter,  however,  the  conditions  of  double  conscious- 
ness are  the  most  marked.  One  patient  of  mine,  a  boy  of  fourteen,  would 
pass  days  in  wandering  about  the  slums  of  New  York,  sometimes  earning 
wages  in  some  light  occupation,  without  arousing  the  faintest  suspicion  in 
those  about  him,  until  some  morning  he  would  return  to  his  normal  condi- 
tion, when  he  would  quietly  return  home. 

The  epileptic  insanities  are  treated  in  another  article  of  this  Cyclopaedia. 

We  shall  have  occasion,  in  speaking  of  the  pathological  anatomy  of  the 
disease,  to  dwell  upon  the  fact  that  epilepsy  is  but  a  symptom,  just  as  is 
cough  or  fever,  so  that  we  may  divide  the  epilepsies  into  those  that  are  due 
to  recognizable  organic  disease,  those  that  are  reflex,  and  those  that  we 
may  call  idiopathic.  For  the  present  we  will  speak  of  the  clinical  char- 
acteristics of  the  idiopathic  form  of  the  ordinary  grand  mat  or  petit  mat 
type.  This  has  certain  peculiarities  which  are  of  great  importance  from  a 
therapeutic  and  occasionally  from  a  diagnostic  stand-point,  and  pre-eminent 
among  these  characteristics  are  to  be  noted  the  nocturnal  recurrence  of 
some,  the  quasi-periodicity  of  others,  the  association  of  migraine,  and  the 
temporary  response,  generally  in  a  favorable  way,  to  slight  changes  in  the 
environment  or  the  treatment. 

The  nocturnal  recurrence  of  epilepsy  may  very  readily  be  overlooked, 
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and  should  always  be  suspected  in  a  child  who  is  hereditarily  predisposed 
to  the  malady,  or  in  one  who  complains  of  waking  in  the  morning  exhausted 
and  pale. 

The  quasi-periodicity  of  many  epilepsies  is  a  matter  to  which  I  first 
called  attention  some  five  years  ago.  It  will  be  found  that  many  individuals 
subject  to  this  disease  will  have  a  recurrence  of  their  attacks  at  certain  times. 
Thus,  females  are  more  especially  subject  to  it  at  or  about  the  menstrual 
period,  whilst  in  others  it  will  be  found  to  occur  at  certain  times  of  the 
month,  or  at  certain  intervals,  these  intervals  consisting  sometimes  of  months 
and  in  some  rare  cases  even  of  years.  This  may  be  utilized  for  therapeu- 
tics, as  I  shall  point  out  farther  on. 

The  association  of  epilepsy  with  migraine  is  a  fact  to  which  I  also  called 
attention  for  the  first  time  some  five  years  ago,  and  in  these  cases  the  epilepsy 
alternates  with  migraine,  the  migraine  disappearing  when  the  epilepsy  ap- 
pears, and  the  epilepsy  returning  when  the  migraine  disappears.  By  this  I 
do  not  mean  to  say  that  all  cases  of  migraine  are  subject  to  epilepsy,  but  I 
do  mean  to  say  that  there  is  a  very  close  relationship  between  migraine  and 
epilepsy,  and  in  some  cases  the  connection  is  so  close  as  to  permit  of  this 
alternation  ;  indeed,  almost  all  cases  of  migraine  will  be  found  at  some 
period  of  their  lives  to  have  had  a  loss  of  consciousness,  with  or  without 
convulsive  movements,  although,  of  course,  this  fact  is  usually  strenuously 
denied.  But  this  association  of  migraine  and  epilepsy  is  of  considerable 
therapeutic  significance,  as  I  shall  show. 

Another  extremely  curious  characteristic  of  epileptics  is  the  fact  that 
they  are  so  readily  influenced  by  slight  changes  in  the  environment  and  in 
the  treatment.  This  was  first  observed  as  far  back  as  1828  by  the  great  Es- 
quirol,  who  relates  how,  being  at  the  head  of  the  Salpetriere,  which  was  even 
then  capacious,  he  divided  his  epileptics  into  groups,  and  put  each  group 
upon  a  different  medicine  and  one  group  upon  some  disguised  placebo ;  how 
they  all  improved  for  a  certain  length  of  time,  how  they  all  relapsed  at  about 
the  same  time,  and  how  each  medicament  had  as  much  effect  as  the  placebo, 
and  no  more.  In  addition  to  this,  I  have  pointed  out  again  and  again  that 
epileptics  will  do  well  for  a  time  upon  any  change  of  treatment,  whether 
that  treatment  be  medical  or  surgical,  whether  it  consist  in  cutting  off  the 
prepuce,  removing  the  clitoris,  extirpating  ovaries,  doing  operations  upon 
the  male  or  female  genitalia,  using  the  hot  iron  or  the  moxa,  cutting  the 
eye-muscles,  or  even,  as  I  have  done  myself,  etherizing  the  patient  and 
cutting  a  piece  of  skin  out  of  the  buttock ;  nay,  more,  I  have  seen  improve- 
ment effected  in  a  patient  for  months  by  mere  change  of  locality,  and  I 
have  known  of  another  inveterate  epileptic  whose  fits  did  not  return  for 
months  after  she  had  soused  herself  in  a  vat  of  hot  water,  until  the  process 
of  cicatrization  was  completed.  These  epileptic  attacks  are  prone  to  recur 
in  very  variable  spells,  occurring  every  day,  often  several  in  a  day,  for 
weeks,  perhaps  months,  and  then  spontaneously  disappearing  for  a  variable 
length  of  time,  to  recur  again  and  again  in  the  same  old  manner. 
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The  pupils  of  most  epileptics,  as  I  have  pointed  out,  are  large  and 
variable.  Marie  and  Musso  have  attempted  to  show  by  measurements  of 
the  pupil  that  my  statements  upon  this  point  are  erroneous,  but  the  varia- 
bility of  the  pupils  renders  their  measurements  questionable,  in  my  opinion. 
By  this  statement  I  do  not  mean  to  say  that  the  pupils  are  not  large  and 
mobile  in  other  nervous  diseases,  but  simply  desire  to  call  attention  to  the 
fact  that  this  is  their  condition  in  epilepsy. 

The  jades  in  most  epileptics  is  unmistakable  to  a  trained  eye,  although  it 
is  almost  impossible  to  describe  its  fleeting  traits.  I  think,  however,  that  I 
could  make  a  diagnosis  of  epilepsy  in  most  cases  by  the  fades  alone.  Of 
course  it  is  much  more  marked  in  the  inveterate  cases  which  have  been  for 
a  long  time  under  treatment  by  the  bromides,  and  at  this  period  the  accom- 
panying listlessness,  the  pallor,  the  acne,  the  coated  tongue,  and  the  peculiar 
breath  will  greatly  aid  in  the  recognition. 

The  temper  of  most  epileptics  is  extremely  irritable,  and  especially  is 
this  the  case  in  children  whose  malady  has  given  them  ill-advised  license. 

These  characteristics  of  the  so-called  idiopathic  epilepsy  must  be  remem- 
bered by  any  one  who  would  intelligently  treat  a  case  of  the  disease. 

The  epilepsies  of  organic  origin,  or  of  probable  organic  origin,  are  as 
various  as  are  the  functions  of  the  brain.  Hughlings  Jackson  first  called 
attention  to  a  form  of  epilepsy  in  which  the  convulsive  movements  were 
localized  in  one  or  more  limbs,  and  to  this  in  the  course  of  time  has  been 
given  the  name  of  Jacksonian  epilepsy.  It  has  been  found  in  many 
instances  to  be  due  to  recognizable  gross  organic  disease  of  the  cortical 
motor  centres  or  the  underlying  motor  tract.  The  procursive  epilepsy  is 
believed  by  Mairet  to  be  due — upon  what  grounds  we  shall  learn  later  on — 
to  cerebellar  lesion.  Almost  any  disease  of  the  brain  or  spinal  cord  may 
have  epilepsy  among  its  symptoms,  and  this  symptom  may  also  be  present 
with  tumors  of  the  brain  or  cord,  the  different  forms  of  cerebral  and  spinal 
meningitis,  hemorrhages  of  the  brain  or  cord,  traumata  of  the  brain  and 
cord,  etc. 

Etiology. — The  factors  which  may  be  considered  as  bearing  an  etiologi- 
cal causative  relationship  to  epilepsy  are — age ;  sex  ;  heredity  ;  migraine ; 
organic  brain,  spinal,  or  peripheral  lesions;  traumata;  lesion  of  non- 
nervous  organs ;  hysteria ;  malnutrition. 

Gowers  has  analyzed  fourteen  hundred  and  fifty  cases,  with  this  result : 


Under  ten  years 422  cases. 

From  ten  to  nineteen  years  .    .    .  665     " 
From     twenty    to    twenty-nine 

years    .' _  224     " 

From  thirty  to  thirty-nino  years,      87     " 


From  forty  to  forty-nine  years  .    .  31  cases. 

From  fifty  to  fifty-nine  years  .  .  16  " 
From  sixty  to  sixty-nine  years  .  .  4  " 
From    seventy    to    seventy-nine 

vears 1  case. 


In  this  connection  I  desire  to  call  attention  to  the  fact  that  many  cases 
of  idiopathic  epilepsy  will  begin  with  a  fit  in  early  infancy,  after  which  no 
convulsion  will  occur  for  years,  when  the  attacks  will  again  appear  and  the 
case  will  become  one  of  well-marked  epilepsy. 
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In  Gowers's  fourteen  hundred  and  fifty  cases  the  percentage  of  females 
was  53.4,  and  of  males  46.6  :  36.6  per  cent,  were  of  hereditary  origin. 

The  association  of  migraine  with  epilepsy  has  been  already  mentioned, 
as  has  also  the  connection  with  organic  brain,  spinal,  and  peripheral  nerve- 
lesions  and  traumata. 

In  some  rare  cases  epilepsy  may  be  caused  by  diseases  of  the  heart,  of 
the  kidneys,  rarely  of  the  lungs,  and  very  rarely  indeed  of  the  genitalia. 
The  association  of  epilepsy  with  hysteria  is  by  no  means  infrequent. 
I  have  seen  three  cases  in  which  profound  malnutrition  seems  to  have 
been  the  cause  of  epilepsy,  for-  when  the  general  health  was  perfectly 
restored  the  epilepsy  disappeared,  and  in  one  case  it  has  not  returned  for 
seven  years,  in  another  case  for  six,  and  in  another  case  for  four,  whilst  in 
none  of  them  was  there  any  hereditary  predisposition. 

Pathological  Anatomy. — As  I  have  already  said,  epilepsy  must  be 
regarded  as  a  symptom ;  and  it  may  be  divided  into  two  great  classes, — 
viz. :  1.  Epilepsy  from  recognizable  organic  disease ;  2.  Epilepsy  which 
we  may  call  idiopathic. 

The  organic  lesions  which  are  capable  of  causing  epilepsy  are  tumors 
of  the  brain  and  cord ;  meningitis,  either  tubercular,  cerebro-spinal,  sup- 
purative from  disease  of  the  ear,  or  by  metastasis  from  other  organs ;  the 
different  forms  of  myelitis ;  the  cerebral  palsies  of  childhood,  such  as  hemi- 
plegia, double  hemiplegia  (diplegia),  or  paraplegia,  and  due  to  such  lesions 
as  porencephalitis,  embolism  or  hemorrhage  from  the  cerebral  arteries, 
thrombosis  of  the  cerebral  arteries  or  veins,  etc. 

The  pathology  of  the  idiopathic  forms  is  imperfectly  understood  at  the 
present  day.  The  old  theory  of  vaso-motor  spasm  preceding  cerebral 
anaemia  or  hypersemia  is  now  almost  entirely  discarded  by  neurologists,  as 
it  ought  to  have  been  long  ago,  for  there  has  absolutely  never  been  any 
logical  proof  of  it  whatsoever.  It  is  doubtless  true  that  ligature  of  the 
carotid  artery  and  great  hemorrhage  are  capable  of  producing  epilepsy,  but 
that  the  profound  ischsemia  produced  by  them  was  present  in  every  case 
of  epilepsy  has  never  been  shown,  whilst  there  are  many  experiments  and 
facts  to  prove  that  the  cerebrum  of  epileptic  human  beings  and  animals  is 
not  vascularly  altered  to  any  marked  degree.  Vulpian  has  examined  the 
brains  of  guinea-pigs  artificially  rendered  epileptic,  and  has  found  that 
they  are  neither  hypersemic  nor  ischsemic  during  the  epileptic  attack.  The 
deductions  as  to  the  cerebral  circulation  that  would  be  drawn  by  certain 
authors  from  the  facial  circulation  are  not  warrantable,  inasmuch  as  the 
latter  is  by  no  means  an  index  to  the  former,  for  it  often  happens,  especially 
in  cerebral  traumata,  that  the  face  may  be  deathly  pale  at  the  same  time 
that  the  cerebral  meninges  are  in  a  condition  of  profound  hyperemia.  The 
same  remark  also  applies  to  the  proof  that  would  be  drawn  from  the  con- 
dition of  the  circulation  in  the  fundus  oculi.  In  some  cases  of  idiopathic 
epilepsy  a  sclerotic  condition  will  be  found  in  the  brain,  in  others  some  old 
focus  of  limited  meningitis,  especially  of  the  pia  mater,  whilst  in  many  no 
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lesions  are  visible.  Great  stress  has  been  laid  tipon  sclerosis  of  the  cornu 
Ammonis  but  this  find  has  by  no  means  been  constant,  and  it  is  exceed- 
ingly questionable  whether  it  is  not  a  mere  coincidence  or  an  effect  rather 
than  a  cause.  Barthez  and  Rilliet  have  laid  great  stress  upon  a  pecu- 
liar variety  of  sclerosis  to  which  they  have  given  the  name  of  tuberous  or 
hypertrophic,  and  in  which  the  convolutions  are  found  elevated,  studded 
with  round  or  ovoid  tuberosities  irregularly  disposed  upon  the  convex 
portions  of  the  convolutions,  rarely  in  the  fissures,  the  size  varying,  but 
sometimes  attaining  that  of  a  large  nut.  These  nuclei  do  not  affect  the 
white  matter,  the  gray  matter  of  the  cortex,  or  the  central  nuclei,  the  basal 
nuclei  being  alone  affected.  M.  Chaslin  has  recently,  at  the  instance  of 
M.  Fer6,  examined  five  epileptic  brains,  and  in  four  of  them  he  has  found 
a  condition  for  which  he  suggests  the  name  of  neurogliar  sclerosis.  In 
this  condition  the  convolutions  are  macroscopically  shrivelled,  small,  hard, 
smooth,  or  slightly  roughened,  without  adhesion  of  the  pia  mater,  and  other- 
wise normal,  the  pathological  alteration  extending  in  a  very  variable  manner 
over  the  surface  of  the  cerebrum,  with  large  intervening  normal  portions, 
and  sometimes  reaching  to  the  medulla  oblongata,  to  the  cornua,  or  to  the 
cornu  Ammonis.  In  one  instance  the  alteration  was  found  only  in  one  of 
the  olivary  bodies.  Microscopically  the  fundamental  lesion  is  said  to  have 
been  due  to  the  presence  of  a  number  of  rough  fibrillar  of  an  uncertain 
length  which  had  invaded  the  cerebral  tissue,  especially  the  gray  cortex. 
In  the  author's  own  words,  "  In  the  normal  state  the  first  layer  of  the 
gray  cortex  contains  certain  so-called  spider-cells,  whose  prolongations  are 
scarcely  visible.  In  this  condition,  on  the  contrary,  this  first  layer  is 
formed  by  a  bundle  of  fibrils  arranged  nearly  parallel  to  the  surface  of 
the  cerebrum,  and  it  can  be  distinctly  seen  to  originate  from  numerous 
cells  with  hypertrophied  prolongations.  In  the  preparation  which  I  am 
viewing  at  this  moment  there  is  a  place  where  this  transformation  invades 
all  the  layers,  but  leaves  intact  numerous  nerve-cells  and  vessels.  It  can 
be  seen,  moreover,  that  these  fibrillse  in  a  certain  space  form  in  the  depth 
of  the  cortex  a  net-work  of  nodal  points,  in  which  lie  the  cells  of  the 
neuroglia.  Finally,  and  I  would  call  attention  particularly  to  this  fact, 
this  first  layer  is  studded  in  places  by  large  compact  bundles,  which  are 
evidently  formed  from  these  fibrillse.  I  would  observe,  in  passing,  that  the 
vessels  which  remain  do  not  present  a  trace  of  inflammation,  there  being 
simply,  in  certain  points,  a  hyaline  transformation  of  the  capillary  wall." 
M.  Chaslin  is  convinced,  following  the  views  of  Ranvier,  that  a  dis- 
tinction should  be  made  between  the  connective  tissue  of  mesodermic  origin 
and  the  neuroglia,  which  is  of  epithelial  or  ectodermic  origin,  the  latter 
embracing  the  Miiller's  fibres  of  the  retina,  the  fibres  and  cells  of  the  neu- 
roglia in  the  spinal  cord,  and  the  slightly  differentiated  prolongations  of  the 
spider-cells  in  the  brain;  and  this  neurogliar  sclerosis,  which  he  describes 
for  the  first  time,  he  believes  to  be  entirely  distinct  from  a  sclerosis  of  the 
connective  or  mesodermic  tissue,  for  he  asserts  that  the  peculiar  fibrillse  of 
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this  pathological  condition  distinctly  emanate  from  the  neuroglia-cells,  whilst 
the  non-adherence  of  the  pia  mater  and  the  relative  integrity  of  the  vessels 
are  indirect  proof  in  the  same  direction.  Moreover,  he  has  been  able  to 
adduce  a  histo-chemical  proof.  These  fibrillse  and  bundles  resist,  in  sec- 
tions made  after  bichromate  immersion,  the  successive  action  of  potassa 
solution  of  forty  per  cent,  for  ten  minutes,  as  well  as  washing  with  water 
and  concentrated  acetic  acid,  whilst  they  remain  colored  red  by  the  picro- 
carmine  used  after  washing  in  water,  and  they  can  be  preserved  thus  in 
formic  glycerin.  On  the  other  hand,  the  connective  tissue  treated  in  this 
manner  swells  and  decolorizes,  so  that  a  section  of  the  spinal  cord  thus 
treated  showed  the  pia  mater  swollen  and  decolorized,  whilst  the  neuroglia 
was  intact.  In  addition,  after  the  action  of  alcohol  diluted  to  one-third, 
these  fibrillse  remained  colored  by  the  carmine  when  subjected  to  acetic  acid, 
whilst  all  other  forms  of  connective  tissue  of  the  body  were  decolorized. 
This  pathological  description  is  so  definitely  and  judiciously  given  that  it 
merits  attention.  Of  the  five  brains  that  were  examined,  four  were  found 
to  be  in  this  condition  of  neurogliar  sclerosis,  whilst  the  fifth  was  appar- 
ently unaffected.  The  author  would  have  us  believe  that  this  neurogliar 
sclerosis  is  the  condition  that  has  been  found  in  the  cornu  Ammonis  and  in 
the  olivary  bodies  in  some  cases  of  epilepsy. 

Nor  is  our  knowledge  of  the  modus  operandi  of  epilepsy  much  more 
definite  than  our  knowledge  of  the  exact  pathology.  The  older  theories 
have  been  that  the  medulla  oblongata  was  the  portion  of  the  nervous  system 
most  concerned  in  the  production  of  symptoms.  Van  der  Kolk  believed 
that  the  nuclei  of  origin  in  the  floor  of  the  fourth  ventricle  of  the  hypo- 
glossal nerve  were  always  in  a  condition  of  induration,  this  induration  being 
in  proportion  to  the  amount  of  tongue-biting  that  was  present  in  the  attacks. 
But  this  was  the  airiest  of  theories,  and  is  scarcely  worthy  of  mention, 
much  less  of  sober  discussion.  Then  Nothnagel  asserted  that  there  was 
a  certain  area  in  the  floor  of  the  fourth  ventricle,  which  he  called  the  con- 
vulsive centre,  irritation  of  which  in  some  unknown  manner  was  capable 
of  causing  epileptic  convulsions.  This  simply  added  another  fact  to  our 
knowledge  of  the  different  causative  lesions  of  epilepsy.  But  of  late 
years,  as  our  knowledge  of  the  functions  of  the  cortex  of  the  brain  has 
received  so  tremendous  an  impulse  from  the  experiments  of  Fritsch  and 
Hitzig,  facts  have  accumulated  tending  to  demonstrate  more  and  more 
strongly  that  epilepsy  in  at  least  a  large  number  of  cases,  if  not  in  all, 
is  due  to  direct  or  indirect  excitation  of  the  cortex  or  of  the  nerve-strands 
leading  from  the  cortex  to  the  peripheral  structures.  It  has  been  shown 
again  and  again  that  electrical  or  mechanical  irritation  of  the  motor  centres 
can  cause  convulsive  seizures  of  tonic  and  clonic  nature,  with  loss  of  con- 
sciousness, and  it  has  also  been  shown  that  the  same  effects  can  be  produced 
by  the  same  irritation  of  the  nerve-strands  underlying  the  cortex.  Duret 
has  produced  the  most  wide-spread  convulsions  by  irritating  the  cerebral 
membranes,  more  especially  the  dura  mater.     Innumerable  lesions  of  the 
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cerebrum,  both  of  the  cortex  and  the  underlying  white  strands,  have  brought 
proof  in  the  same  direction.  But  we  must  also  remember  that  epilepsy  can 
be  produced  by  such  extracranial  lesions  as  diseases  of  the  spinal  cord,  of 
the  peripheral  nervous  system,  and  of  many  of  the  non-nervous  viscera,  by 
alterations  in  the  blood,  such  as  are  to  be  found  in  albuminuria,  and  possibly 
by  malnutrition,  and  by  the  action  of  many  toxic  agents  and  various  febrile 
conditions :  so  that  it  would  be  a  matter  of  large  assumption  to  say  that  in 
all  these  various  conditions  the  cortex  of  the  brain  must  be  the  part  affected. 
The  truth  probably  is  that  the  epileptic  manifestations  are  due  to  a  peculiar 
molecular  condition  of  the  motor  tract  which  proceeds  from  the  motor  con- 
volutions to  the  peripheral  motor  structures,  the  muscles.  What  this  par- 
ticular molecular  condition  is  we  do  not  know,  any  more  than  we  know 
what  is  the  peculiar  molecular  condition  producing  chorea,  or  neuralgia,  or 
tetanus,  or  hysteria,  or  any  one  of  the  different  functional  nervous  diseases, 
and  we  probably  never  shall  know  until  the  time  arrives  when  we  shall  pos- 
sess such  instruments  of  precision  as  will  enable  us  to  see  the  molecular  play 
in  a  living  brain  and  spinal  cord,  or  until  we  shall  have  so  advanced  in  our 
methods  of  preparation  and  staining  of  the  nervous  system  that  we  can 
detect  such  slight  cellular  alterations  as  have  thus  far  entirely  eluded  our 
vision.  The  metaphysical  theories  are  puerile  that  would  explain  these 
cellular  alterations  in  the  present  condition  of  our  knowledge.  Whatever 
this  altered  molecular  condition  may  be,  there  can  be  no  question  that  it 
finds  expression  in  epilepsy  through  the  motor  tract  proceeding  from  the 
motor  convolutions  to  the  motor  structures,  the  muscles  of  the  periphery. 
When  muscles  are  convulsed,  they  can  be  convulsed  only  by  direct  excita- 
tion of  the  muscle  itself  or  of  the  motor  tract  leading  from  the  muscle  up 
to  the  motor  convolutions.  But  some  varieties  of  epilepsy  are  evidently 
due  to  an  excitation  that  extends  into  this  motor  tract  from  some  part  of 
the  nervous  system  without  it.  For  instance,  some  cases  are  attended  with 
such  symptoms  as  hemianopsia,  or  word-deafness,  or  aphasia,  indicating  a 
lesion  in  the  corresponding  centres  of  the  cortex,  and  autopsies  have  demon- 
strated the  correctness  of  this  view ;  whilst  the  epileptic  convulsions  that 
are  observed  from  lesions  of  non-nervous  organs,  diathetic  conditions,  and 
the  action  of  toxic  agents  must  be  from  indirect  implication  of  this  motor 
tract. 

Idiopathic  epilepsy,  therefore,  is  a  neurosis,  like  neuralgia,  migraine, 
hysteria,  and  chorea,  and  it  is  exceedingly  questionable  whether  the  sclerotic 
changes  that  have  been  found  are  not  effects  rather  than  causes. 

Diagnosis. — In  the  diagnosis  of  epilepsy  it  must  always  be  borae  in 
mind  that  epilepsy  is  a  symptom,  and  the  question  of  diagnosis  is  simply  a 
question  of  what  the  epilepsy  is  a  symptom.  The  question  must  therefore 
always  be  asked  whether  it  is  a  symptom  of  any  organic  disease,  such  as 
lesions  of  the  brain,  of  the  spinal  cord,  or  of  the  peripheral  nerves ;  whether 
it  accompanies  the  cerebral  palsies  of  childhood  ;  or  whether  it  bears  a  dis- 
tinct relationship  to  heart-disease,  or  nephritis,  or  profound  malnutrition. 


EPILEPSY.  907 

After  all  these  organic  lesions  have  been  excluded,  the  epilepsy  may  be 
said  to  be  idiopathic.  Its  diagnosis  should  not  then  be  difficult.  The  at- 
tacks consist  of  unconsciousness,  with  tonic  or  clonic  convulsions,  or  simply 
of  loss  or,  impairment  of  consciousness,  without  convulsions,  or  with  very 
slight  ones,  needing  only  to  be  differentiated  from  hysteria  and  simulation. 

True  hysterical  attacks  do  not  have  the  same  sharp  loss  of  consciousness 
that  occurs  in  epilepsy,  and  hysterics  do  not,  therefore,  fall  and  bruise  them- 
selves or  bite  the  tongue  as  do  epileptics ;  moreover,  the  movements  in  hys- 
teria are  more  evidently  volitional  and  of  wide  range,  so  that  the  patient  rolls 
and  turns  herself  in  bed  or  assumes  various  attitudes,  whilst  in  epilepsy  the 
muscular  movements  are  limited  in  range,  consisting  only  of  limited  move- 
ments of  flexion  and  extension,  or  of  simple  rigidity.  But  it  should  not 
be  forgotten  that  true  epilepsy  may  be  conjoined  with  true  hysteria,  in  the 
so-called  hystero-epilepsy. 

Simulation  of  epilepsy  is  extremely  rare.  When  the  simulation  is 
artistically  done,  as  I  have  seen  it  by  a  certain  professional  thief,  who  is 
known  to  his  companions  as  a  "dummy  chucker,"  the  detection  will  not  be 
possible  except  by  close  observation,  when  the  unchanged  color  in  the  face, 
the  undilated  pupils,  and  the  lack  of  the  long  sleep  afterwards,  together 
with  the  tendency  to  overdo  the  clonicity  or  the  tonicity  of  the  convulsions, 
will  usually  lead  to  detection. 

Prognosis. — At  the  outset  of  the  question  of  prognosis  arises  the  ques- 
tion as  to  what  shall  be  considered  a  cure.  Cases  have  been  known  to  go 
without  an  attack  for  ten,  fifteen,  or  even  twenty  years,  whilst  it  is  not  sel- 
dom, as  I  have  already  said,  that  a  convulsion  in  infancy  will  not  be  suc- 
ceeded by  another  for  ten  or  fifteen  years,  when  a  whole  series  may  set  in. 
Under  these  circumstances  we  must  feel  a  profound  uncertainty  as  to  what 
period  of  time  of  freedom  from  fits  shall  constitute  a  cure.  In  favorable 
cases  immunity  from  the  attacks  may  be  obtained  for  several  years,  even  as 
much  as  six  or  seven  years,  as  I  have  known  in  my  own  practice.  In  less 
favorable  cases  the  violence  and  the  frequency  of  the  attacks  may  be  greatly 
lessened,  so  that  the  life  of  the  patient  is  made  much  pleasanter  and  more 
useful,  and  the  tendency  to  mental  deterioration  is  decreased.  In  some 
cases,  however,  the  attack  cannot  be  affected  by  any  means  at  our  com- 
mand. As  a  matter  of  fact,  most  cases  of  epilepsy  of  the  grand  mal  type 
can  be  improved,  but  only  a  few  of  them  can  be  cured  in  the  sense  which 
I  have  explained.  As  to  which  cases  can  be  improved  and  which  can- 
not, I  know  no  other  criterion  than  the  effect  of  treatment  for  a  month  or 
two.  Idiopathic  cases  which  respond  promptly  to  treatment  during  this 
period  of  time  will  usually  continue  to  do  well,  but  time  alone  will  show 
as  to  how  long  they  can  be  kept  without  their  attacks.  The  sad  fact 
should  always  be  explained  to  the  patient's  relatives  that  they  must  make 
up  their  minds  to  continuous  treatment  for  years  to  attain  even  this  result. 
The  cases  of  petit  mal  are  almost  always  intractable.  I  have  never  yet 
seen  a  case  materially  affected  by  treatment.     Cases  of  hystero-epilepsy  are 
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usually  of  excellent  prognosis,  if  the  patient  can  be  brought  under  proper 
control  and  treatment.  The  cases  which  are  associated  with  migraine  are 
usually  also  of  excellent  prognosis  so  far  as  great  improvement  goes.  The 
cases  of  peripheral  origin  usually  improve  very  greatly,  although  there  is 
always,  in  my  experience,  a  lurking  convulsive  tendency. 

Treatment. — The  treatment  will  depend  in  some  degree  upon  the  vari- 
ety of  the  epilepsy.  Cases  of  epilepsy  caused  by  intracranial  lesions  whose 
location  can  be  determined  by  our  present  knowledge  of  localization  should 
be  operated  upon,  if  it  be  possible  to  reach  the  locality  aifected.  The  sur- 
geon can  easily  reach  the  cortex  of  the  cerebrum  and  the  cerebellum,  the 
centrum  ovale  of  the  cerebrum,  and  all  of  the  subcortical  tissue  of  the 
cerebellum,  and  in  a  certain  number  of  instances  our  present  knowledge 
of  cerebral  and  cerebellar  localization  will  be  a  reliable  guide  to  him.  But 
regard  must  also  be  had  to  the  nature  of  the  lesion  before  any  surgical 
procedure  is  attempted.  It  would  be  folly  to  operate  in  the  hemiplegias, 
single  or  double,  and  in  the  paraplegias  constituting  the  so-called  cerebral 
palsies  of  childhood,  as  they  are  due  to  the  cerebral  losses  of  substance 
known  as  porencephalitis,  to  hemorrhage,  to  arterial  or  venous  thrombosis, 
or  to  sclerosis  or  encephalitis,  which,  if  not  always,  are  generally  the  result 
of  preceding  arterial  trouble,  while  it  is  seldom  possible  to  diagnosticate 
the  exact  causative  lesion.  A  proper  case  of  tumor  should  always  be  oper- 
ated upon,  although  cerebral  tumors  of  children  are  by  no  means  so  easy 
to  diagnosticate  as  are  those  of  adults.  Still,  when  cephalalgia,  cerebral 
vomiting,  neuro-retinitis,  and  the  progressive  character  of  the  symptoms  are 
such  as  to  warrant  a  diagnosis  of  a  cerebral  tumor  that  can  be  localized  in  an 
accessible  area,  an  operation  is  not  only  wai-rantable  but  called  for.  AVhere 
the  epilepsy  is  evidently  due  to  suppurative  trouble  extending  inward  from 
the  ear  and  causing  symptoms  of  abscess  in  the  temporal  lobe,  an  operation 
is  eminently  practicable,  and  has  been  done  in  several  instances  with  great 
success.  When  epilepsy  has  followed  a  cerebral  trauma,  the  scalp  should 
be  carefully  shaved,  and  a  cicatrix  or  depression  of  the  skull  searched  for, 
and,  if  either  is  detected,  an  exploratory  trephining  should  always  be  done, 
for  in  several  instances  of  this  kind  a  very  slight  adhesion  of  the  mem- 
branes has  been  found  and  removed  with  good  results,  or  a  hsematoma  or 
depression  of  the  inner  table  has  been  discovered.  Under  antiseptic  pre- 
cautions the  trephining  is  a  harmless  procedure,  and  may  disclose  conditions 
that  could  not  have  been  recognized  without  it. 

In  a  case  of  epilepsy  occurring  in  a  child  with  some  peripheral  irritant, 
the  latter  should  always  be  removed,  although  such  removal  may  cause 
no  more  than  temporary  improvement ;  for  even  this  may  be  a  valuable 
adjuvant  to  the  treatment  with  drugs.  Any  phimosis  or  adherent  prepuce 
should  always  be  rectified.  An  irritable  clitoris  should  always  be  treated, 
either  by  soothing  applications,  or  by  carefully  applying  with  a  camel's- 
hair  brush  a  sixty-per-cent.  solution  of  nitrate  of  silver,  the  applications 
being  made  as  often  as  may  be  necessary.    If  there  is  a  vaginitis,  this  should 
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be  carefully  treated.  If  there  are  marked  errors  of  ocular  refraction,  these 
should  be  rectified ;  but  I  have  no  faith  whatever  in  the  curative  or  even 
palliative  effect  of  removal  of  insufficiency  of  ocular  muscles.  If  there 
is  a  laryngeal  tumor,  giving  rise  to  the  symptoms  of  so-called  laryngeal 
vertigo  or  epilepsy,  this  tumor  should  be  removed.  A  neuroma  should  be 
excised.  But  in  all  these  cases  the  operation  should  not  be  trusted  to  alone, 
as  the  epileptic  tendency,  once  established,  as  I  have  said,  is  very  difficult 
to  eradicate. 

In  cases  of  epilepsy  conjoined  with  hysteria,  the  hysterical  tendency 
should  be  taken  fully  into  account.  Too  many  hysterical  children  mani- 
festing epileptic  tendencies  are  petted  and  spoiled  by  their  parents,  until 
they  come  to  have  far  less  than  the  usual  feeble  self-control  of  childhood, 
and  in  many  instances  they  become  perfect  savages.  All  this  should  be 
carefully  and  firmly  met,  either  by  the  aid  of  a  trained  nurse,  or  by  the 
thousand  methods  that  will  vary  in  every  individual  case  according  to  the 
tact  and  good  sense  of  the  physician  and  the  parents.  It  is  surprising  in 
many  instances  to  see  the  effect  of  such  moral  treatment  upon  the  epileptic 
manifestations  of  this  hysterical  class. 

If  migraine  is  associated  with  the  epilepsy,  the  former  should  be  care- 
fully treated.  The  best  drug  with  which  to  do  this  is  a  reliable  preparation 
of  cannabis  indica,  preferably  the  solid  extract,  beginning  with  doses  of  one- 
tenth  of  a  grain,  and  gradually  increasing  to  one-third  or  one-fourth  or 
even  one-half  grain,  according  to  the  idiosyncrasy  of  the  patient.  What- 
ever the  quantity,  it  should  be  administered  three  times  a  day,  and  its 
administration  should  be  continued  for  months.  At  the  same  time  the 
epilepsy  itself  should  be  treated,  in  the  manner  that  will  be  described.  In 
these  cases  of  associated  migraine,  attention  should  always  be  paid,  also,  to 
the  condition  of  the  digestive  organs.  In  cases  of  coated  tongue  or  foul 
breath  the  administration  occasionally  of  one-twentieth  of  a  grain  of  calo- 
mel every  hour  for  five  consecutive  hours  will  be  found  useful,  and  should  be 
followed  some  twelve  hours  subsequently  by  a  moderate  saline  laxative ; 
whilst  five-minim  doses  of  dilute  nitromuriatic  acid  in  a  half-wineglassful 
of  water  before  meals,  or,  if  this  does  not  agree  with  the  child,  a  wineglass- 
ful  of  Vichy  or  Giesshuebler  water,  should  be  given  three  times  a  day  for 
a  week  or  two.  Constipation  should  always  be  overcome  by  some  gentle 
laxative,  one  of  the  best  of  which  is  freshly-calcined  magnesia,  of  which 
chocolate  cakes  are  now  made  by  many  pharmacists. 

Every  case  should  be  carefully  interrogated  or  observed  to  determine 
whether  there  is  any  marked  periodicity  in  the  return  of  the  symptoms,  and 
at  these  periods  the  child  should  always  be  kept  quiet  and  special  attention 
should  be  paid  to  the  medication.  In  many  instances  where  the  attacks 
return  during  a  certain  period  that  may  not  extend  over  a  week  or  a  few 
days,  I  put  the  child  to  bed  at  this  time,  or  I  add  to  the  medication  or 
increase  the  quantity  of  the  drug  which  I  am  administering.  In  nocturnal 
cases  it  may  only  be  necessary  to  administer  the  drug  at  bedtime.     The 
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possibility  should  always  be  borne  in  mind,  however,  of  these  epileptic 
attacks  being  diverted  from  their  usual  period  of  time,  breaking  out  at 
some  other,  so  that  a  nocturnal  attack  may  come  during  the  daytime,  or 
at  an  unusual  period  of  the  month.  In  such  cases  it  will  become  necessary 
to  keep  up  continuous  treatment,  simply  paying  special  attention,  in  the 
manner  indicated,  to  the  periods. 

There  is  no  question  whatsoever  that  the  bromides  constitute  the  most 
valuable  means  of  treatment  at  our  disposal.  They  should  be  given  in  as 
large  doses  as  may  be  necessary,  unless  the  idiosyncrasy  of  the  patient  pro- 
hibits them.  Most  epileptic  children  bear  remarkably  well  all  the  bromide 
that  it  may  be  necessary  to  administer,  but  there  are  occasional  exceptions. 
I  have  repeatedly  given  as  much  as  one  ounce  of  the  bromide  of  potassium 
at  a  dose  without  any  ill  effect,  whilst  in  other  cases  I  have  seen  collapse 
produced  by  a  dose  of  ten  grains.  Occasionally,  also,  there  are  cases  in 
which  the  bromide  actually  seems  to  aggravate  the  disease. 

Bearing  these  considerations  in  mind,  my  routine  treatment  is  as  follows : 
I  always  begin  with  ten  grains  of  the  bromide  of  potassium,  administered 
three  times  a  day,  unless  the  attack  has  a  marked  periodicity,  when  I  ad- 
minister the  bromide  at  that  time  in  proportionate  doses.  In  the  course  of 
a  week  I  increase  the  bromide  to  fifteen  grains  three  times  a  day,  unless  the 
patient  has  begun  to  improve,  or  unless  bromism  manifests  itself.  If  the 
patient  does  not  improve,  but  bears  the  medicine  well,  I  increase  to  as 
much  as  from  thirty  to  forty  grains  thrice  daily.  If  the  patient  manifests 
symptoms  of  bromism,  but  the  epileptic  manifestations  do  not  improve,  I 
conjoin  with  each  dose  of  the  bromide  of  potassium  five  grains  of  the  bro- 
mide of  sodium,  as  this  combination  of  the  bromides  will  often  increase  the 
effect  upon  the  disease  without  increasing  the  constitutional  effects  of  the 
drug.  Having  thus  got  the  patient  under  some  control,  I  keep  on  with 
the  dose  which  I  have  reached.  If  the  patient  ceases  to  improve,  or 
relapses,  I  make  therapeutic  use  of  one  of  the  clinical  characteristics  of 
epilepsy  which  I  have  described, — viz.,  the  impressionability  of  the  disease 
by  variations  in  the  treatment  and  the  environment.  I  can  usually  thus 
produce  some  effect  upon  the  epileptic  manifestations  by  a  laxative,  a  brisk 
cathartic,  a  change  of  scene,  or  a  combination  with  the  bromide  treatment, 
as  already  detailed,  of  borax,  belladonna,  or  hyoscyamine.  These  adjuvant 
drugs  I  use  for  only  a  short  time,  gradually  discontinuing  their  use,  and  I 
endeavor  to  employ  them  in  one  or  two  doses  daily. 

Great  stress  has  been  laid  by  some  authors  upon  the  loss  of  uvular 
reflex,  evidenced  by  the  ability  to  tickle  the  throat  with  a  feather  without 
causing  the  patient  to  gag,  as  an  indication  that  sufficient  bromide  has  been 
used.  I  have  tested  this  again  and  again,  and  have  seldom  found  it  to  be 
of  any  value,  as  I  have  known  cases  to  grow  worse  when  this  reflex  had 
been  abolished,  and  other  cases  to  improve  although  this  reflex  was  not 
abolished,  and  others  still  to  bear  increasing  doses  of  bromide  although  this 
reflex  had  ceased. 
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Of  the  bromides,  however,  I  never  make  use  of  other  than  the  bro- 
mide of  potassium  and  the  bromide  of  sodium,  as  the  bromide  of  am- 
monium has  proved  perfectly  worthless  in  my  hands  and  in  those  of  others, 
except  that  I  have  occasionally  employed  it  as  an  adjuvant  in  the  man- 
ner just  described.  The  acne,  of  which  so  much  has  been  made,  has  seldom 
been  a  serious  factor  in  my  cases,  and  has  usually  been  overcome  by  the 
administration  from  time  to  time  of  moderate  doses  of  arsenic,  preferably 
in  the  form  of  Fowler's  solution.  It  has  been  my  experience  that  a  case 
which  will  not  improve  under  the  bromide  treatment  will  not  improve  at 
all,  and  the  only  exceptions  to  this  rule  which  I  have  met  are  in  some  few 
cases  that  will  do  well  with  borax  when  the  bromide  has  failed. 

The  method  of  administration  of  the  bromide  suggested  by  Dr.  Gowers 
is  occasionally  very  useful,  especially  when  alternated  with  the  modes  of 
treatment  that  I  have  just  detailed.  Dr.  Gowers  describes  his  method  as 
that  of  the  maximum-dose  treatment.  He  begins  with  doses  of  two  or 
three  drachms  of  bromide  of  potassium  every  second  or  third  morning,  and 
increases  the  dose  to  four  drachms  every  fourth  morning  and  six  drachms 
or  an  ounce  every  fifth  morning,  these  doses  being  given  after  breakfast  in 
a  tumblerful  of  water,  for  they  may  cause  epigastric  pain  and  vomiting 
if  they  are  not  well  diluted.  He  does  not  increase  the  dose  beyond  that 
which  produces  transient  lethargy  and  mental  dulness.  The  susceptibility 
of  different  patients  to  these  doses  varies  exceedingly,  some  being  unable 
to  bear  more  than  four  drachms,  whilst  in  others,  as  I  have  myself  seen, 
one  ounce  will  produce  no  unpleasant  symptom.  The  maximum  dose 
should  be  reached  in  two  or  three  weeks,  and  repeated  three  or  four  times, 
after  which  the  doses  should  be  gradually  reduced,  so  that  the  whole 
course  lasts  six  or  seven  weeks,  when  the  patient  may  be  left  Avithout  treat- 
ment for  several  weeks,  or  even  several  months,  although  I  have  not  seen 
the  immunity  of  six  or  eight  months  that  Dr.  Gowers  claims. 

Belladonna  has  not  proved  of  much  use  to  me,  except  as  an  adju- 
vant in  the  manner  described.  The  dose  should  be  one  or  two  minims  of 
the  fluid  extract  thrice  daily,  but  the  drug  should  be  carefully  watched. 
Borax,  ten,  twenty,  or  thirty  grains  three  times  a  day,  well  diluted,  is  in 
some  cases  of  as  much  efficacy  as  the  bromide  treatment,  although  it  is  not 
generally  so.  In  every  instance,  however,  in  which  the  bromides  fail  in 
their  effect,  or  in  which  they  disagree  with  the  patient,  the  borax  treatment 
should  be  carefully  tried,  and  it  is  the  most  valuable  of  all  the  adjuvants. 

I  have  never  been  able  to  satisfy  myself  that  other  drugs  than  these 
mentioned  are  of  any  value  in  epilepsy. 
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TETANUS. 

By  F.  X.  DEECUM,  M.D. 


Tetanus  (French,  T6tanos ;  German,  Starrkrampf)  may  be  denned  as 
a  disease  which  is  characterized  by  the  gradual  onset  of  tonic  spasm  of  the 
voluntary  muscles,  the  spasm  beginning,  as  a  rule,  in  the  muscles  of  masti- 
cation, spreading  thence  to  the  trunk  and  limbs,  and  being  subject  to  irregu- 
larly recurring  exacerbations  of  short  duration.  No  definition,  however, 
can  in  itself  be  entirely  satisfactory,  and  a  detailed  description  of  symptoms 
is  here,  as  elsewhere,  necessary  to  convey  a  proper  conception  of  the  clinical 
picture. 

Tetanus  has  an  exceedingly  extensive  literature,  having  been  known 
from  the  earliest  times.  The  majority  of  writers  have  dealt  with  the  sub- 
ject in  general,  and,  with  the  exception  of  tetanus  neonatorum,  have  not 
treated  of  its  special  relations  to  children.  Childhood  including,  as'  it  does, 
all  the  years  from  birth  to  puberty,  tetanus  has  a  full  claim  upon  our  atten- 
tion. That  tetanus  occurs  with  considerable  frequency  among  children,  a 
brief  study  of  statistics  will  readily  show.  In  the  valuable  collection  of 
cases  made  by  Laurie1  from  the  records  of  the  Glasgow  Infirmary,  fifty 
in  number,  nine  occurred  among  children.  Of  one  hundred  and  seventy- 
one  collected  by  him  from  various  other  sources,  thirty-five  occurred  among 
children.  Taking  these  cases  all  in  all,  the  relative  frequency  amounts 
to  nearly  twenty  per  cent.  Again,  in  the  collection  made  by  Poland2 
of  cases  occurring  at  Guy's  Hospital  from  1825  to  1857,  seventy-two 
in  number,  sixteen,  or  twenty-two  per  cent.,  were  in  children.  In  the 
more  recent  collection  by  Taylor3  of  cases  occurring  at  Guy's  Hospital 
from  the  middle  of  1866  to  the  end  of  1877,  fifty-one  in  number,  twelve, 
or  twenty-three  and  one-half  per  cent.,  were  in  children.  It  would  be  safe 
to  infer,  therefore,  that  the  average  percentage  is  about  twenty-two.  The 
statistics  of  Wallace4  present  a  decidedly  smaller  proportion, — that  is, 
excluding  the  cases  of  tetanus  neonatorum.  He  reports,  in  all,  two  hun- 
dred and  eighty  cases,  and  from  the  ages  of  one  to  fifteen  years  twenty-eight 

1  Glasgow  Medical  Journal,  1853-54,  i.  339. 
'  Ibid.,  1857,  iii.  1. 

8  Guy's  Hospital  Reports,  1878,  Series  III.,  xxiii.  339. 
*  Lancet,  August  12,  1882. 
Vol.  IV.— 58  913 
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cases  occur.  The  significance  of  this  low  percentage  is,  however,  impaired 
when  we  reflect  that  the  cases  collected  were  those  admitted  to  the  Medical 
College  Hospital  of  Calcutta  and  included  both  natives  and  Europeans. 
Further,  the  statistics  of  Wallace  present  other  anomalies,  such  as  an  ex- 
cessive proportion  of  European  children  suffering  from  tetanus  neonatorum 
as  compared  with  the  natives,  and  we  are  led  to  the  conclusion  that  the 
peculiar  social  conditions  obtaining  in  India  markedly  influence  hospital 
admissions.  In  the  Pennsylvania  Hospital  the  experience  has  also  been 
that  a  large  proportion  of  the  cases  of  tetanus  has  been  in  persons  under 
fifteen  years  of  age.  Dr.  Frederick  A.  Packard  has  collected  from  the 
hospital  record  and  placed  at  my  disposal  thirty-two  cases  occurring  since 
1873.  Of  these,  nine,  or  almost  twenty-eight  per  cent.,  were  in  children 
under  fifteen  years  of  age.  This  does  not  include  four  cases  in  children, 
not  recorded,  but  of  which  Dr.  Packard  has  personal  knowledge.  To 
include  them  would,  of  course,  make  the  proportion  still  greater. 

Etiology. — Two  classes  of  causes  are  here  to  be  considered,  predis- 
posing and  exciting.  Among  the  predisposing  factors  are  age,  sex,  race, 
climate,  and  season. 

Under  five  years  of  age  tetanus — excluding,  of  course,  tetanus  neona- 
torum— is  excessively  rare.  Wallace  records  five  cases  (four  natives  and 
one  European)  from  one  to  five  years  of  age.  In  Packard's  collection  one 
instance  of  five  years  is  recorded.  Taking  Laurie's  collection,1  we  find  first 
one  of  five  and  a  quarter,  next  one  of  six,  and  then  one  of  six  and  a  half. 
At  seven  years  the  number  of  cases  has  already  increased  to  two,  at  eight 
to  four,  and  with  some  modifications  the  frequency  of  tetanus  now  increases 
as  we  approach  the  age  of  puberty,  so  that  at  fourteen  years  the  number 
has  reached  eight  and  at  fifteen  ten.  We  find  also  that  at  fifteen  the  greatest 
frequency  obtains  of  any  year  in  the  second  decade,  which,  as  Gowers  has 
pointed  out,  is  the  period  during  which  the  greatest  percentage  of  cases 
occurs.  Further,  the  cases  occurring  in  the  first  half  of  this  decade  out- 
number those  occurring  in  the  second.  In  fine,  if  inferences  drawn  from 
hospital  statistics  be  allowed,  it  would  appear  that  tetanus  is  relatively 
frequent  as  we  approach  the  years  of  puberty. 

Eegarding  the  relative  frequency  in  the  two  sexes,  we  find  that  males 
predominate,  though  the  difference  is  less  marked  than  among  adults.  In 
Laurie's  and  Taylor's  cases  the  proportion  is  as  three  to  one,  while  in 
Poland's  cases  it  is  less  than  this.  In  adults,  on  the  other  hand,  the  pre- 
ponderance of  males  is  fully  twice  this  amount.  Doubtless  the  increased 
exposure  of  male  adults  to  injury  is  an  important  factor  in  explaining  this 
difference,  but  it  does  not  altogether  suffice,  as  the  statistics  fail  to  show 
that  deeded  increase  in  the  proportion  of  males  in  childhood  as  we 
approach  the  period  of  puberty  which  we  should  otherwise  expect. 

As   is   well  known,   negroes   and   dark-skinned   races    generally  are 


1  Including  his  miscellaneous  collection. 
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especially  liable  to  tetanus,  and,  though  the  evidence  as  regards  children  is 
not  such  as  to  make  a  statistical  statement  possible,  it  points  in  the  same 
direction.     Especially  is  this  true  of  tetanus  neonatorum. 

As  regards  climate,  there  can  be  no  doubt  that  here,  as  in  the  case  of 
adults,  it  acts  as  a  powerful  predisposing  cause.  Tetanus  is  far  more  fre- 
quent in  hot  countries,  as  is  shown,  for  instance,  by  the  enormous  number 
of  cases  recorded  by  Wallace  {loo.  tit.).  From  1869  to  1879,  a  space 
of  ten  years,  there  were  two  hundred  and  eighty  cases  of  tetanus  in  the 
Calcutta  Hospital.  When  we  compare  this  with  the  fact  that  in  the  Penn- 
sylvania Hospital  there  were  but  thirty-six  cases  in  seventeen  years,  the 
overwhelming  influence  of  climate  becomes  very  apparent. 

The  season  of  the  year  also  seems  to  play  a  part.  In  Poland's  cases 
the  greatest  number  occurred  in  the  month  of  June  and  the  least  number 
in  February.  In  Laurie's  cases,  on  the  other  hand,  the  greatest  number 
occurred  in  October  and  the  least  in  August,  Strangely  enough,  the  maxi- 
mum number  of  Wallace's  cases  occurred  in  December,  the  minimum  in 
July.  These  cases  are  obviously  too  few  upon  which  to  base  a  generaliza- 
tion, but  the  probability  is  that  very  changeable  seasons — seasons  associated 
with  extremes  of  heat  and  moisture — favor  the  development  of  tetanus. 
The  prevailing  impression  in  this  country,  that  summer  is  especially  the 
season  of  tetanus,  is  justified  by  the  records  of  the  Pennsylvania  Hospital, 
the  larger  number  of  cases  occurring  in  June  and  July.  In  temperate 
climates,  however,  season  does  not  seem  to  be  as  potent  a  factor  as  in 
hot  climates.  The  absolute  locality  makes  little  difference,  as  the  disease  is 
met  with  in  mountain,  valley,  and  plain,  inland  and  on  the  coast,  in  moist 
and  in  dry  places. 

Lastly,  the  previous  condition  of  health  of  the  patient  appears  to  exert 
no  influence. 

Among  the  exciting  causes  of  tetanus  two  especially  are  recognized, — 
trauma  and  cold.  Those  resulting  from  trauma  are  by  far  the  most  fre- 
quent and  most  dangerous.  The  injuries  may  be  of  the  most  diverse  char- 
acter, though  they  all  agree  in  almost  always — if,  indeed,  not  invariably — 
involving  a  lesion  of  the  external  integument.  Bruises,  burns,  crushes, 
cuts,  tears,  bites,  and  especially  punctured  wounds  are  among  the  traumata 
found.  As  regards  children,  there  is  nothing  that  distinguishes  the  wounds 
from  those  occurring  in  the  adult.  We  find,  however,  that  in  the  child 
the  parts  most  frequently  injured  are  the  foot  and  leg,  while  in  the  adult 
they  are  the  fingers  and  hand.  Indeed,  the  proportion  of  injuries  of  the 
hand  and  fingers  is  very  small  in  children.  Doubtless  the  fact  that  the 
feet  of  children  of  the  class  who  apply  to  the  hospitals  for  relief  are  fre- 
quently altogether  unprotected,  and  also  the  fact  that  in  the  adult  the  risk 
of  injury  to  the  hands  through  manual  labor  is  much  increased,  largely  ex- 
plain this  difference.  Further,  it  is  interesting  to  note  that  in  the  tetanus 
of  children  wounds  of  the  head  are  rarely  the  exciting  causes,  Avhile  in 
adults  they  are  far  from  uncommon. 
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The  wound  may  possess  almost  any  character.  It  may  vary  from  an 
insignificant  bruise  to  a  frightful  laceration,  and  may  result  from  the  most 
diverse  accidents.  In  looking  over  the  various  collections  of  cases,  however, 
we  soon  recognize  that  punctured  wounds  and  wounds  involving  violent 
disruption  or  dissolution  of  tissue  are  by  far  the  most  frequent.  Cuts 
and  incised  wounds  generally  are  very  rarely  the  exciting  causes  of  tetanus. 
For  instance,  among  all  the  cases  under  fifteen  years  reported  by  Laurie, 
Poland,  and  Taylor,  we  find  cuts  recorded  but  three  times,  while  punctured 
wounds,  lacerations,  and  burns  occurred  some  fifty  times. 

Further,  it  does  not  depend  upon  the  kind  of  tissue  that  is  wounded. 
The  idea  that  wounds  of  tendons  are  most  frequently  related  to  tetanus  falls 
to  the  ground  when  we  reflect  that  the  parts  most  frequently  exposed  to  in- 
jury, the  hands  and  feet,  are  necessarily  largely  tendinous  in  their  make-up, 
and  also  that  wounds  of  the  trunk,  such  as  barns  and  scalds,  not  involving 
tendons,  are  disproportionately  frequent.  The  same  reasoning  applies  to 
the  involvement  of  nerves. 

The  wound  itself  may  be  in  almost  any  condition.  It  may,  on  the 
one  hand,  present  a  healthy  appearance  and  be  actively  engaged  in  the 
process  of  healing  or  may  even  be  completely  healed  ;  or,  on  the  other 
hand,  it  may  be  suppurating,  foul,  and  even  gangrenous.  According  to 
Thamhayn,  the  wound  at  the  time  of  the  appearance  of  symptoms  is  most 
frequently  in  the  stage  of  cicatrization.  It  is  rather  the  exception,  he  states, 
to  find  the  wound  badly  constituted.  Watson,  on  the  other  hand,  makes 
the  significant  observation  that  tetanus  is  more  apt  to  occur  with  dirty 
wounds  and  in  abscesses  with  suppressed  suppuration  than  after  fresh  and 
clean  injuries. 

Among  the  exciting  causes — doubtful  in  value,  perhaps,  but  mentioned 
by  various  writers — are  alcoholic  intoxication,  over-exposure  to  the  sun, 
violent  emotion,  inflammation  of  serous  membranes,  and,  lastly,  worms. 
How  it  is  possible  that  these  various  causes  may  become  active  factors  iu 
the  production  of  tetauus  will  be  discussed  under  the  head  of  pathology. 

Symptomatology. — As  in  other  diseases,  there  is  in  tetanus  a  period 
of  quiescence  intervening  between  the  exposure  to  the  exciting  cause  and 
the  appearance  of  symptoms.  In  the  vast  majority  of  cases  it  lasts  several 
days  or  even  weeks,  and  suggests  very  strongly  a  period  of  incubation.  A 
few  cases,  like  that  of  Robison  cited  by  Gowers,  present  an  almost  incredi- 
bly short  period,  the  symptoms  coming  on  after  the  lapse  of  a  few  minutes. 
Whether  in  these  cases  earlier  factors  had  been  at  work,  so  as  to  make  this 
tetanic  explosion  possible,  cannot  be  determined.  In  view,  however,  of  the 
recent  remarkable  advances  in  the  pathology  of  tetanus,  a  suspicion  to  that 
effect  is  strongly  justified.  We  all  know  how  careless  and  unobservant  the 
average  man,  especially  the  hospital  patient,  is  with  regard  to  events  bearing 
immediately  upon  his  disease,  and  how  readily  minute  and  insignificant 
traumata  are  forgotten.  At  any  rate,  the  fact  remains  that  tetanus  makes  its 
appearance  in  the  average  case  from  four  or  five  days  to  two  weeks  after 
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the  inception  of  an  injury,  and  this  time  does  not  vary  for  children  In 
striking  an  average  of  the  time  in  Laurie's  cases,  both  for  ages  under  and 
ages  above  fifteen,  we  find  it  to  be  about  eight  days  for  the  former  and  nine 
for  the  latter.  The  difference  of  one  day  is  certainly  without  significance. 
We  find,  however,  slightly  less  variation  in  the  former,  the  shortest  time 
being  two  days  and  the  longest  eight,  while  for  adults  the  shortest  was 
one  and  the  longest  sixteen.  This  is  also  probably  without  special  signifi- 
cance. Occasionally  excessively  long  periods  are  reported,— periods  ex- 
tendmg  over  several  months,— but  the  probability  is  that  in  these  cases 
tetanus  does  not  arise  from  the  original  trauma,  but  from  some  secondary 
complication,  such  as  bed-sore,  or  from  exposure  to  cold. 

Preceding  the  onset  of  the  muscular  spasm,  the  patient  is  apt  to  be 
much  depressed.  He  is  restless  and  ill  at  ease,  anxious  and  fearful.  He 
loses  his  appetite,  feels  chilly  and  thirsty,  and  at  times  fever  is  present.  He 
may  remain  in  this  condition  several  hours  or  even  several  days.  Finally 
a  feeling  of  stiffness  is  noticed  in  the  jaws  and  in  the  back  of  the  neck. 
Pains-  variable  in  character  accompany  this  sense  of  stiffness,  and  are  also 
referred  to  various  other  portions  of  the  body.  The  muscles  of  mastication 
and  of  the  back  of  the  neck  are  the  ones  in  which  these  sensations,  as  well  as 
actual  spasm,  first  make  their  appearance,  though  this  rule  is  not  invariable. 
Occasionally  the  muscles  of  deglutition  are  first  involved,  and  the  patient 
notices  an  uncomfortable  sensation  in  swallowing  or  perhaps  a  difficulty  in 
accomplishing  the  act.  Less  frequently  the  sterno-mastoids  are  the  first, 
or  among  the  first,  to  be  involved,  and  may  even  present  the  condition  of 
unilateral  spasm.  More  rarely  still,  truncal  muscles,  or  the  muscles  of  the 
extremities  or  of  the  part  which  is  the  seat  of  the  trauma,  are  the  earliest  to 
exhibit  symptoms.  The  pains  vary  greatly.  There  may,  indeed,  be  nothing 
more  than  a  vague,  unaccustomed  sense  of  discomfort.  On  the  other  hand, 
they  may  be  very  intense,  and  may  rapidly  increase  as  the  disease  advances 
Frequently  they  are  referred  to  the  head  and  temples,  the  back  of  the  neck, 
and  the  jaws. 

Gradually  marked  spasm  of  the  muscles  of  mastication  makes  its  ap- 
pearance. The  patient  now  notices  a  distinct  difficulty  in  separating  the 
jaws.  This  becomes  more  and  more  marked  until  the  jaws  become  fixed 
in  position,  and.the  condition  known  as  trismus,  or  "  locked-jaw,"  is  estab- 
lished. The  masseters  and  temporals  become  excessively  rigid,  and  from 
these  muscles  the  rigidity  spreads  successively  to  the  muscles  of  the  back 
of  the  neck,  the  trunk,  and  the  extremities.  As  the  intensity  of  the 
spasm  increases,  the  muscles  become  hard  and  board-like  to  the  feel.  This 
is  especially  true  of  the  abdomen.  Generally  the  spasm  is  accompanied  by 
severe  pain.  The  patient  now  assumes  a  striking  and  peculiar  position. 
It  is  one  of  extreme  extension.  The  head  and  trunk  are  bent  forcibly 
backward,  producing  the  condition  known  as  opisthotonus.  The  expression 
of  the  face  is  also  remarkable  and  characteristic,  and  when  once  seen  is 
rarely  forgotten.     A  repulsive  grin,  the  "risus  sardonicus,"  distorts  the 
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features  The  lips  are  slightly  parted,  the  upper  lip  being  pressed  against 
the  teeth  and  the  lower  slightly  everted,  while  the  angles  of  the  mouth  are 
forcibly  extended  and  depressed.  At  the  same  time  the  brow  is  raised  and 
corrugated  and  the  eyes  are  fixed  and  seemingly  sunken  in  their  sockets. 
The  expression  as  a  whole  is  that  of  a  hideous  grimace,  horrible  to  look 
upon,  and  suggestive  of  the  most  intense  suffering.  _ 

The  opisthotonus  and  the  risus  sardonicus  are  of  course  assumed  invol- 
untarily, and  are  merely  the  result  of  the  overaction  of  the  dominant  mus- 
cular groups.  However,  in  exceptional  cases  special  muscular  groups  are 
alone  or  excessively  involved,  so  that  the  average  position  is  departed  from. 
Thus,  at  times,  instead  of  the  head  and  trunk  being  bent  backward,  the  body 
is  simply  rigid  and  straight,  the  condition  being  then  termed  orthotonus. 
More  rarely,  it  is  said,  the  body  is  bent  forward,  producing  emprosthotonus, 
or  to  one  side,  producing  pleurothotonus.  It  has  never  been  the  fortune  of 
the  writer  to  observe  either  of  the  last-mentioned  positions.  Gross  irregu- 
larities in  the  order  and  degree  of  muscular  involvement,  however,  doubt- 
less occur,  and  we  should  remember  that  great  extremes  may  be  met- with. 
It  is  stated,  for  instance,  that  the  masseters  and  temporals  may  be  so  little 
involved  that  the  depressor  muscles  of  the  jaw  may  determine  the  mouth 
being  held  wide  open  instead  of  rigidly  closed  (Thamhayn,  Gowers) ;  but 
certainly  this  condition  must  be  excessively  rare.  Lastly,  the  symptoms 
may  be  imperfectly  developed,  the  spasm  beginning  in  the  regular  order, 
but  ceasing  after  a  time  to  spread,  or  spreading  with  extreme  slowness. 

A  special  form  of  tetanus,  which  should  be  mentioned,  is  the  cephalic 
tetanus  of  Rose.  Its  chief  peculiarity  is  that,  associated  with  spasm  of  the 
muscles  of  deglutition  and  of  the  muscles  of  the  jaws,  there  is  a  complete 
paralysis  of  the  facial  nerve  on  one  side.  In  these  cases  the  wound  is  found 
upon  the  face  or  head.  In  eight  cases  collected  by  Bernhardt1  the  wound 
was  in  the  immediate  neighborhood  of  the  orbit  in  six  cases,  upon  the  eye 
in  one  case,  and  upon  the  temple  in  another.  The  paralysis  of  the  facial 
nerve  is  always  upon  the  side  of  the  wound.  The  cause  of  this  paralysis 
is  not  known,  but  it  is  probably  reflex  in  origin.  No  lesion  of  the  nerve 
has  been  found.  In  an  autopsy  by  Lannois2  the  nerve  was  carefully  dis- 
sected out,  but  failed  to  reveal  any  change  to  either  the  naked  eye  or  the 
microscope.  Betz3  collected,  including  the  cases  of  Bernhardt,  sixteen  cases. 
These  were  distributed  as  follows.  Nine  were  adult  males,  two  middle-aged 
women,  one  a  girl  of  eighteen,  and  another  a  boy  of  ten.  In  three  the  ages 
were  not  stated.  Twelve  of  the  entire  number  proved  fatal,  among  them 
being  the  boy.  It  should  be  stated  that  the  dysphagia  is  generally  very 
marked,  and  that  this  form  of  tetanus  has  in  consequence  also  been  termed 
hydrophobic  tetanus. 

The  condition  of  tonic  spasm  having  been  established  in  a  given  case, 

1  Zeitschrift  f.  Klin.  Med.,  Berlin,  1883-84,  vii.  410-424. 

2  Lyon  Med.,  1889,  lxii.  380. 

8  Memorabilien,  Heilbr.,  1885,  N.  F.,  v.  7. 
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a  new  feature,  an  irregularly-recurring  paroxysm  of  exacerbation,  makes 
its  appearance.  The  contraction  of  the  muscles  is  suddenly  intensified,  and 
the  opisthotonus  and  risus  sardonicus  become  accentuated.  The  paroxysm 
may  be  very  slight,  causing  but  little  change  in  the  patient's  position  and 
appearance,  or  it  may  be  so  violent  as  to  raise  the  patient  from  the  bed  by 
the  intensity  of  the  opisthotonus  produced.  At  times,  indeed,  the  legs 
become  as  rigid  as  though  all  their  joints  were  ankylosed,  and  as  though 
they  were  of  one  piece  with  the  trunk.  The  arms  may  also  be  involved, 
especially  the  upper  arm,  but  to  a  less  extent  than  the  legs.  The  forearms 
and  hands  are  affected,  if  at  all,  but  slightly.  Occasionally  the  parox- 
ysm, instead  of  being  evenly  diffused  over  the  muscles,  is  concentrated  or 
especially  marked  in  certain  groups.  Again,  instead  of  being  a  wave 
of  intense  tonic  contraction,  it  may  at  times  be  somewhat  convulsive  or 
clonic  in  character. 

In  duration  the  paroxysm  varies  from  a  few  seconds  to  a  fraction  of  a 
minute, — rarely  longer.  Occasionally,  however,  the  attacks  recur  so  fre- 
quently that  a  number  of  them  may  be  merged  together  and  the  apparent 
duration  much  increased.  If  the  seizure  be  severe,  the  thorax  and  dia- 
phragm may  become  absolutely  fixed,  and  complete  arrest  of  respiration 
may  ensue.  The  face  grows  livid  and  purple,  and  the  patient  may,  indeed, 
die  during  the  paroxysm. 

During  the  attack  the  pain  in  the  muscles  is  much  increased,  while  pain 
often  agonizing  in  character  makes  its  appearance  in  the  abdomen  and  back. 
At  times  it  seems  focussed  in  the  epigastrium,  or  is  especially  intense  between 
the  shoulder-blades,  radiating  thence  about  the  trunk  or  even  the  limbs.  It 
is  stabbing,  darting,  or  shooting  in  character,  or  it  may  be  replaced  by  an 
insufferable  sense  of  constriction.  It  may,  indeed,  be  so  severe  that  at  the 
on-coming  of  a  paroxysm  the  patient  cries  out  aloud,  and  continues  to  do 
so  as  best  he  may  until  the  fixation  of  the  muscles  of  respiration  makes 
screaming  impossible. 

The  seizures  recur  with  varying  frequency.  They  may  be  few  and  far 
between,  or  even,  in  rare  and  very  mild  cases,  entirely  absent.  On  the 
other  hand,  they  may  be  so  frequent  that  the  patient  is  for  hours  in  an 
almost  continuous  paroxysm.  Slight  causes,  such  as  handling  the  patient, 
a  draught  of  air,  and  especially  efforts  at  voluntary  movement,  such  as 
attempting  to  rise  up  in  bed,  or  even  the  act  of  swallowing,  may  suffice  to 
provoke  them.  The  reflex  excitability,  both  superficial  and  deep,  is  enor- 
mously increased.  Of  course  this  is  also  the  case  during  the  intervals, 
though  to  a  less  extent. 

As  may  be  inferred  from  what  has  been  thus  far  stated,  deglutition  and 
breathing  are  much  interfered  with,  and  sometimes  this  interference  is 
exceedingly  grave.  It  may  be  impossible,  for  instance,  to  administer  food. 
Every  attempt  may  provoke  a  paroxysm,  accompanied  by  regurgitation 
and  by  strangling.  The  breathing  may  be  exceedingly  shallow  and  rapid, 
and  may  during  a  seizure  cease  altogether.     At  other  times  it  is  interrupted 
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by  hoarse  sounds,  the  result  of  ineffectual  attempts  at  speaking.  In  mild 
cases,  on  the  other  hand,  the  breathing  may  during  the  intervals  be  almost 
normal  in  depth  and  frequency.  The  pulse,  as  a  rule,  is  small  and  rapid, 
especially  during  the  paroxysm. 

The  excretory  function  of  the  skin  is  much  increased,  sweating,  espe- 
cially during  and  after  the  paroxysm,  being  excessive.  The  temperature  is 
very  variable :  at  times  there  is  no  noticeable  departure  from  the  normal, 
but  not  infrequently  there  is  a  rise  to  from  101°  to  102°  F.  or  more.  This 
rise  is  generally  maintained  throughout,  with  or  without  remissions.  Some- 
times there  is  an  especial  rise  just  preceding  the  termination  in  fatal  cases, 
and  this  rise  may  be  extraordinary.  Temperatures  of  108°,  110°  F.,  and 
even  higher,  have  been  recorded,  and  the  rise  has  continued  post  mortem. 
The  fever  in  tetanus  is  altogether  independent  of  septic,  inflammatory,  or 
other  complications.  It  appears  to  be  purely  nervous  in  origin,  and  prob- 
ably arises  from  a  rapid  and  progressive  paralysis  of  the  heat-centres.  It 
is  not  improbable  that  in  the  cases  of  extremely  high  temperature  there  is 
really  an  intrinsic  heat-stroke. 

The  urine  is  diminished  in  quantity  and  high-colored.  Micturition  is 
frequently  accomplished  with  difficulty,  and  occasionally  the  catheter  alone 
is  efficacious.  The  bowels  are,  as  a  rule,  obstinately  constipated.  In  the 
first  place,  the  patient  takes  very  little  food,  and,  secondly,  the  act  of  defeca- 
tion is  rendered  difficult  by  the  participation  of  the  external  sphincter  in 
the  general  spasm.  The  muscular  coat  of  the  bowel  as  well  as  that  of  the 
bladder  is  not  involved,  the  spasm  appearing  to  affect  the  voluntary  muscles 
only. 

The  appetite  is  generally  lost,  though  this  loss  may  be  in  part  only 
apparent,  as  the  patient,  knowing  the  pain  and  consequences  of  efforts  at 
swallowing,  may  refuse  food  on  this  account.  Thirst,  on  the  other  hand,  is 
occasionally  intense,  brought  about,  no  doubt,  by  the  excessive  sweating. 
The  tongue,  when  it  can  be  seen,  is  generally  found  coated. 

The  mental  faculties  are  undisturbed,  the  mind  being  clear  throughout. 
Delirium  or  confusion  is  not  present,  unless  it  be  perhaps  in  cases  where 
narcotics  have  been  freely  used  or  towards  the  termination  of  fatal  cases 
when  exhaustion  has  supervened.  Sleeplessness  and  restlessness  are  con- 
stant factors.     Spontaneous  sleep  is  infrequent  and  of  short  duration. 

In  lethal  cases  the  symptoms  persist  until  the  patient  dies  of  exhaustion. 
This  may  occur  gradually,  or  quite  suddenly  after  a  severe  and  prolonged 
paroxysm,  when  heart-failure  appears  to  be  the  immediate  cause.  At  other 
times  cyanosis,  induced  either  by  spasm  of  the  glottis  or  by  the  general  fixa- 
tion of  the  respiratory  muscles*  is  the  most  prominent  factor.  Intercurrent 
troubles,  connected  with  or  independent  of  the  wound,  bed-sores  in  late  cases, 
etc.  may  also  play  a  part  in  bringing  about  or  hastening  the  fatal  result. 
<  In  cases  that  recover,  the  paroxysms  gradually  become  less  frequent,  less 
intense,  and  of  shorter  duration.  Little  by  little,  general  muscular  resolu- 
tion sets  in ;  but  the  disappearance  of  the  spasm  does  not  occur  in  all  the 
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muscles  at  the  same  time,  nor  even  symmetrically.  Soon  there  is  an  in- 
creased ability  to  take  food,  and  then  follows  a  gradual  return  of  strength. 
Gradually  the  spasm  becomes  less  and  less  marked,  and  finally  disappears 
entirely,  or  a  slight  stiffness  may  persist  in  the  muscles  for  some  time  and 
may  even  be  noticeable  in  the  gait. 

Tetanus  Neonatorum.— There  can  be  no  longer  any  doubt  that  the 
tetanus  of  new-born  children  is  identical  with  that  of  adults.  The  experi- 
ments of  Beumer  and  of  Peiper  (see  section  on  Pathology)  are  conclusive. 
However,  a  brief  special  mention  of  the  subject  is  warranted.  Like  or- 
dinary tetanus,  it  has'  an  exceedingly  wide  geographical  distribution.  It 
is  known  not  only  in  India,  the  West  Indies,  and  the  Southern  States  of 
America,  but  also  in  the  mountains  of  Switzerland,  the  highlands  of  Scot- 
land, and  the  Arctic  cold  of  Iceland ;  but,  in  whatever  situation  it  be  found, 
it  is  most  frequently  associated  with  filth  and  ignorance.  Among  the  most 
common  etiological  factors  are  irritation  and  inflammation  of  the  umbilical 
cord,  injuries  to  the  head  or  other  portions  of  the  body  during  birth,  cir- 
cumcision, cold,  and  dampness.  Whether  any  value  whatever  should  be 
attached  to  the  assertion  made  by  Sims  and  his  followers  as  to  displacement 
of  the  occipital  bone,  is  exceedingly  doubtful.  In  the  first  place,  as  admitted 
by  Sims,  the  condition  is  not  uniform,  the  bone  being  sometimes  displaced 
inwardly  and  sometimes  outwardly ;  further,  it  is  exceedingly  difficult,  in 
the  light  cast  lately  upon  the  pathology  of  the  disease,  to  imagine  how  treat- 
ment by  change  of  position  alone  could  affect  the  progress  of  the  disease ; 
and,  lastly,  it  is  very  evident  that  some  at  least  of  the  cases  cited  were  not 
cases  of  tetanus  neonatorum  at  all,  but  of  some  other  affection. 

Tetanus  neonatorum  comes  on  generally  from  the  fourth  to  the  eighth 
day,  occasionally,  however,  not  until  some  days  later.  Niemeyer  makes  the 
significant  observation  that  it  never  occurs  except  between  the  first  and  the 
fifth  day  after  the  fall  of  the  navel-string.  The  child  at  first  is  restless, 
cries  out  during  its  sleep,  and  looks  much  distressed.  It  soon  refuses  to 
take  or  becomes  incapable  of  taking  the  breast.  The  nipple,  if  seized,  can- 
not be  retained,  and  the  milk  is  regurgitated,  there  being  marked  difficulty 
in  swallowing.  On  attempting  to  insert  the  finger  into  the  mouth  of  the 
patient,  we  find  that  the  jaws,  though  not  absolutely  closed,  are  more  or 
less  fixed.  The  face,  also,  is  now  seen  to  be  involved.  The  mouth  is 
puckered,  the  lips  being  slightly  depressed.  The  eyes  are  closed,  appar- 
ently through  spasm  of  the  orbicularis,  while  the  forehead  is  thrown  into 
wrinkles.  The  countenance  as  a  whole  looks  drawn;  it  is  pale  or  even 
bluish  in  color.  In  many  cases  the  trismus  predominates  very  largely  over 
the  other  symptoms,  and  sometimes  the  spasm  fails  to  spread  to  the  trunk 
and  limbs.  However,  the  general  involvement  may  be  excessive,  and  the 
limbs  may  be  more  rigid  than  in  ordinary  tetanus.  The  reflex  excitability 
is  heightened,  handling  and  attempts  at  feeding  provoking  paroxysms.  The 
paroxysms  are  generally  severe,  though  the  spasm  during  the  intervals  is,  as 
a  rule,  less  intense  than  in  other  cases.     Breathing  is  much  impeded,  the 
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child  sometimes  dying  of  suffocation.  Death  supervenes,  usually  from  ex- 
haustion, in  from  a  few  hours  to  two  or  three  days.  The  mortality  is  very 
great.  Wallace  reports  thirty-four  cases  with  twenty-nine  deaths,  but  even 
this  showing  must  be  regarded  as  rather  favorable.  It  should  be  stated 
that  in  many  cases  the  bowels  are  constipated  throughout.  There  is  also 
now  and  then  fever. 

Pathology. — Until  within  recent  years  vague  and  abstruse  theories  were 
the  only  ones  advanced.  The  absence  of  constant  findings  post  mortem,  the 
variable  condition  or  even  the  entire  absence  of  the  wound,  as  well  as  the 
inconstancy  of  the  other  etiological  factors,  rendered  an  explanation  exceed- 
ingly difficult.  Heretofore  the  theory  of  the  exclusively  nervous  origin  of 
tetanus  has  been  maintained,  and  at  present  even  is  held  by  Gowers.  Too 
much,  however,  is  left  unexplained,  and,  indeed,  the  view  of  the  exclu- 
sively nervous  origin  constitutes  a  mere  begging  of  the  question.  It  is 
supposed,  for  instance,  that  the  nerve-cells  are  in  such  a  condition  that 
under  slight  peripheral  irritation  they  expend  their  nerve-force  with  exces- 
sive rapidity, — explosively,  as  it  were ;  or,  as  Gowers  puts  it,  there  is  "  a 
diminished  resistance  to  the  evolution  of  nerve-force  by  the  cells."  This 
certainly  is  not  an  answer  to  the  question,  but  merely  a  restatement  of  the 
problem.  The  difficulty  still  remains  as  to  how  this  condition  of  the  motor 
apparatus  is  brought  about. 

Of  late  years  most  interesting  discoveries  have  been  made,  the  starting- 
point  of  which  was  an  observation  by  Nicolaier1  that  the  insertion  of  small 
particles  of  earth  beneath  the  skin  of  mice,  guinea-pigs,  and  rabbits  pro- 
duced symptoms  in  every  way  analogous  to  those  of  tetanus.  Further,  pus 
obtained  from  the  wounds  thus  produced  was  frequently  capable  of  com- 
municating the  disease  by  inoculation  to  other  animals.  In  addition,  micro- 
scopical examination  revealed  the  presence  of  bacilli,  and  one  of  the  forms 
appeared  to  be  specific,  though  it  was  not  isolated.  Cultures  of  these  bacilli, 
though  impure,  likewise  proved  capable  of  producing  the  disease  in  animals 
inoculated  with  them. 

Rosenbach2  confirmed  the  existence  of  the  bacillus  of  Nicolaier  in  the 
pus  obtained  from  the  wound  of  a  case  of  tetanus,  as  did  also  Bonome.3 
The  latter  obtained  the  bacillus  from  the  decubitus  of  a  patient  who  died  of 
tetanus  following  a  fracture  of  the  vertebne.  Inoculation  of  animals  with 
particles  taken  from  the  region  of  the  sore  resulted  in  tetanus.  Injection 
into  the  veins  resulted  negatively.  Brieger4  made  cultures  of  the  bacilli, 
and  obtained  a  number  of  poisonous  ptomaines,  which  by  inoculation  pro- 
voked the  same  symptoms  in  animals  as  had  followed  the  experiments  of 
Nicolaier.  He  named  the  principal  ptomaine  tetanin.  The  others  allied  in 
character  he  named  tetanotoxin,  spasmotoxin,  aud  spasmodic.     Further,  he 

'  Deutsche  Med.  Wochenschrift,  1884,  No.  52. 

2  Archiv  f.  Klin.  Chirurg.,  Berlin,  1886-87,  xxxiv.  306-317. 

8  Giorn.  di  r.  Accad.  di  Med.  di  Torino,  1886,  Ser.  III.,  xxxiv.  759. 

*  Deutsche  Med.  Wochenschi-.,  1887,  xiii. 
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also  succeeded  in  isolating  tetanin  from  the  amputated  forearm  of  a  case  of 
tetanus.  Carle  and  Rattone,  cited  by  Brieger,  had  also  injected  the  con- 
tents of  an  acne  pustule  found  upon  a  man  dead  two  hours  of  tetanus  into 
the  sheaths  of  the  sciatic  nerves  of  rabbits,  and  succeeded  in  the  majority  of 
cases  in  provoking  fatal  tetanus.  From  these  rabbits  the  disease  was  again 
communicable  to  others.  Ferrari  succeeded  in  producing  tetanus  in  animals 
by  inoculating  them  with  blood  and  cerebro-spinal  fluid  of  a  woman  who 
died  of  tetanus  following  ovariotomy.  Vanni  and  Giarre  also  succeeded 
by  using  blood  of  tetanus  alone. 

Further,  the  following  interesting  contributions  to  the  subject  have  been 
made  by  Beumer.1  He  relates  the  case  of  a  patient  in  whom  a  splinter 
received  under  the  finger-nail  while  playing  tenpins  had  caused  fatal 
tetanus.  Particles  of  this  splinter  inserted  subcutaneously  in  animals  like- 
wise resulted  in  fatal  tetanus.  He  also  relates  a  similar  case  of  a  boy  who 
acquired  tetanus  as  a  result  of  a  punctured  wound  of  the  sole  of  the  foot. 
In  this  instance  small  particles  of  stone  collected  from  the  place  where 
the  boy  had  last  been  playing  produced  tetanus  in  animals  on  inoculation. 
Beumer  further  experimentally  proved  the  existence  of  the  tetanus-bacillus 
in  soil  obtained  from  various  depths,  especially  the  upper  layers,  as  well 
as  in  materials  from  various  sources, — the  sea-shore,  the  field,  the  garden, 
and  even  the  dust  of  rooms.  He  also  produced  tetanus  in  animals  by 
inoculating  them  with  fragments  removed  from  the  navel  of  a  child  dead 
of  tetauus  neonatorum.  Peiper2  obtained  similar  results  by  inoculating 
animals  with  fragments  of  skin  from  cases  of  tetauus  neonatorum. 

Among  those  who  have  made  successful  inoculations  from  man  to  ani- 
mals and  from  animals  to  animals  should  be  mentioned  Hochsinger,3  Mori- 
sani,4  Eiselberg,5  and  Giordano.6  Almost  all  observers  identified  either  in 
the  blood  or  the  pus  of  the  wound  the  pin-headed,  bristle-shaped  bacillus  of 
Nicolaier.  Most  successful  of  all,  however,  was  Kitasato,7  who  succeeded 
in  isolating  the  bacillus  and  producing  absolutely  pure  cultures.  Morpho- 
logically this  germ  proved  identical  with  the  bacillus  of  Nicolaier,  and 
when  inoculated  it  yielded  results  identical  with  those  obtained  by  previous 
observers.  Kitasato  also  demonstrated  that  its  virulence  is  most  persistent, 
undergoing,  unlike  other  germs,  no  diminution  in  repeated  cultures,  and, 
also,  that  it  is  possessed  of  extraordinary  vitality. 

Verneuil,8  who  has  given  great  attention  to  the  subject  of  tetanus,  con- 


»  Berliner  Klinisehe  Wochenschrift,  1887,  xxiv.   541,  and  Zeitschrift  fur  Hygiene, 

1888,  iii. 

2  Centralblatt  f.  Klin.  Med.,  Leipzig,  1887,  vin.  777. 

3  Centralblatt  f.  Bacteriologie  u.  Parasitenkunde,  Jena,  1887,  h.  145. 
1  Progresso  Med.,  Napoli,  1887,  i.  785. 

5  Wiener  Klin.  Wochenschr. ,  1888,  i.  232  et  seg. 
•  Centralblatt  f.  Bacteriologie  u.  Parasitenkunde,  1888,  n.  623. 

'  Deutsche  Med.  Wochenschr.,  1889,  xv.  635.      For  a  deta.led  descnpt.on   of  the 
bacillus  the  reader  is  referred  to  the  original  paper. 

8  Revue  de  Chirurgie,  1889,  vii.  757,  also  Eevue  Seientiflque,  1888,  xl>.  2lo. 


924 


TETANUS. 


eludes  from  the  study  of  a  large  number  of  cases,  that  traumatic  tetanus 
occurs  most  frequently  in  persons  who  have  to  do  directly  or  indirectly  with 
horses  such  as  farm-laborers,  stablemen,  carmen,  farriers,  veterinary  sur- 
geons, etc.,  and  also  among  gardeners,  who  deal  largely  with  earth  in  the 
fertilization  of  which  horse-manure  has  been  used.  There  is,  indeed,  every 
reason  to  believe  that  the  tetanus  of  man  and  that  of  the  horse  are  identical 
diseases  and  dependent  upon  the  same  bacillus. 

Shakespeare '  made  subdural  inoculations  in  animals  after  the  manner 
of  Pasteur,  with  matter  from  the  brain  and  cord  of  a  horse  dead  of  tetanus, 
with  the  result  of  inducing  tetanus  in  the  animals  experimented  upon. 
His  conclusions  are  very  interesting.  He  maintains,  first,  that  "  traumatic 
tetanus  of  the  horse  and  of  the  mule  is  at  least  sometimes,  if  not  always, 
an  infectious  disease,  transmissible  to  animals,  and  very  probably  to  man. 
During  the  evolution  of  the  affection  a  virus  is  developed  and  multiplies, 
which  virus,  injected  into  the  cranial  dura  of  another  animal,  produces  the 
same  infectious  disease."  Secondly,  "  This  virus  is  found  in  the  bulb  and 
spinal  marrow  of  the  animal  which  is  the  bearer  of  the  aifection.  Analo- 
gous to  the  rabic  virus,  its  virulence  can  be  increased  by  subdural  inocula- 
tion in  series  ;  like  the  rabic  virus,  it  is  susceptible  of  attenuation  by  desic- 
cation in  the  air  at  a  moderate  temperature,  and,  like  the  rabic  virus  also, 
its  effects  are  more  intense  when  inoculated  subdurally  than  when  inocu- 
lated into  the  skin  or  in  the  muscles  of  the  back."  Finally,  he  believes 
that  we  may  admit  that  tetanus  observed  in  man  is  transmitted  to  him,  di- 
rectly or  indirectly,  by  a  domestic  animal,  and  in  particular  by  the  horse. 
The  last  conclusion  is  open  to  objection,  inasmuch  as  even  Verneuil  admits 
that  there  is  a  numerous  class  of  cases  in  which  no  relation,  direct  or  in- 
direct, can  be  traced  between  the  patient  and  any  equine  influence.  Berger,2 
for  instance,  records  six  cases,  in  but  four  of  which  equine  influence  existed. 
Of  the  remaining  two,  one  appeared  to  be  an  instance  of  contagion  from 
man  to  man,  while  the  other  was  probably  directly  of  telluric  origin. 

Of  great  interest  are  the  experiments  of  Rietsch3  in  this  connection. 
He  inoculated  guinea-pigs  with  the  dust  of  hay,  with  the  result  of  pro- 
ducing tetanus  in  the  animals  so  treated.  From  the  guinea-pigs  he  inocu- 
lated an  ass,  which  also  died  of  typical  tetanus.  Giordano  (loo.  cit.)  also 
inoculated  animals  with  bits  of  straw  taken  from  the  locality  in  which  his 
case  of  tetanus  had  received  the  initial  injury,  with  results  in  every  way 
similar  to  those  of  Rietsch.  Lastly,  Abadie  *  relates  the  circumstances  of 
an  epidemic  occurring  during  the  Franco-Prussian  -war  at  the  village  of 
Ardennes.  All  the  available  houses  were  filled  with  wounded,  and  it  be- 
came necessary  to  improvise  a  hospital  in  the  church.  Straw  was  accordingly 
placed  upon  the  church  floor,  and  the  wounded  were  lodged  in  the  straw. 

1  Transactions  of  the  Ninth  International  Medical  Congress,  1887,  373. 

'  La  Prance  Medicale,  1888,  i.  866. 

8  Semaine  Medicale,  August  7,  1888. 

4  IT  Union  Medicale,  1888,  Ser.  3e,  xlvi.  893. 
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Several  of  these  cases  were  attacked  by  tetanus  in  the  course  of  a  few  days 
and  succumbed,  while  of  the  wounded  lodged  in  the  houses  of  the  village 
not  one  was  affected.  & 

A  considerable  number  of  instances  of  contagion  from  man  to  man  are  on 
record.  One  of  the  most  remarkable  experiences  is  that  related  by  Amon  l 
He  had  attended  and  dressed  a  case  of  tetanus  with  compound  fracture. 
The  next  day  he  had  occasion  to  remove  an  adherent  placenta  from  another 
patient  Eleven  days  later  this  woman  also  developed  tetanus.  Ball2 
records  the  following  instance.  The  first  patient  was  a  case  of  tram-car 
injury,  amputation  at  the  shoulder,  tetanus,  and  death.  Six  weeks  later 
he  operated  for  radical  cure  of  hernia,  the  second  patient  being  placed  in 
a  bed  adjoining  that  in  which  the  first  had  lain.  This  patient  also  died 
of  tetanus.  There  had  been  no  tetanus  in  the  hospital  for  eight  years  pre- 
viously. Adams 3  reports  a  similar  instance.  The  first  case  was  one  of 
amputation  of  the  toe ;  death  from  tetanus.  The  second  was  one  of  liga- 
tion of  hemorrhoids,  the  patient  being  placed  in  the  same  room  as  that  occu- 
pied by  the  first  case ;  death  from  tetanus.  Jacquinot 4  relates  an  epidemic 
of  four  cases  occurring  in  the  surgical  wards  of  the  children's  hospital. 
Other  instances  might  be  cited.  The  following  was  furnished  me  by  Dr. 
F.  A.  Packard.  A  lad  was  admitted  to  the  surgical  wards  of  the  Penn- 
sylvania Hospital  suffering  from  compound  fracture  of  the  forearm.  He 
soon  developed  tetanus.  Another  lad,  who  was  convalescent  from  an  ex- 
tensive scalp-wound  which  had  not  yet  entirely  healed,  was  set  as  a  watch 
over  the  first  boy.  In  a  few  days,  although  previously  doing  well,  the  second 
boy  also  developed  tetanus,  from  which  he  died. 

The  most  important  of  the  recent  contributions  to  the  literature  of  teta- 
nus is  undoubtedly  that  of  Guelpa.5  He  points  out  that  the  bacillus  of 
tetanus  does  not  have  a  nidus  in  any  organ.  It  is  found,  for  instance,  in 
the  central  nervous  system  in  but  five  per  cent,  of  the  cases  examined.  In 
the  pus,  however,  especially  in  that  from  the  deeper  portions  of  the  wound, 
it  is  always  found,  and  Brieger's  discovery  of  the  ptomaine  tetanin  shows 
how  this  soluble  poison  may  be  absorbed  from  the  wound  and  thus  produce 
tetanus.  Further,  Guelpa  does  not  believe  that  rheumatic  tetanus  exists  in 
the  true  sense  of  the  word.  Causes  which  determine  rheumatism  may  favor 
the  development  of  tetanus,  but  only  as  adjuvant  causes, — that  is  to  say, 
as  causes  which  render  the  organism  more  apt  to  be  influenced  by  the  patho- 
genic microbe  or  by  its  secretions.  It  is  certain,  moreover,  that  many  cases 
of  tetanus  are  pronounced  rheumatic  because  physicians  do  not  know  or  are 
not  able  to  find  the  avenue  of  entrance  of  the  microbe. 


1  Muench.  Med.  "Wochenschrift,  1887,  xxxiv.  427. 

'  Dublin  Journal  of  Medical  Science,  1887,  Series  III.,  lxxxiv.  457. 

8  Lancet,  1888,  ii.  419. 

4  Eevue  Mensuelle  des  Maladies  de  l'Knfance,  1889,  v.  508. 

6  Journal  de  Medecine  de  Paris,  January  13  and  20,  1,889. 
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There  is,  again,  another  method  of  penetration  into  the  animal  economy 
of  the  bacillus"  and  its  products,  which  Guelpa  has  been  able  to  confirm 
by  sight.  We  know  that  the  bacillus  of  tetanus  is  found  in  hay,  in  earth, 
on  walls'  etc.  What,  then,  is  there  surprising  in  the  supposition  that  man 
and  animals  should  introduce  this  source  of  infection  by  the  digestive 
tract,  and  that,  as  is  occasionally  observed  in  anthrax  and  tuberculosis,  it 
may 'be  the  intestinal  mucous  membrane,  made  vulnerable  through  some 
predisposing  cause,  which  is  the  seat  of  inoculation?  The  experiments  of 
Brieger  prove  that  the  bacilli  of  Nicolaier  are  readily  cultivated  in  meat, 
milk"  etc.,  and  that  they  secrete  their  characteristic  ptomaines  in  these  media. 

G-uelp'a  cites  the  case  of  Zabludowsky  in  which  the  tetanic  spasm  ceased 
after  washing  out  the  stomach,  and  he  also  relates  the  old  story  of  Betoli, 
of  a  number  of  slaves  who  had  eaten  of  the  flesh  of  a  steer  dead  of  tetanus 
following  castration,  and  who  themselves  contracted  tetanus,  some  of  them 
dying.  It  is  interesting  in  this  connection  to  state  that  Sormani,1  although 
he  failed  to  induce  tetanus  by  feeding  to  dogs  and  rabbits  tetanus  cultures 
as  well  as  the  flesh  of  animals  dead  of  tetanus,  showed  that  the  virulence 
of  the  bacillus  was  unchanged  by  its  passage  through  the  digestive  tract, 
the  feces  of  animals  so  fed  proving  tetanogenic  when  inoculated.  May  it 
not  be  possible  that  such  influences  as  cold,  over-exposure  to  the  sun,  alco- 
holic intoxication,  the  presence  of  worms,  etc.,  act  by  making  the  intestinal 
tract  in  some  way  vulnerable  ? 

Guelpa's  conclusions  regarding  the  nature  of  tetanus  are  exceedingly 
interesting  aud  important,  and  are  as  follows  : 

1.  Tetanus  is  an  infectious  disease. 

2.  Rheumatic  tetanus,  in  the  true  sense  of  the  word,  does  not  exist. 

3.  Although  the  horse  is  one  of  the  animals  most  apt  to  contract  this 
disease,  tetanus  is  not  of  equine  origin.  It  would  be  more  correct  to  at- 
tribute it  to  telluric  origin ;  but  this  would  be  too  restricted.  We  believe 
it  preferable  to  affirm  simply  that  it  is  of  microbic  origin. 

4.  The  symptoms  of  tetanus  are  not  direct  effects  of  the  microbes,  but 
occur  in  consequence  of  the  toxic  substances  generated  by  them. 

5.  During  the  first  manifestations  of  tetanus  at  least,  the  multiplication 
of  the  microbe  is  limited  to  the  site  of  the  infection.  It  is  only  later  and 
quite  rarely — in  six  per  cent,  of  the  cases,  according  to  Rosenbach — that 
the  bacillus  becomes  generally  diffused  through  the  organism, 

6.  Although  opposing  the  nervous  theory  of  tetanus,  we  must  admit 
that  the  nervous  system  possesses  an  excessive  susceptibility  altogether 
peculiar  to  the  action  of  the  micro-organisms  or  the, products  generated  by 
them. 

The  above  conclusions  are  eminently  justified  by  the  facts  in  our  pos- 
session, and  they  are  probably  final. 

Morbid  Anatomy. — The  changes  found  in  the  tissues  after  death  have 

1  Riforma  Med.,  Napoli,  1889,  v.  1202. 
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been  various  and  of  doubtful  import.  At  times  the  investigation  yields 
none  but  negative  results.  At  other  times  marked  hyperemia  of  the'brain 
and  cord  and  of  their  membranes  is  found.  Minute  hemorrhages  and  even 
extensive  extravasations  of  blood  sometimes  occur,  as  do  also  effusions  of 
serum.  In  tetanus  neonatorum  there  is  generally  marked  fulness  of  the  * 
spinal  veins,  often  associated  with  actual  escape  of  blood.  Microscopically 
various  appearances  have  been  noted  by  Rokitansky,  Demme,  Wagner, 
Fechner,  Lockhart  Clark,  and  others.  They  have  been  variously  described 
as  hyperemia,  exudation,  granular  degeneration,  centres  of  softening  in 
gray  and  white  matter,  nuclear  proliferation  together  with  the  formation  of 
fat-granules  and  amyloid  bodies,  etc.  Certainly,  if  any  interpretation  is 
to  be  placed  on  these  observations  it  is  that  the  changes  met  with  are  the 
result  of  rapid  tissue-destruction;  they  are,  so  to  speak,  the  marks  of 
devastation  left  by  the  storm. 

The  peripheral  nerves  are  at  times  found  perfectly  healthy.  At  other 
times  neuritis  with  marked  swelling  is  found  near  the  site  of  the  wound. 
Foreign  particles  have  also  been  found  embedded  in  a  nerve-trunk,  or  the 
latter  has  been  badly  crushed  and  torn. 

The  voluntary  muscles  are  generally  unusually  pale.  Occasionally 
minute  extravasations  of  blood  are  seen,  and  here  and  there  individual 
bundles  of  fibres  are  found  ruptured.  Fatty  change  and  granular  degen- 
eration are  also  noted. 

In  tetanus  neonatorum  the  umbilical  cord  may  present  nothing  abnor- 
mal, or  it  may  be  the  seat  of  more  or  less  marked  inflammation.  There 
may  be  phlebitis  and  even  a  localized  peritonitis. 

Diagnosis. — The  symptoms  of  tetanus  are,  as  a  rule,  so  clearly  marked 
that  only  in  very  exceptional  cases  can  a  doubt  legitimately  arise.  The 
condition  which,  of  all  others,  most  closely  resembles  the  clinical  picture 
of  tetanus,  is  that  of  strychnine-poisoning.  In  the  first  place,  however, 
strychnine-poisoning  presents  in  its  earliest  phase  none  of  the  general 
malaise  and  oppressive  fear  which  precede  the  outbreak  of  tetanus,  but, 
instead,  a  feeling  of  exhilaration  and  restlessness.  Again,  we  notice  that 
the  muscular  symptoms,  instead  of  developing  gradually,  come  on  with 
great  suddenness,  and  the  spasms,  instead  of  beginning  in  the  jaws  and  the 
back  of  the  neck,  begin  in  the  extremities  or  in  the  whole  body  simul- 
taneously. The  muscles  of  the  jaws  are  the  last  to  be  involved,  and,  fur- 
thermore, they  remain  relaxed  in  the  intervals  between  the  paroxysms.  In 
fact,  in  strychnine-poisoning  there  is  none  of  that  persistent  tonic  rigidity 
which  is  so  typical  in  tetanus.  Very  slight  stiffness  may,  indeed,  be  present 
in  the  intervals  of  the  convulsions,  but  it  is  rare.  Again,  the  hands  and 
forearms,  almost  never  involved  in  tetanus,  are  here  involved  to  an 
extreme  degree  and  at  an  early  period.  There  is  also  an  absence  of  the 
risus  sardonicus ;  at  least,  "there  is  nothing  approaching  it  in  the  quiescent 
intervals. 

In  both  tetanus  and  strychnine-poisoning  the  reflexes  are  much  increased, 
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In  tetanus,  however,  this  is  not  observed  until  the  disease  is  well  developed, 
while  in  strychnine-poisoning  it  is  one  of  the  earliest  symptoms.  Lastly, 
the  existence  of  a  recent  trauma  would  have  special  significance.  The 
mental  condition  is  in  both  instances  unimpaired,  and  affords  no  element 
•  of  differentiation. 

K  Hysteria  in  a  major  form,  though  rare,  occurs  with  sufficient  frequency 
in  children  to  warrant  a  word.  There  may,  indeed,  be  present  a  general 
rigidity,  interrupted  now  aud  then  by  markedly  opisthotonic  spasms.  How- 
ever, paroxysms,  atypical  and  bizarre,  are  apt  to  make  their  appearance  also. 
Further,  the  risus  sardonicus  is  absent.  The  countenance  is  frequently  ex- 
traordinarily placid,  or  now  and  then  a  beatific  expression  or  an  expres- 
sion of  anger  or  fear  is  present.  In  the  intervals  emotional  phrases  and 
ejaculations,  sobbing,  crying,  hysterical  gestures,  etc.,  may  be  indulged  in. 
Consciousness,  also,  is  apt  either  to  be  lost  or  to  be  much  perverted. 

Tetany  offers  very  few  points  of  similarity  to  tetanus.  In  the  vast 
majority  of  cases  it  commences  by  a  tonic  spasm  of  the  forearms  and  hands, 
these  parts  assuming  characteristic  and  peculiar  positions,  which  it  is  not 
necessary  to  detail  here.  The  legs  are  next  affected,  and  in  severe  cases  the 
trunk  also  participates.     The  distinction  from  tetanus  is  very  simple. 

Very  rarely  perhaps  it  may  be  necessary  to  distinguish  between  tetanus 
and  cerebro-spinal  meningitis ;  but  the  history  of  the  onset,  of  chill  and 
fever,  the  presence  of  petechise,  the  characteristic  attitude,  the  obvious  in- 
volvement of  cerebral  functions,  etc.,  would  give  abundant  grounds  upon 
which  to  make  the  diagnosis.  In  hydrophobia,  also,  the  history  of  a  bite, 
and  the  absence  of  trismus,  of  general  tonic  spasm,  and  of  the  opistho- 
tonic paroxysm,  will  serve  for  differentiation.  Even  in  the  dysphagic  and 
cephalic  forms  of  tetanus  the  absence  of  the  true  rabic  paroxysm  and  the 
presence  of  a  unilateral  complete  facial  palsy  will  answer  the  problem. 

Lastly,  the  reader  should  be  cautioned  against  the  various  forms  of  local 
spasm  which  occasionally  accompany  wounds.  Earely  in  true  tetanus  slight 
spasm  first  makes  its  appearance  in  the  injured  limb,  but  it  is  soon  followed 
by  involvement  of  the  muscles  of  the  jaws  and  the  back  of  the  neck. 

Prognosis.— The  death-rate  in  tetanus  is  very  high,  and  it  is  prac- 
tically never  possible  to  give  a  favorable  prognosis.  Among  children, 
indeed,  the  mortality  is  at  times  greater  than  in  adults.  For  instance, 
of  all  of  Laurie's  Glasgow  cases  of  fifteen  or  under,  not  one  recovered.1 
Of  the  cases  over  fifteen,  fourteen  and  one-half  per  cent,  recovered.  In 
Poland's  collection  but  one  of  the  cases  of  fifteen  or  under,  sixteen  in 
number,  recovered.  Of  the  adults,  on  the  contrary,  fifty-six  in  number 
eight,  or  sixteen  per  cent.,  recovered.  Taylor's  statistics  show  a  slightly 
lower  mortality-rate  for  children,  three  out  of  twelve  recovering.     Of  the 


Loo .  at.  Of  the  miscellaneous  cases  collected  by  Laurie  from  various  sources  fifty 
per  cent,  of  the  cases  aged  fifteen  or  under  recovered.  The  bulk  of  these  cases  had  doubt- 
ess  found  their  way  ,nto  medical  journals  by  the  very  reason  of  their  recovery,  and  are 
therefore  valueless  for  statistical  purposes. 
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cases  collected  by  Packard  from  the  records  of  the  Pennsylvania  Hospital, 
nine  in  number,  but  one  recovered. 

Our  opinion  regarding  a  given  case  is  influenced  not  only  by  the  age 
of  the  patient,  but  also  by  three  other  factors.     First,  the  more  rapid  and 
severe  the  development  of  symptoms,  the  more  unfavorable  is  the  outlook. 
The  converse,  however,  does  not  hold  good,  inasmuch  as  cases  relatively 
mild  at  first  may  suddenly  grow  frightful  in  their  severity.     Secondly,  the 
prospect  of  recovery  is,  of  course,  lessened  in  cases  in  which  crushing  acci- 
dents, scalds,  or  burns  have  added  a  surgical  increment  to  the  patient's 
burden.     Lastly,  our  opinion  is  influenced  by  the  duration  of  the  case. 
Other  things  being  equal,  the  longer  the  duration  of  the  case  the  better  is 
the  prospect  of  recovery.     The  majority  of  the  fatal  cases  terminate  within 
a  few  days.     Thus,  of  Laurie's  Glasgow  cases  three  died  on  the  first  day, 
fourteen  on  the  second,  seven  on  the  third,  five  on  the  fourth,  two  on  the 
fifth,  and  so  on,  the  latest  fatal  cases  occurring  on  the  tenth  day.     In 
Poland's  cases  eight  died  on  the  first  day,  seven  on  the  second,  seven  on 
the  third,  nine  on  the  fourth,  one  on  the  fifth,  five  on  the  sixth,  ten  on  the 
seventh,  and  two  on  the  eighth.     The  longest  fatal  case  lasted  thirty-two 
days.     Of  Taylor's  cases  three  died  on  the  first  day,  five  on  the  second, 
eleven  on  the  third,  seven  on  the  fourth,  three  on  the  fifth,  and  two  on  the 
sixth.     In  other  words,  the  bulk  of  the  cases  die  within  the  first  five  or  six 
days.     Occasionally,  however,  death  occurs  as  late  as  the  tenth,  twelfth, 
twenty-second,  twenty-third,  or  twenty-eighth  day,  or  even  later.     One  of 
Taylor's  cases  died  as  late  as  the  one  hundred  and  nineteenth  day.     How- 
ever, in  these  late  cases  death  is  not  to  be  ascribed  to  tetanus,  but,  as  a  rule, 
to  some  complication,  such  as  bed-sores. 

Lastly,  it  should  be  stated  that  the  prognosis  in  so-called  "  idiopathic" 
or  "  rheumatic"  tetanus  is  much  less  unfavorable  than  in  ordinary  traumatic 

tetanus. 

In  casting  about  for  other  elements  of  prognosis  we  are  disappointed. 
Neither  the  location  of  the  wound,  nor  its  condition,  nor  the  presence  or 
absence  of  fever,  is  of  import.     Excessive  temperature  is,  of  course,  of 

grave  significance. 

Prophylaxis.— The  recent  and  brilliant  discoveries  in  the  pathology 
of  this  hitherto  obscure  disease  will,  it  is  to  be  hoped,  yield  rich  practical 
results.  Almost  invaluable,  for  instance,  is  the  knowledge  of  the  single 
fact  of  its  contagious  and  infectious  nature.  Certainly  the  first  lesson  to  be 
learned  is  that  every  case  of  tetanus  should  be  rigidly  isolated,  and  that 
surgeons  should  practise  excessive  precaution  in  passing  from  patient  to 
patient.  An  instructive  lesson  is  that  furnished  by  the  experience  of 
Berger1  and  Nelaton.  Berger  had  in  his  wards  a  man  suffering  from  a 
deep  burn  which  had  opened  the  metacarpophalangeal  articulation  It 
found  necessary  to  amputate,  and  the  patient  subsequently  developed 


was 


1  La  France  Medicale,  June  21,  1888. 
Vol.  IV.— 59 
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tetanus.  Under  Nelaton's  care  was  a  boy  who  had  been  run  over,  and  in 
whom  there  were  multiple  contused  wounds,  and  in  addition  a  large  abra- 
sion on  the  anterior  aspect  of  the  thigh.  It  happened  that  Berger,  who  had 
been  present  at  an  operation  by  Nelaton,  requested  the  latter  to  see  with 
him  his  case  of  tetanus.  They  accordingly  proceeded  to  Berger's  patient, 
accompanied  by  the  interne  and  some  of  the  externes  of  the  service.  Along 
each  side  of  the  patient's  bed  a  strip  of  board  had  been  placed,  to  prevent 
his  falling  out.  Upon  one  of  these  strips  N6laton  rested  while  the  dressing 
was  removed.  He  inspected  the  wound,  but  did  not  touch  it,  and,  on 
leaving,  went  to  the  ward  containing  the  little  lad  who  had  been  run  over. 
Both  himself  and  his  interne  now  cleansed  their  hands,  finishing  by  a  wash 
of  corrosive  sublimate.  They  removed  the  dressing,  took  out  some  sutures, 
trimmed  off  some  sloughs,  etc.,  washed  the  wound  with  corrosive  sublimate, 
and  applied  salol.  They  did  not,  however,  finish  the  dressing,  leaving  that 
to  an  externe.  The  latter,  it  was  afterwards  remembered,  had  also  been 
at  the  bedside  of  the  tetanus  patient,  and  had  not  been  seen  to  wash  his 
hands.  Nelaton's  patient  promptly  developed  tetanus, — though,  fortu- 
nately, he  recovered. 

It  can  readily  be  seen  that  it  is  more  than  ever  important  that  the  dis- 
charges and  dressings  of  wounds  in  cases  of  tetanus  should  be  at  once 
destroyed,  and  that  on  the  termination  of  a  case  no  other  disposition  should 
be  made  of  the  bedding  than  that  of  consigning  it  to  the  flames.  Fur- 
ther, the  room  should  not  again  be  used  for  surgical  purposes, — not,  at 
least,  until  most  radical  and  thorough  cleansing  and  disinfection  have  been 
practised.  It  is  doubtful,  indeed,  whether  it  be  possible  to  carry  this  out 
effectively,  especially  when  we  reflect  upon  the  hardiness  and  extraordi- 
nary vitality  of  the  germs.  Kitasato  (loo.  cit.),  let  us  remember,  showed 
that,  though  they  are  killed  by  a  temperature  of  100°  C.  in  a  few  minutes, 
they  can  successfully  withstand  a  temperature  of  80°  C.  (172°  F.)  for  an 
hour.  Further,  they  resist  a  five-per-cent.  solution  of  carbolic  acid  for  ten 
hours,  and  only  after  fifteen  is  their  vitality  absolutely  destroyed.  A  solu- 
tion of  five  per  cent,  of  carbolic  together  with  one-half  per  cent,  of  hydro- 
chloric acid  is  effective  only  after  five  hours.  Corrosive  sublimate  in  the 
strength  of  one  to  one  thousand  is  effective  only  after  three  hours ;  though 
when  associated  with  one-half  per  cent,  of  hydrochloric  acid  it  destroys  the 
germs  in  thirty  minutes.  Certainly  it  seems  as  though  modern  methods  of 
antisepsis  can  prove  but  a  weak  and  imperfect  barrier  against  these  germs. 
Further,  how  long  they  may  possibly  linger  about  a  hospital  ward  is  sug- 
gested by  the  experiment  of  Kitasato,  in  which  they  were  adherent  to  silk 
threads,  desiccated  over  sulphuric  acid,  and  afterwards  kept  in  ordinary  air ; 
months  afterwards  they  retained  their  virulence. 

The  frequent  connection  between  tetanus  and  equine  and  telluric  influ- 
ences should  lead  us  to  regard  with  especial  apprehension  all  wounds  that 
have  been  contaminated  with  earth,  horse-manure,  hay,  etc.,  and  to  exclude 
such  influences  by  all  possible  care  in  ordinary  and  surgical  wounds.     These 
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influences  are  perhaps  excluded  with  ease  in  the  ordinary  civil  hospital ; 
not  so,  however,  during  the  exigencies  of  war,  as  the  lamentable  story 
of  Abadie  already  cited  fully  illustrates.  Certainly  here  are  facts  which 
demand  the  gravest  attention  on  the  part  of  military  hygiene. 

Treatment. — As  regards  the  actual  management  of  the  individual 
case  of  tetanus,  we  are  confronted  first  by  the  knotty  problem  presented 
by  the  wound.  Every  possible  method  of  dealing  with  it  seems  to  have 
been  practised,  with,  in  the  vast  majority  of  cases,  a  negative  result.  Let 
us  analyze  the  condition  of  the  wound  in  the  light  of  recent  develop- 
ments and  see  what  indications  present  themselves.  Guelpa,  we  remem- 
ber, concludes  that  "  during  the  first  manifestations  of  tetanus  at  least,  the 
multiplication  of  the  microbe  is  limited  to  the  site  of  the  infection,"  and, 
further,  that  "  it  is  only  later  and  quite  rarely  that  the  bacillus  becomes 
generally  diffused  through  the  organism."  Further,  he  points  out  that 
the  bacillus  is  always  to  be  found  in  the  deeper  portions  of  the  wound  ;  and 
this  fact  seems  to  have  an  especial  significance.  It  certainly  suggests  that 
from  the  superficial  portions  of  the  wound  the  bacillus  is  soon  expelled  by 
the  defensive  process  of  discharge  and  suppuration,  while  in  the  deeper 
portions  of  the  wound,  ready  escape  not  being  possible,  the  bacillus  is  re- 
tained sufficiently  long  to  mature  and  secrete  its  ptomaines.  The  very  con- 
ditions demanded  by  this  view  are  presented  in  the  kinds  of  wounds  most 
frequently  found  in  tetanus.  The  punctured  wound  permits  the  lodgement 
of  the  germ  deep  within  the  tissues,  with  but  a  narrow,  sinuous,  and 
readily-obstructed  outlet.  The  lacerated  wound  and  the  deep  burn  expose 
intermuscular  septa,  open  up  the  sheaths  of  nerves  and  tendons,  joints,  etc., 
and  permit  of  the  establishment  of  numerous  and  tortuous  tracts  of  infec- 
tion. Lastly,  successful  inoculation  in  animals  is  made  not  by  rubbing  the 
virus  upon  an  abraded  surface,  but  by  introducing  it  beneath  the  skin,  into 
the  sheaths  of  nerves,  and  beneath  the  dura  of  the  brain. 

If  these  inferences  be  correct,  the  first  indication  for  treatment  is  very 
clear.  Upon  the  very  earliest  signs  of  tetanus  the  wound  should,  other  things 
being  equal,  be  freely  incised  and  its  innermost  recesses  exposed.  Guelpa 
proposes  that  the  wound  be  curetted,  the  tissues  freely  released,  and,  if 
necessary,  deep  excisions  of  tissue  made.  These  directions,  of  course, 
cannot  apply  to  every  individual  case,  but  must  be  adopted  according  to 
circumstances.  Guelpa  calls  especial  attention  to  the  fact  that  it  is  in  the 
thrombi  of  veins  coming  from  the  wound  that  the  principal  nidus  of  the 
microbe  is  frequently  found.  The  operation  being  completed,  Guelpa  pro- 
poses to  irrigate  the  wound  with  a  strong  solution  of  corrosive  sublimate, 
—from  five  to  ten  parts  in  a  thousand,— or  even  with  a  strong  solution 
of  nitric  or  sulphuric  acid.  The  propriety  of  this  proceeding  seems  to  the 
writer  highly  questionable.  Certainly  abundant  and  frequent  irrigation 
will  accomplish  quite  as  much,  and  add  nothing  in  the  way  of  shock  or 
suffering.  Indeed,  the  surgical  interference  should  be  judicious  in  the  ex- 
treme, and  should  be  limited  to  free  opening  up  of  the  wound,  the  excision  of 
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ragged  edges  and  sloughs,  the  removal  of  clots,  thrombi,  etc.,  and  thorough 
washing  the  wound  being  kept  open,  so  that  the  washing  can  be  repeated 
at  intervals. 

The  mere  fact  that  recoveries  have  occasionally  occurred  after  nerve- 
stretchino-  and  even  amputation  is  of  no  significance,  inasmuch  as  both 
death  and  recovery  have  occurred  indifferently  after  the  most  diverse  methods 
of  treatment.  Certainly  in  the  present  state  of  our  knowledge  nerve-stretch- 
ing has  nothing  to  recommend  it,  while  amputation  is  probably  rarely  justi- 
fied. Tt  should  be  remembered  that  the  average  case  of  tetanus  comes  under 
medical  care  after  the  symptoms  are  fully  developed  and  when  some  degree 
of  general  infection  has  taken  place.  Unless  indicated  upon  general  surgical 
grounds,  amputation  should  not  be  practised,  lest  the  shock  and  irritation 
of  another  trauma  be  added  to  that  from  which  the  patient  is  already 
suffering. 

So  much  for  traumatic  tetanus.  How  shall  we  deal  with  the  avenue 
along  which,  according  to  Guelpa's  theory,  infection  takes  place  in  "idio- 
pathic" or  "  rheumatic"  tetanus  ?  Evidently  the  indication  is  to  treat  the 
digestive  tract  antiseptically,  in  addition  to  free  purgation.  The  drugs  that 
naturally  suggest  themselves  in  this  connection  are  salol  and  salicylic  acid. 
Either  of  these  could  be  administered  in  full  doses,  followed  some  hours 
later  by  a  brisk  saline  cathartic.  This  preliminary  treatment  could  do  no 
harm,  and  certainly  deserves  trial. 

The  general  indications  for  treatment  now  remain  to  be  considered. 
First  and  foremost,  every  effort  must  be  made  to  maintain  the  strength  of 
the  patient.  At  the  very  threshold  we  are  met  by  the  mechanical  difficulty 
of  administering  food  ;  even  when  the  trismus  does  not  of  itself  prevent  the 
taking  of  nourishment,  the  mere  effort  at  swallowing  is  apt  to  provoke  the 
paroxysms.  All  nourishment  should,  of  course,  be  liquid,  and  yet  in  ex- 
treme cases  even  this  cannot  be  administered  by  the  mouth.  At  times,  when 
the  "  lock-jaw"  has  been  excessive,  a  tooth  has  been  extracted  in  order  to 
gain  additional  space.  The  propriety  of  this  measure  is,  however,  for 
reasons  already  advanced,  open  to  question,  and  especially  because  the 
method  of  feeding  now  so  extensively  and  successfully  practised  among 
the  insane,  of  passing  a  soft  rubber  catheter  through  the  more  spacious  of 
the  two  nasal  cavities  and  sufficiently  far  back  until  the  tube  has  fairly 
passed  into  the  oesophagus,  is  here  especially  applicable.  The  catheter  being 
warmed  and  carefully  oiled,  but  little  irritation  is  produced,  and  by  means 
of  it  any  desired  quantity  of  liquid  nourishment  can  be  given.  It  may  be, 
however,  that  the  operator  is  so  frequently  interrupted  by  the  paroxysms,  or 
that  the  presence  of  the  catheter  in  the  pharynx  provokes  these  to  so  great  an 
extent,  that  he  will  be  obliged  to  desist.  However,  it  is  a  method  which 
should  always  be  tried  in  preference  to  extraction  of  teeth  or  rectal  feeding. 
The  last-mentioned  should  be  a  dernier  ressort. 

The  food  should  consist  of  milk,  or  milk  with  the  addition  of  raw 
eggs,  or— better,  perhaps,  than  either— peptonized  milk.     The  quantity,  of 
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course,  must  depend  upon  the  age  of  the  patient,  but,  other  things  being 
equal,  the  maximum  amount  of  food  should  be  given.  Alcohol  also  is 
here  of  undoubted  service,  not  only  by  stimulating  the  digestion  of  the 
nourishment  taken,  but  also  because  of  its  steadying  action  upon  the  heart 
and  its  sustaining  powers  generally.  Besides,  there  can  be  no  doubt  that 
it  largely  diminishes  the  horrible  psychic  depression  from  which  the  patient 
suffers. 

Just  as  in  strychnine-poisoning,  everything  that  can  possibly  produce 
peripheral  excitation  should  be  removed  or  avoided.  The  bedclothes  should 
not  be  uncomfortably  heavy,  and  it  should  be  the  effort  of  the  nurse  to  keep 
such  portions  as  are  in  immediate  contact  with  the  body  smooth  and  evenly 
arranged.  It  should  be  also  seen  to  that  the  dress  of  the  patient  is 
loose  and  open  about  the  neck,  and  that  there  is  nowhere  any  constriction 
or  impediment.  In  the  necessary  attentions  to  the  patient,  all  sudden 
touching  of  the  surface  by  cold  hands  or  unnecessary  turning  or  raising 
of  the  body  should  be  avoided.  It  should  be  remembered  that  at  times  so 
slight  an  impression  as  a  breath  of  air  is  sufficient  to  bring  on  a  paroxysm. 
Absolute  quiet  of  every  kind  is  to  be  the  order  of  the  day. 

Finally,  drugs  directly  sedative  to  the  nervous  system  are  indicated. 
Their  object  should  be  twofold  :  first,  to  allay  the  excessive  spasm,  and, 
secondly,  to  produce  sleep.  To  accomplish  these  ends  numerous  drugs  have 
been  used.  Foremost  among  them  stands  bromide  of  potassium.  Large 
doses  frequently  repeated  should  be  given,  and,  if  there  be  great  difficulty 
in  administering  it  by  the  mouth,  it  may  be  injected  into  the  bowel.  That 
it  is  of  very  decided  value  cannot  be  doubted.  H.  C.  Wood  has  collected 
thirty  cases  in  which  recovery  followed  its  use,  though  in  ten  of  these  other 
drugs  were  given  in  addition,  and  in  one  small  bleedings  and  etherization 
were  also  employed.  It  must  be  conceded  that  bromide  of  potassium  is  one 
of  the  few  drugs  that  promise  an  alleviation  of  the  symptoms. 

Next  in  value  comes  chloral.  This  drug  tends  both  to  produce  sleep  and 
to  act  as  a  motor  depressant  to  the  cord.  It  must  be  given,  like  the  bro- 
mide, in  large  doses,  if  benefit  is  to  be  expected  from  its  use.  Its  use  is, 
however,  not  unattended  with  danger  to  the  heart,  especially  in  children,  in 
whom  cardiac  depressants  seem  to  act  with  unusual  readiness.  To  some 
degree  this  difficulty  may  be  met  by  the  cautious  use  of  digitalis.  Further, 
chloral  presents  such  palpable  advantages  that  the  risk  of  its  depressive  ac- 
tion on  the  heart  can,  other  things  being  equal,  be  ignored.  Certainly,  in 
a  disease  the  mortality  of  which  is  so  high,  no  time  is  left  for  vacillation. 
It  should  be  used  first  in  moderate  and  then  in  larger  doses,  the  pulse  being 
carefully  watched,  and  alcohol  and  digitalis  being  used  as  indicated. 

Urethan  is  also  a  drug  which  may  prove  of  value,  though  it  has  failed 
to  attain  a  high  reputation  as  an  hypnotic.  It  is  deserving  of  extended 
trial,  because  it  appears  to  have  a  direct  depressant  action  on  the  cord  with- 
out entailing  any  depression  of  the  heart.  Jackmau  has  reported  a  success- 
ful case. 
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Frequently  it  is  not  possible  to  procure  the  much-longed-for  sleep  and 
quiet  bv  means  of  chloral  alone,  and  at  such  times  it  is  well  to  combine  the 
treatment  with  the  use  of  morphine.  Morphine  is  a  valuable  adjuvant,  but 
must  be  used  with  discretion.  As  a  rule,  it  is  well  borne,  i.e.,  in  moderate 
doses  but  we  should  remember  that  in  the  average  case  respiration  is 
already  much  interfered  with,  and  that  the  too  free  use  of  the  opiate  may- 
favor  the  development  of  a  fatal  cyanosis.  These  remarks  apply  with 
especial  force  to  children.  However,  the  suffering  of  the  patient  is  often 
so  great,  so  evident,  that  its  use  to  some  extent,  at  least,  is  absolutely 
demanded. 

Very  frequently  the  best  results  are  achieved  by  a  combination  of  rem- 
edies. Either  the  bromide,  chloral,  and  morphine  may  be  given  together  at 
stated  intervals,  or,  what  is  perhaps  better,  the  bromide  and  chloral  may  be 
administered  in  the  same  dose,  while  the  morphine  may  be  used  hypodermi- 
cally  as  occasion  arises.  Occasionally  it  may  be  well  to  combine  the  mor- 
phine with  some  other  hypnotic,  such  as  paraldehyde,  neither  drug  being 
given  in  full  physiological  doses.  This  was  recently  successfully  carried 
out  in  a  case  under  the  writer's  care. 

In  addition  to  the  various  remedies  used  to  produce  sleep  and  to  lessen 
spasm,  active  measures  are  frequently  called  for  during  the  paroxysm. 
Chloroform  inhalation  has  often  been  used  to  mitigate  the  attacks,  as  has 
also  ether.  Complete  relaxation,  however,  never  results  unless  the  anaes- 
thetic be  pushed  to  its  full  effect ;  and,  as  may  be  supposed,  this  is  not  unat- 
tended by  danger.  Especially  is  this  true  of  chloroform.  The  patient's 
breathing  is  already  much  embarrassed,  and  care  should  be  taken  that  the 
anaesthetic  is  well  mixed  with  air.  Nitrite  of  amyl  has  also  been  used  to 
break  up  the  paroxysm,  and  certainly  deserves  more  extensive  trial.  H.  C. 
Wood  speaks  highly  of  its  value,  and  in  a  case  recently  under  the  observa- 
tion of  the  writer  the  convulsions  were  undoubtedly  ameliorated  by  its  use, 
the  patient  finally  recovering.  Gowers,  however,  states  that  at  Guy's  Hos- 
pital it  was  observed  that  the  spasm  became  more  intense  at  first,  though 
slighter  afterwards. 

Various  other  remedies  have  from  time  to  time  been  used  in  the  treat- 
ment of  tetanus,  but  with  no  result  that  would  justify  confidence.  Among 
these  is  bloodletting,  now  happily  fallen  into  disuse,  and  the  indication  for 
which  it  would,  indeed,  be  difficult  to  see.  Warm  baths  were  also  at  one 
time  thought  to  exercise  a  beneficial  action  in  relaxing  the  spasm  ;  but  the 
difficulty  attending  their  use,  and  the  unavoidable  and  injurious  handling 
of  the  patient,  make  their  utility  more  than  problematical. 

_  Calabar  bean  also  has  been  extensively  used,  and  has  the  advantage  of 
being  capable  of  subcutaneous  administration.  It  appears  really  to  possess 
some  value.  In  the  cases  collected  by  Eoemer  and  by  Wood  quite  a  notable 
percentage,  something  over  fifty  per  cent.,  recovered.  This  evidence  is,  how- 
ever, open  to  the  objection  made  elsewhere  regarding  isolated  cases  collected 
from  miscellaneous  sources.     We  are  far  more  apt  to  glean  the  truth  from 
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carefully-preserved  hospital  records.  For  instance,  among  eight  cases  treated 
at  Guy's  Hospital  by  Calabar  bean,1  but  one  recovered ;  nor  does  this  result 
seem  to  have  varied  when  the  remedy  was  fortified  by  the  action  of  other 
drugs,  such  as  chloral  and  morphine.  In  six  cases  of  mixed  treatment  but 
one  recovered.  When  using  Calabar  bean  the  alkaloid  is  to  be  preferred. 
H.  C.  Wood  fixes  as  a  moderate  dose  for  an  adult  one-fifteenth  of  a  grain 
of  eserine  repeated  every  three  hours.  If  no  effect  is  produced,  the  dose 
should  be  increased.  Bouchut,  cited  by  Wood,  found  that  one-twentieth 
of  a  grain  given  hypodermically  to  children  produced  very  decided  symp- 
toms, which  passed  off  in  a  few  hours.  It  would  seem,  therefore,  that  a 
properly-proportioned  dose  would  hardly  be  accompanied  by  danger. 

Among  the  various  other  drugs  that  have  been  used  are  cannabis  indica, 
belladonna,  conium,  tobacco,  lobelia,  and  curare,  all,  it  is  needless  to  say, 
without  fixed*  result.  Cannabis  indica  is  certainly  very  inferior  to  opium, 
the  purposes  of  which  it  only  in  a  slight  measure  fills.  Curare,  again,  is  so 
excessively  dangerous  that,  although  its  action  is  sufficiently  well  known,  its 
use  must  always  be  regarded  as  purely  experimental.  Though  first  sug- 
gested many  years  ago,  the  uncertain  composition  of  individual  samples 
of  the  drug,  and  the  consequent  uncertainty  in  its  dosage,  have  prevented, 
among  other  things,  its  practical  application  except  in  isolated  instances. 

Passing  in  review  the  various  points  in  the  treatment  of  tetanus,  we 
have,  in  addition  to  the  surgical  treatment  of  the  wound,  first,  the  mainte- 
nance of  absolute  quiet ;  secondly,  efficient  feeding,  including  the  adminis- 
tration of  alcohol ;  thirdly,  the  use  of  various  drugs  to  allay  the  motor 
excitement  and  to  produce  sleep.  I  would  suggest  that  these  drugs  be 
used  in  the  average  case  as  follows.  Bromide  and  chloral  should  be  given 
together  in  full  doses,  proportioned,  of  course,  to  the  age  of  the  child ;  these 
doses  should  be  repeated  about  every  four  hours.  In  addition,  morphine,  or 
morphine  combined  with  some  other  hypnotic,  should  be  given  at  intervals 
according  to  circumstances.  Should  symptoms  of  cardiac  weakness  come 
on,  digitalis  should  be  added  to  the  treatment  and  the  amount  of  alcohol 
increased.  Lastly,  nitrite  of  amyl  should  be  used  to  combat  the  paroxysms, 
and,  if  inefficient,  chloroform  or  ether  should  be  substituted. 

If  it  be  impossible  to  administer  the  bromide  and  chloral  by  the  mouth, 
recourse  should  be  had  to  the  rectum,  and,  if  this  latter  expedient  fail  to 
make  an  impression,  hypodermic  injections  of  eserine  should  be  resorted 
to.  The  intravenous  injection  of  chloral,  at  one  time  practised,  is  inad- 
missible. 

Lastly,  the  patient  should  be  closely  watched  by  an  attendant  previously 
instructed  in  the  methods  of  artificial  respiration,  for,  should  profound  cya- 
nosis make  its  appearance,  as  it  is  apt  to  do  at  the  end  of  a  paroxysm,  arti- 
ficial respiration  must  be  promptly  carried  out.  At  other  times  atropine, 
digitalis,  and  possibly  ammonia,  should  be  used  subcutaneously.     It  is  not 


1  Taylor,  op.  oit.,  p.  358. 


improbable  that  every  now  and  then  a  desperate  case  may  be  tided  over  by 
extreme  care  and  watchfulness. 

The  bowels  should,  of  course,  be  opened,  though  this  is  often  a  matter 
of  extreme  difficulty.     Saline  cathartics  are  to  be  preferred. 

As  regards  the  excessive  sweating,  it  does  not  seem  to  call  for  special 
interference.  Guelpa,  indeed,  goes  so  far  as  to  recommend  pilocarpine,  with 
the  idea  that  the  noxious  ptomaines  will  be  excreted  by  the  skin.  This  is, 
however,  purely  hypothetical. 


ATHETOSIS.-CATALEPSY.-THOMSEFS 

DISEASE. 

By  GEOKGE  W.  JACOBY,  M.D. 


ATHETOSIS. 


Definition.— Athetosis  (from  &6ero<;,  "without  fixed  position")  is  a  name 
first  used  by  Hammond  in  1871  to  specify  a  peculiar  disorder  of  motion, 
characterized  chiefly  by  continuous  spasmodic  movements  of  the  fingers  and 
toes,  and  by  an  inability  to  maintain  the  affected  parts  in  any  position  in 
which  they  may  have  been  placed. 

History. — Since  Hammond's  description,  cases  have  been  published  by 
numerous  observers,  among  whom  are  T.  C.  Shaw,  Clifford  Allbutt,  Eulen- 
burg,  Oulmont,  and  Gowers.  The  thesis  of  Oulmont,  in  addition  to  a  few 
personal  cases,  presents  a  rtswmt  of  all  cases  published  prior  to  1878.  Of 
late  years  the  original  definition  of  Hammond  has  not  been  strictly  adhered 
to,  and  cases  have  been  described  under  the  name  of  athetosis  which  appar- 
ently should  not  be  so  termed. 

Etiology. — In  the  majority  of  published  cases  either  no  cause  is  as- 
signed or  the  supposed  cause  cannot  be  accepted  by  an  impartial  critic. 
Thus,  in  one  case  of  congenital  athetosis  the  mother  during  pregnancy  was 
the  subject  of  undue  psychic  excitement.  In  another  case  (Landouzy)  the 
affection  appeared  after  a  severe  fright  during  childhood.  Traumatism 
(Hughes)  and  cold  (Walker ')  have  also  been  credited  with  its  causation. 
In  a  large  number  of  cases  the  patients  had  previously  been  afflicted  with 
epilepsy,  delirium  tremens,  or  psychoses  of  various  character.  It  has  fre- 
quently been  observed  in  imbecile  children  (Shaw). 

Secondary  athetosis  is  frequently  encountered  in  childhood  as  a  sequela 
of  polioencephalitis  (Striimpell).  This  fact  is  clearly  demonstrated  by 
Oulmont's  data.  Of  eleven  cases  of  athetosis  following  upon  ordinary 
hemiplegia,  three  occurred  in  childhood.  Twelve  cases  following  upon 
hemiplegia  with  epilepsy  occurred  in  children  whose  ages  varied  from  a 
few  months  to  seven  years.     Sex  has  no  influence  upon  the  production  of 

1  Case  of  a  boy.     Athetosis  occurred  suddenly  after  a  bath  in  very  cold  water. 
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the  disease ;  neither  is  there  any  preponderance  of  one  side  of  the  body 
affected  over  the  other. 

Pathology. — Autopsies  in  children  are  unknown,  and  cases  dating  from 
childhood  furnish  few  reliable  data.  We  are,  therefore,  obliged  to  draw  our 
conclusions  from  the  autopsies  made  in  adults.  In  reference  to  secondary 
athetosis,  Kahler  and  Pick  have  clearly  proved  that  all  post-hemiplegic 
disturbances  of  motion  are  due  to  a  lesion  of  the  pyramidal  tract  ascend- 
ing between  the  thalamus  and  the  lenticular  nucleus.  The  various  forms 
of  disordered  motion  are  to  be  explained  by  simple  irritation  and  by  total 
or  partial  destruction  of  this  system  of  fibres.  In  all  cases  of  post-hemi- 
plegic athetosis,  anatomical  examination  has  shown  the  lesion  to  be  in  the 
vicinity  of  this  tract.  The  focus  was  in  the  left  thalamus  in  a  case  of 
Gowers's ;  Weir  Mitchell,  Lepine,  and  Landouzy  found  lesions  of  the  striata. 
In  twelve  autopsies  cited  by  Kahler  and  Pick,  the  parts  mainly  involved 
were  the  thalamus,  the  lenticular  nucleus,  and  the  internal  capsule.  It  is 
very  probable  that  athetosis,  as  well  as  all  the  other  post-hemiplegic  dis- 
orders of  motion,  is  caused  by  an  irritative  process  affecting  the  pyram- 
idal tract  at  any  part  of  its  course.  Bernhardt,  in  a  case  of  hemiathetosis 
post-hemiplegica,  found  foci  of  softening  in  the  right  striatum  and  one  focus 
also  in  the  left.  The  right  anterior  communicating  and  the  right  Sylvian 
artery  were  obstructed.  Ewald  in  a  case  occurring  during  the  course  of  a 
dementia  paralytica,  in  addition  to  signs  of  acute  and  chronic  meningitis, 
found  two  circumscribed  foci  of  softening  in  the  first  left  temporal  convolu- 
tion. Eosenbach  in  a  case  of  bilateral  athetosis  occurring  during  the  course 
of  a  case  of  tabes  dorsalis,  in  addition  to  the  sclerosis  of  the  posterior 
columns,  found  a  focus  of  softening  in  the  posterior  lower  and  external  end 
of  the  light  lenticular  nucleus.  A  case  of  this  kind  (athetosis  and  tabes),  but 
without  autopsy,  was  also  seen  by  Berger.  Murrell  in  a  case  of  his  found 
the  right  corpus  striatum  to  be  almost  entirely  destroyed,  the  thalamus  ap- 
pearing healthy.  Landouzy  in  a  case  of  right  hemiathetosis  dating  from 
childhood  found  an  old  lesion  situated  in  the  anterior  part  of  the  left 
lenticular  nucleus. 

Cases  of  athetosis  without  hemiplegia  are  probably  produced  by  an 
irritative  central  process  not  sufficiently  extensive  to  produce  a  paralysis 
(Berger).  In  one  of  Oulmont's  cases  of  primary  athetosis  a  focus  of 
softening  was  found  in  the  lenticular  nucleus  and  the  striatum  of  one  side. 
Lauenstein's  case  is  of  importance  in  so  far  that  the  athetosic  movements, 
which  were  limited  to  the  fingers  of  the  left  hand,  occurred  eleven  days 
before  death  in  a  patient  suffering  with  cardiac  disease,  no  paralysis  being 
manifest.  The  autopsy  revealed  a  fresh  focal  lesion  at  the  anterior  end  of 
the  right  thalamus. 

These  facts,  together  with  Demange's  case  (conclusive  of  cortical  dis- 
ease), corroborate  the  statement  that  a  lesion  at  any  part  of  the  pyramidal 
tract  may  produce  athetosis.  In  cases  dating  from  childhood,  Gowers,  on 
account  of  its  varied  position,  extent,  and  frequency  of  occurrence,  believes 
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the  athetosis  to  be  due  to  impairment  in  the  nutrition  of  the  growing  motor 

Symptoms.— The  spasmodic  movements  appear  comparatively  sud- 
denly certain  prodromi  generally  having  been  overlooked  or  disregarded. 

The  previous  history  will  often  reveal  the  pre-existence  of  motor  dis- 
turbance. As  a  rule,  a  unilateral  paralysis  or  paresis  will  be  found  to  have 
been  present  prior  to  the  development  of  the  athetosis.  This  is  then  sec- 
ondary to  some  other  affection  of  which  the  paralysis  is  a  symptom. 

The  spasms,  which  constitute  the  main  symptom  of  the  athetosis,  are 
very  characteristic.  They  are  localized  exclusively,  or  nearly  so,  in  the 
peripheral  ends  of  the  extremities,  affecting  the  fingers,  hand,  toes,  or  foot. 
As  a  rule,  they  are  unilateral.  In  rare  cases  the  muscles  of  the  neck  and 
face  are  affected,  causing  continual  distortion  of  the  face  and  mouth.  The 
tongue  may  also  be  affected  (Strumpell),  rendering  speech  indistinct  and 
labored.  The  spasms  are  always  of  greater  intensity  in  the  fingers  than  in 
the  toes.  They  are  frequently  entirely  wanting  in  the  toes,  very  rarely  in 
the  fingers.  In  a  boy  aged  fourteen  (Bernhardt)  and  in  another  case  (Tisou) 
the  movements  were  confined  to  the  lower  extremity.  The  movements 
when  seen  in  the  fingers  and  hand  are  those  of  adduction  and  abduction, 
alternating  with  movements  of  supination  and  pronation.  They  are  en- 
tirely involuntary,  always  slow,  extensive,  and  rhythmical,  executed  with  a 
certain  regularity  and  even  monotony,  representing  a  species  of  irregular 
incoordination.  They  make  the  impression  of  labored  voluntary  move- 
ments.    The  term  mobile  spasm  (Gowers)  expresses  the  .condition  clearly. 

In  some  cases  hyperexteusion  of  the  fingers,  with  positions  of  subluxa- 
tion due  to  a  relaxation  of  the  tendons,  is  noticed.  The  movements  are 
generally  very  active,  but  are  continually  changing  in  intensity  and  become 
less  marked  when  the  attention  of  the  patient  is  distracted.  Those  present 
in  the  toes  and  feet  are  of  the  same  character.  The  movements  are  present 
at  all  times,  and  in  the  majority  of  cases  persist  during  sleep.  Only  in 
exceptional  cases  can  they  be  voluntarily  suppressed,  and  then  only  for  a 
brief  period.  In  a  case  of  our  own,  as  also  in  Hammond's  original  case, 
energetic  compression  of  the  wrist-joint  produced  temporary  cessation  of 
the  movements. 

Atypical  cases,  with  periodical  presence  of  the  spasms,  have  also  been 
observed.  Transitory  contractures  of  the  wrist  and  ankle  also  occur,  the 
characteristic  mobile  spasm  disappearing  and  the  special  feature  of  the  ath- 
etosis being  temporarily  lost.  A  remarkable  fact  is  that  these  athetosic 
movements  may  continue  indefinitely  without  causing  any  complaint  of 
fatigue,  although  the  natural  functions  of  the  affected  limbs,  the  hand  and 
fingers  especially,  become  greatly  impaired,  causing  the  voluntary  move- 
ments to  be  slow  and  labored  (Bernhardt,  Rosenbach,  Berger).  Generally 
the  affection  is  confined  to  one-half  of  the  body  (hemiathetosis),  but  cases 
are  known  in  which  both  sides  were  affected  (athetosis  bilateralis). 

The  most  frequent  form  of  athetosis  is  the  secondary  or  symptomatic 
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form  in  which  the  movements  appear  in  the  paralyzed  limbs  of  hemiplegics 
usually  at  a  time  when  partial  retrogression  of  the  paralysis  has  taken  place. 
In  a  case  of  Barr's  the  movements  first  appeared  in  the  non-paralyzed  side, 
subsequently  implicating  the  other.  The  secondary  form  is  always  a  symp- 
tom of  a  cerebral  focal  lesion,  and  constitutes  a  special  form  of  post-hemi- 
plegic  disturbance  of  motion  (Gowers),  clinically  differing  materially  from 
post-hemiplegic  chorea  (Weir  Mitchell,  Charcot).  In  these  cases  the  hemi- 
paresis,  hemianesthesia,  atrophy,  and  contracture  of  the  muscles,  exag- 
gerated tendon  reflexes,  disorders  of  intelligence,  abnormal  irritability,  and 
epileptic  attacks,  when  present,  are  also  symptoms  of  the  focal  lesion.  In 
a  limited  number  of  cases  the  athetosis  has  developed  primarily  without 
the  precedence  of  other  symptoms  in  the  affected  limbs.  Of  this  idiopathic 
form  the  most  interesting  variety  is  the  congenital  athetosis  (Strumpell, 
Bourneville,  and  Pilliet).  The  majority  of  primary  cases  are  also  bilateral 
(Bourneville,  "Warner).  Primary  cases  have  been  described  by  Landouzy, 
Gnauck,  Oulmont,  Eulenburg,  and  Kirchhof. 

Diagnosis. — If  we  confine  ourselves  strictly  to  the  definition  and  the 
description,  the  diagnosis  of  the  affection  is  not  difficult.  The  strict  locali- 
zation of  the  movements  in  the  fingers  and  toes  not  being  acknowledged 
by  all  authors,  the  diagnosis  will  consequently  depend  almost  entirely  upon 
the  character  of  the  movements.  In  children  the  diagnosis  must  always 
be  made  between  a  hemichorea  and  a  hemiathetosis.  The  localization  of 
the  affection  is  important  here.  Whereas  in  athetosis  only  the  peripheral 
parts  of  the  extremities,  the  hands  and  the  feet,  are  affected,  in  chorea  such 
is  not  the  ease.  If  the  face  alone  is  affected,  the  disorder  may  be  considered 
choreic  and  not  athetosic.  The  movements  themselves  are  also  entirely 
different  in  character  in  the  two  disorders.  In  chorea  we  have  the  quick, 
irregular,  misdirected  movements,  increased  by  voluntary  efforts,  and 
irregularly  spread  over  all  the  muscles.  In  athetosis  the  regularity  and 
monotony  of  the  movements  form  a  sufficient  contrast  to  this  picture.  In 
some  cases,  both  factors,  localization  and  character  of  the  movements,  will 
be  requisite  for  a  correct  diagnosis ;  these  are  the  exceptional  cases  of  athe- 
tosis in  which  the  movements  partake  somewhat  of  a  choreic  character. 
Thus,  a  case  of  primary  athetosis  has  been  described  which  gradually  be- 
came transformed  into  a  chorea  (Leube),  and  also  a  case  of  chorea  post- 
hemiplegica  in  which  the  choreic  movements  assumed  an  athetosic  character 
(Bernhardt). 

Prognosis. — The  affection  is  generally  chronic,  and  remains  unchanged 
for  years.  Recovery  occurs,  if  at  all,  only  in  the  rarest  cases.  A  case  of 
primary  athetosis  of  Gnauck  resulted  in  complete  recovery,  and  Case  28  of 
Oulmont's  thesis  was  slightly  improved.  Improvement  of  secondary  cases 
has  been  mentioned  by  Hammond,  Gowers,  and  Proust,  but  no  cases  of 
cure  are  known.     When  death  occurs  it  is  not  due  to  the  athetosis  as  such. 

Treatment.— In  reference  to  the  treatment  of  the  affection  little  is  to 
be  said  :  thus  far  the  various  remedies  have  proved  of  little  avail.     Elec- 
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trieity  the  hope  of  many,  is  of  no  value.  The  nature  of  the  lesions  known 
to  produce  athetosis  is  of  such  a  character  as  to  preclude  their  possible 
removal  by  remedial  agencies.  In  the  cases  which  improved,  the  remedies 
employed  were  galvanism  (Oulmont),  bromide  of  potassium,  mercury 
(Oulmont),  iodide  of  potassium  (Gowers),  setons,  chinin,  and  nerve-stretch- 
ing (Hammond). 
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CATALEPSY. 

Definition  and  History. — The  term  catalepsy,  formerly  employed  to 
denote  a  special  form  of  disease,  is  now  very  generally  used  to  denote  a 
special  symptom  occurring  in  a  variety  of  diseased  conditions  of  the  ner- 
vous system.  The  use  of  the  word  catalepsy  itself  dates  back  to  the 
ancients,  Greek  writers  using  it  in  the  significance  of  a  surprise,  a  seizure. 

Whereas  Hippocrates  employs  the  word  xardXij^c:  to  represent  a  con- 
vulsive disorder,  Galen  describes  the  affection  in  a  manner  which  entirely 
coincides  with  our  views.  During  the  period  intervening  between  Galen 
and  Hoffmann  (1692)  the  most  varied  disorders  were  confounded  under  this 
name.  The  "flexibilitas  cerea"  of  the  limbs  was  first  described  by  Spren- 
gel.  Osius  (1799),  Tissot  (1807),  Fleisch  (1812),  and  others  gave  clear 
descriptions  of  the  condition.  Gradually,  however,  the  views  and  descrip- 
tions of  the  various  authors  became  more  and  more  dissenting,  until  the 
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title  "  catalepsy"  embraced  descriptions  of  affections  like  chorea,  epilepsy, 
hysteria,  etc.  Even  at  the  present  day  the  precise  significance  of  the  term 
as  understood  by  the  various  authors  varies  greatly,  the  ordy  common  prin- 
ciple which  is  retained  by  all  as  a  sine  qua  non  being  the  waxy  flexibility. 

Etiology. — Spontaneous  catalepsy,  the  term  being  used  in  contradis- 
tinction to  induced  catalepsy  (the  cataleptic  condition  produced  in  certain 
subjects  through  the  influence  of  a  loud  noise,  a  dazzling  light,  prolonged 
fixation  of  an  object  by  the  eyes,  or  as  a  sequel  of  the  lethargic  condition 
in  hypnotized  subjects),  may  occur  in  both  sexes  and  at  all  ages.  It  is, 
however,  most  frequent  in  the  female  sex  and  in  early  adult  life.  The 
affection  is  unusual  in  early  childhood.  To  my  knowledge  the  youngest 
ease  on  record  is  that  of  a  child  three  years  of  age,  described  by  A.  Jacobi. 
Monti  records  eleven  cases  encountered  in  children.  The  sexes  were  about 
equally  affected,  and  the  ages  varied  from  five  to  fifteen  years.  Eulenburg 
speaks  of  catalepsy  at  five  years  of  age ;  Schwartz  saw  a  ease  in  a  boy  of 
seven,  and  Hovey  in  a  boy  of  eight.  The  neuropathic  constitution  seems 
to  play  as  great  a  part  in  the  production  of  catalepsy  as  it  does  in  the  pro- 
duction of  other  nervous  affections.  We  therefore  not  infrequently  find 
catalepsy  occurring  in  families  in  which  insanity  and  drunkenness  are  pres- 
ent, and  in  which  the  mode  of  life  and  a  fauity  mode  of  education  also  may 
have  had  an  influence  upon  its  production.  We  do  not  here  refer  to  those 
cataleptic  conditions  met  with  as  part  and  parcel  of  certain  psychoses. 

Etiological  importance  has  been  attached  to  blows  and  maltreatment 
(Schwartz,  boy  aged  seven,  chorea  followed  by  catalepsy,  after  maltreatment), 
and  to  emotional  disturbance  or  sudden  alarm  (Glas,  catalepsy  in  a  girl  of 
ten,  after  fright  while  bathing).  Retarded  sexual  development  and  chlorosis 
were  in  some  cases  supposed  to  exert  an  influence  upon  its  production.  In 
three  cases  of  ten  referred  to  by  Landouzy,  catalepsy  occurred  after  sudden 
suppression  of  menstruation.  Masturbation  and  reflex  irritation  have  also 
been  credited  with  its  production.  In  short,  every  factor  which  is  of  sig- 
nificance in  the  production  of  hysteria  is  spoken  of  here;  it  is  also  a 
fact  that  catalepsy  is  most  frequently  met  with  in  hysterical  individuals, 
and  that  hysteria  is  one  of  the  most  important  elements  in  its  production. 
We  furthermore  encounter  a  cataleptic  condition  in  certain  cases  of  chorea, 
in  various  psychic  depressive  and  exalted  conditions  (melancholia  atto- 
mta,^  mania,  ecstasy),  and  in  various  organic  cerebral  affections,  especially 
meningitis. 

Of  interest  also  are  the  artificially-produced  forms  of  this  disorder. 
Without  entering  upon  the  various  hypnotic  experiments  for  the  produc- 
tion of  catalepsy  and  hemicatalepsy,  it  is  worthy  of  note  that  Lasegue  has 
produced  a  transient  catalepsy  by  simply  covering  the  eyes  of  hysterical 
patients,  and  that  Strubing,  in  a  cataleptic  subject,  could  at  any  time  pro- 
duce an  attack  by  the  transverse  passage  of  a  galvanic  current  through  the 
head. 

Pathology.— Our  anatomical  knowledge  of  catalepsy  is  very  slight 
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Schwartz,  in  the  case  cited,  found  softening  of  the  striatum  and  thalamus 
and  exudation  into  the  dura  spinalis.  Meissner  in  another  case  (man,  cata- 
leptic, then  epileptic,  and  finally  hemiplegic)  found  upon  autopsy  an  epi- 
thelioma in  the  anterior  cerebral  fossa,  growing  from  the  dura.  The  right 
cerebral  cortex  and  the  striatum  were  softened.  No  deductions  of  any  kind 
are  admissible  from  this  scanty  material,  and  we  can  therefore  only  sur- 
mise the  pathogenesis  from  the  character  of  the  symptoms.  Authors  have 
here  allowed  their  imagination  full  sway.  Henle  believed  in  a  depression 
of  cerebral  action,  and  considered  catalepsy  analogous  to  syncope.  L. 
Meyer  believes  that  the  mental  impression  produces  an  increased  muscular 
tonus.  Hammond  speaks  of  paralysis  of  the  will,  masked  epilepsy,  etc. 
Eulenburg  considers  the  cataleptic  muscular  contractions  as  reflex,  and  says 
they  must  be  increased  if  the  voluntary  impulse  from  the  cerebrum  is 
abolished,  particularly  if  the  reflex  inhibitory  centres  are  lost.  Soltmann 
thinks  that  a  connection  is  possible  between  the  physiological  contraction  of 
the  muscles  in  the  new-born  and  the  contractions  in  catalepsy. 

No  matter  how  we  endeavor  to  explain  the  process,  we  have  apparently 
a  continuous  stimulation  of  the  muscles  by  some  of  the  motor  centres : 
that  these  are  in  a  condition  of  overaction  on  account  of  loss  of  some  inhibi- 
tory action  seems  probable ;  but  which  influences  are  at  work  in  keeping 
the  muscles  in  such  a  state  of  innervation  that  they  arc  in  a  condition  of 
contraction  just  sufficient  to  overcome  the  force  of  gravity  and  to  enable 
them  to  retain  the  limb  in  the  position  in  which  it  may  be  placed,  is  totally 
unknown. 

Symptomatology. — In  an  analysis  of  the  symptoms  presented  by  the 
various  cases  we  must  differentiate  between  those  of  the  paroxysm  itself 
and  those  of  the  causal  disease.  The  attacks  themselves  sometimes  show 
certain  prodromal  symptoms.  Dizziness,  headache,  hiccoughs,  cramps  of 
the  stomach,  tremor,  heaviness  of  the  limbs,  impairment  of  memory,  faint- 
ing-spells,  have  all  been  classed  as  such. 

As  a  rule,  the  attacks  occur  suddenly,  and  even  if  prodromal  symptoms 
are  present  they  are  generally  disregarded.  The  entire  muscular  system 
becomes  rigid,  and  the  patients  remain  fixed  and  immovable  in  the  position 
in  which  the  attack  overtook  them.  The  muscles  feel  hard  and  tense,  and 
this  rigidity  is  at  first  excessive,  but  after  a  short  time  the  limbs  submit  to 
passive  movement,  any  position  in  which  they  may  be  placed  being  retained 
for  a  few  minutes.  The  muscular  contractions  produced  by  the  electric 
current  disappear  with  the  discontinuance  of  the  current  (M.  Rosenthal). 
There  is  always  a  certain  amount  of  resistance  to  passive  movements,  and 
this,  on  account  of  the  impression  made  upon  the  operator  as  though  he 
were  moulding  wax,  has  been  termed  flexibilitas  cerea.  Any  desired  position 
may  thus  be  imposed  upon  the  limb.  The  leg,  arm,  hand,  etc.,  may  be 
placed  in  any  special  position  (in  contradistinction  to  hypnotic  catalepsy, 
no  command  need  be  issued  nor  remark  made),  and  it  will  there  remain  until 
it  falls  in  consequence  of  the  laws  of  gravity.     The  countenance  is  usually 
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void  of  any  expression,  the  eyes  remaining  closed  or  open,  according  to 
their  condition  at  the  beginning  of  the  attack.  The  pupils  are  dilated 
and  reactionless.  The  state  of  sensibility  varies ;  in  profound  cases  there  is 
complete  anesthesia,  in  others  sensation  is  normal,  and  in  still  others  there 
is  hyperesthesia  (Puel,  LasSgue).  Beflex  excitability  is  absent ;  in  severe 
cases  even  the  corneal  reflex  is  not  present.  The  patellar  tendon  reflex  is 
retained.  Consciousness  is  generally  lost,  but  in  some  cases  it  may  be  par- 
tially or  entirely  (Mosler)  retained.  The  temperature  is  either  reduced  or 
normal;  pulse  and  respiration  are  weak,  hardly  observable,  but  regular. 
The  attacks  may  last  from  a  few  minutes  to  several  hours,  and  the  recovery 
is  either  gradual  or  sudden.  In  some  cases  they  recur  with  remarkable 
regularity,  but  their  frequency  as  well  as  their  severity  varies  in  each 
individual  case. 

Diagnosis. — The  diagnosis  of  the  paroxysm  presents  no  difficulty  what- 
ever. If  we  bear  in  mind  the  characteristic  form  of  muscular  contraction, 
the  flexibilitas  cerea,  it  is  hardly  possible  to  confound  the  attack  with  any 
other  disorder.  Cases  of  simple  trance  should  not  be  termed  cataleptic,  on 
account  of  the  absence  of  muscular  rigidity.  The  diagnosis  of  the  causal 
affection  is  more  difficult.  The  cataleptic  phenomena  alone  give  us  no  clue, 
but  the  associated  symptoms  occurring  during  the  attack  as  well  as  in  the 
intervals  are  important.  In  all  cases  of  hysterical  catalepsy  the  presence 
of  other  hysterical  symptoms  will  reveal  their  nature.  The  assertion  that 
catalepsy  may  be  mistaken  for  tetanus,  apoplexy,  or  syncope  is  unwarranted, 
if  its  characteristics  are  borne  in  mind. 

Prognosis. — It  is  rare  for  death  to  occur  during  an  attack  of  catalepsy ; 
the  prognosis,  so  far  as  life  is  concerned,  is  good ;  but  whether  a  recurrence 
of  the  attack  can  be  prevented  is  more  difficult  to  answer.  The  nature  of 
the  causal  affection  will  here  be  the  determining  factor.  In  the  majority  of 
cases  the  attacks  recur  at  intervals  during  the  entire  life  of  the  patient. 

Treatment. — In  the  treatment  of  this  affection  we  must  above  all 
endeavor  to  remove  the  producing  cause  of  the  abnormal  condition.  That 
this  is  not  easily  accomplished,  and  frequently  cannot  be  done  at  all,  is 
shown  by  the  ill  success  which  attends  our  efforts  in  the  treatment  of  other 
severe  hysterical  conditions.  The  general  nutrition  of  the  child  must  be 
improved  by  dietetic  or  medicinal  means ;  above  all,  good  food  and  fresh 
air  are  to  be  recommended,  and  then  hydrotherapy,  massage,  gymnastics, 
and  bitter  tonics  will  be  found  of  value.  The  former  depletory  mode  of 
treatment,  by  means  of  venesection,  diaphoretics,  emetics,  etc.,  cannot  be 
too  severely  condemned.  Specifics  do  not  exist.  For  the  cure  of  catalepsy, 
as  for  that  of  all  other  diseases  in  which  the  treatment  is  difficult,  innumer- 
able remedies  have  been  recommended.  Chinin,  purgatives,  anthelmintics, 
chloride  of  sodium,  electricity,  etc.,  have  each  been  credited  with  the  cure 
of  certain  cases. 

During  the  attack  itself  very  little  is  to  be  done.  The  attack  generally 
ceases  by  self-limitation,  independently  of  any  remedies  employed.     Those 
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cases  in  which  the  attack  may  be  interrupted  by  a  pail  of  cold  water  or  the 
actual  cautery  are  probably  not  true  cases  of  catalepsy.  In  the  majority 
of  cases  the  use  of  the  faradic  brush  or  the  actual  cautery  is  valueless; 
Pressure  over  the  supraorbital  foramina,  as  well  as  over  the  ovaries  in  female 
patients,  may  be  tried.  In  a  case  of  Strubing's,  both  manipulations  were 
capable  of  interrupting  the  attack  temporarily. 

All  that  we  can  do  is  to  keep  up  the  nutrition  of  the  patient,  making 
use  of  the  stomach-tube,  if  necessary. 


MYOTONIA   CONGENITA. 

(THOMSEN'S   DISEASE.) 

Definition. — This  disease,  which  is  named  after  the  physician  who,  him- 
self afflicted,  first  attracted  general  attention  to  it  by  his  thorough  descrip- 
tion, is  a  peculiar  disorder  of  the  voluntary  movements,  characterized  by  au 
inhibition  of  these  movements,  due  to  a  stiffness  and  teusion  of  the  muscles, 
and  occurring  particularly  after  a  period  of  inactivity. 

History. — In  1876  the  disease,  as  it  occurred  in  himself  and  in  four 
generations  of  his  family,  was  first  described  by  Dr.  J.  Thomsen.  Twenty- 
three  cases  occurred  in  this  family.  The  title  employed  in  his  description 
was  "  Tonic  spasms  in  voluntarily  moved  muscles."  The  only  references  to 
this  class  of  cases  which  can  be  found  prior  to  1876  are  one  by  Sir  Charles 
Bell  and  another  by  Leyden.  Since  Thomsen's  publication  reports  of  simi- 
lar cases  have  been  received  from  nearly  all  countries.  Many  of  these  cases 
have  only  certain  symptoms  in  common  with  the  affection  described  by 
Thomsen,  while  others,  in  addition  to  the  characteristic  symptoms,  present 
phenomena  which  point  to  the  existence  of  central  nerve  disorder.  The 
most  complete  publication  upon  the  subject,  also  containing  an  analysis  of 
the  positive  and  doubtful  cases  published  prior  to  1886,  is  Erb's  monograph 
on  Myotonia  Congenita.  The  number  of  cases  analyzed  in  this  book  is 
twenty-eight ;  this  number  does  not  include  the  cases  (twenty-two  or 
twenty-three)  occurring  in  Thomsen's  own  family,  two  of  which  only  have 
been  described,  and  these  without  any  objective  examination.  The  case  de- 
scribed by  us  was  the  twenty-ninth,  and  since  then  a  few  more  cases  have 
been  published.     This  number  includes  only  the  pure  and  typical  cases. 

Etiology. — The  etiology  of  the  affection  demonstrates  that  the  most 
important  factor  in  its  production  is  heredity.  In  the  majority  of  cases  it 
is  a  family  disease,  and  in  nearly  all  the  patients  the  affection  was  noticed 
in  early  childhood,  as  soon  as  the  child  was  obliged  to  make  systematic  use 
of  its  muscles.  In  a  number  of  cases,  in  addition  to  the  presence  of  the 
same  affection  in  other  members  or  in  collateral  branches  of  the  family, 
other  neuropathic  disorders  were  present. 

Thus,  Weidmann  gives  the  history  of  a.patient,  of  whom  one  brother 
Vol.  IT.— 60 
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was  epileptic  and  another  had  died  in  consequence  of  a  meningitis ;  Knud 
Pontoppidan  describes  a  case  in  whose  family  numerous  neuropathic  dis- 
orders were  found ;  and  in  the  family  of  a  patient  of  Bernhardt's  a  number 
of  consanguineous  marriages  had  occurred. 

Males  seem  to  be  more  frequently  affected  than  females.  Of  the  in- 
fluence of  other  causes,  particularly  psychic  emotion,  we  know  little :  cases 
have  been  described  by  Seeligmuller,  Peters,  and  Engel  in  which  the  origin 
of  the  affection  is  ascribed  to  fright.  Engel's  case  is  probably  not  a  genuine 
case  of  Thomsen's  disease.  Climate  and  country  may  have  some  influence 
upon  its  production;  the  affection  appears  to  be  more  common  in  Scan- 
dinavia and  Germany  than  in  France  and  England,  and  is  exceedingly  rare 
in  America. 

Pathology. — Autopsies  do  not  exist.  In  a  number  of  cases  pieces  of 
muscle  have  been  either  excised  or  removed  by  the  harpoon  intra  vitam. 
Thus,  microscopical  examinations  of  muscle  were  made  by  Ponfick,  Petrone, 
Jacusiel-Grawitz,  Knud  Pontoppidan,  Rieder,  Erb,  and  ourselves,  but  by 
all,  with  the  exception  of  Erb  and  ourselves,  with  purely  negative  results, 
Erb  found  the  changes  in  the  muscles  to  consist  of  an  enormous  hyper- 
trophy of  all  fibres,  and  great  proliferation  of  nuclei,  with  altered  appear- 
ance of  the  minute  structure  (indistinct  transverse  striation,  homogeneous 


Fig.  1. 


Myotonia  congenita.    Quadriceps  femoris.    Transverse  section,    x  300. 

appearance  on  transverse  section,  formation  of  vacuoles  in  the  fibre), 
addition,  a  slight  increase  of  the  perimysium  is  noticeable.     (Fig.  1.) 


In 
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In  addition  to  these  points  emphasized  by  Erb,  we  were  able  to  de- 
monstrate another  change  which  is  exceedingly  characteristic.  This  is  the 
distinct  division  of  the  fibre  into  angular  fields,  varying  in  size,  and  similar 
to  the  faintly-indicated  Cohnheim's  fields  of  normal  muscle.  The  splitting 
up  of  the  fibre  can  in  many  places  be  traced  into  extremely  minute  fields, 
and  in  many  instances  is  so  well  marked  that  comparatively  wide  gaps  are 
visible  between  the  angular  fields.  Almost  everywhere  transverse  sections 
show  (with  high  powers,  1200)  a  lack  of  continuity  between  the  groups  of 
sarcous  elements.     (Fig.  2.)     The  threads  of  protoplasm  which  normally 

Pig.  2. 


Myotonia  congenita.    Quadriceps  femoris.    Transverse  section  of  a  muscle-fibre.    X1200. 


connect  the  sarcous  elements  among  themselves  are  almost  everywhere 
broken.  In  the  normal  slits,  corresponding  to  the  boundaries  of  the  sarco- 
plasts,  as  seen  in  longitudinal  section,  no  protoplasmic  connections  are 
visible.     (Fig.  3.) 
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Microscopically  as  well  as  clinically,  therefore,  Thomsen's  disease  ap- 
pears to  be  an  affection  of  the  muscles  alone.  That  the  disease  is  a  con- 
genital malformation  of  the  muscular  fibres  is  proved  by  the  augmented 
size  of  each  individual  fibre  and  by  an  increase  in  number  of  nuclei  and 
in  the  breadth  of  the  perimysium.  It  is  obvious  that  a  considerably  larger 
number  of  embryonic  sarcoplasts  must  have  entered  into  the  construction 


Fig.  3. 


Segment  of  a  muscle-fibre  from  myotonia  congenita.    Quadriceps  femoris.    Longitudinal 

section.    X  1200. 

of  each  individual  fibre  than  is  the  case  in  normal  development.  Such  a 
muscle  necessarily  has  a  considerably  larger  number  of  sarcous  elements, 
or,  which  is  synonymous,  more  contractile  matter,  than  a  normal  muscle, 
and  therefore  the  contraction  of  such  a  muscle  is  more  liable  to  become 
exaggerated,  or,  to  use  another  expression,  tetanic.  This  is  seen  under  the 
microscope  in  the  form  of  clusters  of  sarcous  elements  aggregated  to  a  close 
contiguity.  In  normal  muscle  the  motor  nerves  are  known  to  terminate  in 
the  form  of  plates  beneath  the  sarcolemraa,  but  upon  the  surface  of  the 
muscle-fibre.  The  continuity  between  these  motor  end-plates  and  the  adja- 
cent sarcous  elements  is  established  by  delicate  threads  of  protoplasm.     The 
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continuity  throughout  the  muscle-fibre  is  preserved  by  such  filaments  inter- 
connecting all  the  sarcous  elements  in  every  direction.  "We  can  thus  con- 
ceive how  the  nerve-impulse  is  transmitted  from  the  motor  nerve  to  the 
terminal  plate,  thence  into  the  adjacent  sarcous  elements,  and  finally  into 
all  the  contractile  particles  of  a  muscle. 

In  Thomsen's  disease  the  motor  nerves  and  motor  end-plates  do  not 
show  any  deviation  from  the  normal,  so  that  the  nerve-impulse  is  trans- 
mitted into  the  muscle-fibre  in  the  same  manner  as  in  the  normal  condition. 
The  result  of  this  reception  of  impulse  will  be  a  contraction,  which,  es- 
pecially after  a  certain  rest,  will  be  a  hypercontraction,  or,  rather,  tetanus. 
This  tetanus  leads  to  an  agglomeration  of  a  certain  number  of  sarcous  ele- 
ments, with  a  break  in  the  continuity  of  the  contracted  clusters.  In  conse- 
quence of  this  tetanus,  the  nerve-influence  is  inhibited  for  so  long  as  the 
tetanus  lasts.  After  the  lapse  of  a  few  seconds  the  tetanic  contraction  will, 
subside,  the  continuity  between  the  hitherto  separated  groups  of  sarcous 
elements  will  become  re-established,  and  the  propagation  of  nerve-influence 
will  be  again  rendered  possible.  We  can  thus  understand  the  peculiar  re- 
action of  the  muscles  to  the  various  stimuli  when  applied  directly  to  them ; 
but  why  the  muscles  should  react  differently  to  indirect  stimulation  is  still 
inexplicable. 

Symptomatology. — The  disease  is  characterized  by  an  inhibition  and 
awkwardness  of  voluntary  movements,  occurring  particularly  after  a  period 
of  rest,  gradually  disappearing,  and  remaining  absent  as  long  as  the  exertion 
is  continued.  The  peculiarity  is  already  noticeable  in  children  when  they 
first  begin  to  play ;  they  are  awkward  in  their  movements  and  cannot  com- 
pete with  their  playmates  in  such  games  as  require  full  and  rapid  control 
of  the  muscles. 

Subjectively,  the  affection  consists  in  an  inhibition  of  the  rapid  and 
prompt  execution  of  all  voluntary  movements,  in  consequence  of  a  stiffness 
and  tonic  spasm  occurring  in  the.  muscles.  After  a  period  of  rest,  upon 
any  exertion,  the  spasm  will  be  at  its  height :  the  muscles  are  then  com- 
pletely stiff,  and  movements  can  be  executed  only  with  the  greatest  diffi- 
culty, if  at  all  :  thus,  in  our  patient,  if  he  while  running  accidentally  stubbed 
his  toe,  the  entire  body  became  stiff,  he  fell  to  the  ground,  and  was  then  un- 
able to  arise  until  the  spasm  had  passed  away.  The  spasms  always  pass 
off  soon,  and  during  the  intervals  the  patients  do  not  differ  from  healthy 
persons.  Thus,  a  patient  who  upon  getting  out  of  bed  in  the  morning 
cannot  walk  at  all,  on  account  of  the  spaspi,  will  after  repeated  attempts 
succeed  in  making  a  few  steps,  and  will  then  be  able  to  walk  for  hours 
without  any  trouble ;  the  next  period  of  rest  will,  however,  again  bring  on 
the  spasm.  Various  grades  of  severity  are  found  in  various  patients.  Gen- 
erally, all  the  voluntary  muscles,  with  the  exception  of  those  of  the  face, 
tongue,  and  eyeballs,  are  thus  affected ;  in  our  case  these  muscles  did  not 
differ  from  those  of  the  rest  of  the  body.  Certain  influences  seem  to 
increase  the  severity  of  the  symptoms,— above  all,  long-continued  rest,  even 
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standing ;  cold,  cold  baths,  and  also  great  heat,  will  produce  this  result. 
Of  great  importance  in  the  production  of  the  spasm  are  psychical  ex- 
citement sudden  fright,  sudden  sensory  impressions,  as  a  false  step,  etc. 
Moderate  active  exercise  tends  to  ameliorate  the  condition  of  the  patients. 
In  every  other  way  they  appear  normal ;  no  other  symptoms  of  nervous 
disorder  are  ever  present ;  nutrition,  etc.,  is  perfect.  Objectively  we  find 
disorders  present  which  also  are  entirely  confined  to  the  voluntary  motor 
system.  The  muscles  show  an  increase  in  size,  in  most  cases  a  truly  athletic 
development ;  the  force  of  the  muscles  is,  however,  always  less  than  their 
size  would  lead  us  to  suppose.  Fibrillary  twitchiugs  or  disorders  of  sensa- 
tion are  not  present.  The  tendon  reflexes  are  generally  normal,  sometimes 
reduced,  and  even  vary  at  different  times  in  one  and  the  same  patient. 
Peculiar  changes  in  the  mechanical  and  electrical  excitability  of  the  muscles 
are  found,  which  have  been  summed  up  by  Erb  under  the  name  of  myo- 
tonic reaction  (My.R.)  The  mechanical  excitability  of  the  nerves  is  normal, 
that  of  the  muscles  is  increased.  In  our  case,  a  blow  with  the  percussion- 
hammer  produced  a  slow  contraction  of  the  irritated  fibres,  they  remaining 
contracted  and  forming  a  distinct  groove  in  the  muscle,  which  lasted  from 
twenty  to  forty  seconds.  The  faradic  excitability  of  the  nerves  is  also 
normal,  that  of  the  muscles  is  increased  and  altered.  Here,  also,  a  slow, 
tonic,  persistent  contraction  occurs.  "Very  strong  currents  produce  per- 
sistent contractions  from  both  nerve  and  muscle.  Single  opening  shocks 
always  produce  quick,  lightning-like  contractions  from  nerve  and  muscle. 
The  galvanic  excitability  of  the  nerves  is  normal,  while  the  muscles  show 
an  increased  excitability  with  qualitative  change.  The  kathodal  closure 
contraction  and  anodal  closure  contraction  are  about  equal,  or  the  A.C.C. 
is  stronger  than  the  K.C.C.  Marked  local  furrows  and  depressions  are 
formed  under  the  excitation  electrode.  Erb  in  his  cases  noted  undulatory, 
rhythmical  contractions  moving  from  the  kathode,  where  they  originated, 
to  the  anode,  where  they  ceased.  These  contractions  followed  each  other 
"  like  the  waves  of  water  produced  by  a  falling  stone."  In  our  patient 
they  were  at  no  time  observed. 

Diagnosis. — The  diagnosis  of  the  affection  now  presents  no  difficulty, 
on  account  of  the  characteristics  of  the  "  myotonic  reaction  :"  as  far  as 
known,  no  other  affection  gives  a  similar  result  to  electrical  examination. 
Simulation  can,  as  Erb  puts  it,  always  be  detected  by  a  few  blows  with 
the  percussion-hammer  and  a  few  anodal  and  kathodal  closures  with  the 
galvanic  current. 

Treatment  and  Prognosis. — No  treatment  seems  to  exert  any  influence 
upon  the  affection.  Patients  in  time  learn  to  avoid  certain  influences,  such 
as  cold,  damp  air,  psychical  excitement,  etc.,  and  to  encourage  others,  as 
active  muscular  exercise,  and  are  thus  enabled  to  lead  a  fairly  comfortable 
life.  The  affection  lasts  during  the  entire  life  of  the  patient,  and  death 
when  it  occurs  is  due  to  some  other  affection. 
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EXOPHTHALMIC  GOITRE. 

By  JOHN   K.  MITCHELL,  M.t>. 


The  variety  of  names  which  have  been  given  to  this  affection  since  its 
comparatively  recent  recognition  shows  the  uncertainty  in  which  students 
have  remained  as  to  its  pathology.  Exophthalmic  goitre,  Graves's  or  Base- 
dow's disease,  Cachexia  exophthalmica,  Tachycardia  strumosa,  Exophthal- 
mos ansemicus,  are  but  a  few  of  the  titles  bestowed  upon  a  collection  of 
symptoms  now  usually  regarded  as  nervous  in  their  origin. 

To  the  perfect  picture  of  exophthalmic  goitre  three  cardinal  symptoms 
are  necessary, — enlargement  of  the  thyroid  gland,  palpitation  of  the  heart, 
and  prominence  of  the  eyeballs. 

Yet,  as  Trousseau  has  pointed  out,  one  of  these  may  be  wanting,  and 
still  the  diagnosis  be  easily  made  if  the  others  are  present.  The  one  most 
commonly  absent  is  the  exophthalmos,  as  in  the  case  detailed  on  page  957. 

History. — Stokes,1  who  himself  added  much  to  the  knowledge  of  this 
affection,  attributes  to  Flajani  (1800)  the  observation  of  the  coincident 
occurrence  of  cardiac  trouble  with  swelling  of  the  thyroid  gland.  But  the 
"Clinical  Lectures"  of  Graves2  of  Dublin  in  1835  introduced  a  more 
accurate  and  extended  description,  and  Basedow3  in  1840  insisted  for  the 
first  time  upon  the  diagnostic  importance  of  the  three  chief  symptoms, — pal- 
pitation, exophthalmos,  and  glandular  enlargement,  The  malady  has  been 
studied  with  good  results  by  Charcot,4  Von  Graefe,5  Trousseau,6  and  others. 

Etiology. — No  defined  cause  is  known,  but  many  things  seem  to  act 
predisposingly.  Of  the  first  importance  is  sex.  Trousseau  quotes  from 
Withuisen7  fifty  cases,  of  which  but  eight  were  males.  Boss8  says  "it 
affects  the  female  twice  as  often  as  the  male  sex ;"  but  this  is  a  proportion 
of  males  far  greater  than  that  of  most  observers.     In  seven  cases  tabulated 
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1  Diseases  of  the  Heart  and  Aorta,  Dublin,  1853. 

2  Clinical  Lectures,  Dublin,  1835. 

"  Basedow,  Casper's  Wochenschr.  f.  d.  ges.  Heilk.,  No.  13,  1840. 

*  Gazette  Medicale  de  Paris,  1856. 

6  Archiv  f.  Ophthalmologie,  Bd.  iii.,  1857. 

«  Gazette  Medicale  de  Paris,  1862;  Clinique  Medicale,  1865. 

I  have  been  unable  to  verify  this  reference. 
a  Diseases  of  the  Nervous  System,  London,  1883,  vol.  i.  p.  709. 
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by  Von  Graefe  but  one  was  a  male.  Dr.  A.  A.  Eshner1  has  collected  two 
hundred  and  twenty-seven  cases,— forty-two  males  and  one  hundred  and 
eighty-five  females.  Of  seven  cases  winch  I  have  observed  myself,  none 
were  in  men. 

Stokes  thought  that  the  disease  never  occurred  before  puberty,  but  since 
his  time  many  undoubted  cases  have  been  observed  in  children,  though  the 
average  age  of  occurrence  in  Dr.  Eshner's  table  was  between  thirty  and 
thirty-one.  Hawkes2  relates  a  case  in  a  girl  of  six  years;  Pepper3  has 
reported  "a  fully-developed  case"  in  a  girl  of  ten  years,  Solbrig4  in  one 
of  eight,  and  Trousseau5  had  a  patient  aged  fourteen  years. 

Heredity  seems  to  play  but  a  small  part,  if  any,  in  the  production  of 
the  disease :  in  the  case  of  Hawkes  the  father  is  said  to  have  suffered  Avith 
the  same  affection.  The  establishment  of  the  menses  in  girls,  especially 
if  there  be  difficulty,  such  as  dysmenorrhcea  or  irregular  flow,  is  of  im- 
portance, and  the  trouble  is  of  frequent  occurrence  in  female  children  at 
this  time.  The  anaemia  and  chlorosis  which,  are  seen  so  often  about  this 
period  have  also  an  important  share. 

Insanity,  epilepsy,  and  hysteria  are  sometimes  associated  with  exoph- 
thalmic goitre.  Graves  even  suggests  that  globus  hystericus  is  due  to  a 
passing  swelling  of  the  thyroid  gland.  Long-continued  mental  strain, 
anxiety,  and  mental  excitement  act  also  as  causes.  It  is  said  that  the 
disease  has  appeared  suddenly  after  violent  emotion. 

Of  still  greater  moment  is  the  history  of  a  tendency  to  nervous  affec- 
tions in  the  family  of  the  patient. 

Pathology. — Important  changes  in  the  cervical  portion  of  the  sym- 
pathetic nerve  and  the  lower  cervical  ganglia  have  been  found  in  several 
cases  examined  post  mortem.  A  diminution  of  the  nerve-elements,  together 
with  an  increase  of  the  connective  tissue,  enlargement  and  inflammatory 
alterations  in  the  middle  and  lower  cervical  ganglia,6  and  great  increase  of 
connective  tissue  about  the  cervical  sympathetic,  have  been  observed.  Other 
students  have  failed  to  find  any  marked  changes  in  the  nerves  or  ganglia.7 
Various  alterations  in  the  heart,  true  hypertrophy,  passive  dilatation,  in- 
sufficiency of  the  valves,  fatty  changes  in  the  muscular  fibre,  have  all  been 

noted. 

The  enlargement  in  the  thyroid  gland  is  usually  general,  though  the 
right  side  is  slightly  more  affected  in  many  cases.  The  hypertrophy  is 
never  so  extreme  as  in  ordinary  bronchocele.  The  arteries  are  dilated, 
crooked,  and  anastomose  freely ;  the  veins  are  varicose.     In  some  of  the 


i  Jefferson  Medical  College  Prize  Essay,  1888. 

2  Lancet,  1861,  p.  130. 

»  Transactions  of  the  Medical  Society  of  Pennsylvania,  vol.  xn.,  1879. 

4  Zeitschrift  f.  Psychiatrie,  1870. 

5  Gazette  Medicale  de  Paris,  1862. 

6  Peter,  Gazette  Hebdomadaire,  1864,  p.  180. 
'  Jaccoud,  Pathologie  Interne. 
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autopsies  they  have  been  found  almost  obliterated  and  reduced  to  mere 

fibrous  cords. 

The  glandular  tissue  is  sometimes  itself  increased ;  in  the  later  stages  it 
has  undergone  a  retrograde  cirrhotic  change.  The  cells  are  healthy  or  con- 
tain cysts  filled  with  gelatinous  matter.  In  the  orbit  the  intraorbital  tissues 
are  found  in  an  hypertrophied  condition,  the  deposit  of  adipose  tissue  usu- 
ally <n'eat,  the  veins  enlarged  and  overfull.  Atheroma  of  the  ophthalmic 
artery  is  often  present. 

In  this  confusion  of  results  the  pathological  anatomy  remains  somewhat 
doubtful.  It  has  been  asserted  that  the  increased  rapidity  of  heart-action 
is  produced  by  irritation  of  the  accelerator  nerves  in  the  sympathetic. 
Others  hold  that  the  swelling  of  the  gland  and  the  protrusion  of  the  eye 
are  both  due  to  paralysis  of  the  vaso-motor  portions  of  the  same  nerve ; 
and  here  it  must  be  agreed  that  Ross  is  right  in  saying  that  it  is  a  some- 
what strained  interpretation  to  assume  that  one  set  of  fibres  is  irritated  by 
the  same  lesion  that  has  paralyzed  another  set.  He  himself  offers  the  not 
very  much  more  satisfactory  suggestion  that  in  peripheral  nerves  both 
paralysis  and  irritation  sometimes  happen  from  the  same  cause  in  one  nerve, 
as  may  be  the  case  in  a  neuritis. 

But  the  whole  subject  is  in  too  vague  a  state  and  offers  too  many  contra- 
dictions for  us  to  do  more  than  mention  these  differing  observations,  waiting 
for  further  investigation  to  settle  definitely  the  pathology  of  the  affection.1 

Symptoms. — The  disease,  usually  slow  and  chronic  in  its  onset  and 
running  a  long  course,  may  be  acute  both  in  development  and  in  disappear- 
ance. This  happens  in  those  cases  where  great  excitement  or  violent 
emotion  has  been  the  cause.  In  Solbrig's  case  (referred  to  above)  the 
patient  had  entirely  recovered  in  ten  days. 

Before  any  external  appearances  of  the  disease  can  be  seen,  the  patient 
is  irritable,  hysterical,  and  complaining  often  of  palpitation,  shortness  of 
breath,  flushing,  and  choking  sensations.  On  examination,  the  pulse  is 
found  greatly  hastened,  beating  100  or  120  times  in  a  minute  in  the  less 
severe  cases,  and  in  the  worse  ones  too  fast  to  be  counted.  On  studying 
the  chest,  it  will  be  found  that  the  area  of  visible  cardiac  pulsation  is  in- 
creased f  the  arteries  beat  violently  at  the  base  of  the  neck,  and  an  epigastric 
pulsation  is  seen.  On  percussion,  the  precordial  dulness  is  generally  found 
more  extended  than  is  normal  ;  and  on  auscultation,  a  soft  blowing  murmur 
at  the  base  of  the  heart,  distinctly  transmitted  into  the  carotid,  and  some- 
times into  the  thyroid  arteries,  is  heard.  Next  in  order  is  the  appearance 
of  thyroid  swelling,  though  it  may  precede  the  development  of  palpitation. 
1  he  right  side  is  slightly  oftener  enlarged  than  the  left;  both  may  be 
equally  swoUen,j)rJhe^overgrowth  may  be  markedly  greater  in  one  lobe 

tlv,lJ!See-alS0  Br7n-Sj<luard>  Lan°et>  vol.  i.,  1875,  who  has  artificially  produced  exoph- 
thalmos m  an.mals;  Boddaert,  Bulletin  de  la  Societe  de  Medecine  de  Gaud,  1872; 
Eulenberg,  Ziemssen's  Cyclopedia. 

2  Trousseau,  Clinique  Medicale,  tome  ii. 
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than  in  the  other.     The  tumor  is  soft,  pulsating,  and  a  thrill  like  that  of 
an  aneurism  is  communicated  to  the  hand  on  touching  it. 

Exophthalmos  comes  last  in  the  order  of  occurrence,  and  may  vary 
from  a  mere  prominence  of  the  eyeballs  to  a  degree  of  protrusion  so  great 
that  the  eyelids  are  unable  to  close  at  all  and  ulceration  and  destruction  of 
the  cornea  result.  The  appearance  given  by  the  staring  unwinking  eye  is 
very  strange,  and  has  even  caused  the  patient  to  be  supposed  insane.1  A 
sign  first  pointed  out  by  Von  Graefe2  is  of  very  great  importance  in  the 
early  recognition  of  the  disease.  On  rolling  the  eyeball  downward,  the 
upper  lid,  which  in  health  moves  in  perfect  accord  with  it,  follows  tardily. 
In  exophthalmos  mechanically  brought  about,  as  by  tumors,  this  does  not 
occur.  This  would  seem  to  point  to  the  sympathetic  nerve  as  a  partial 
cause  of  the  protrusion,  since  Miiller  has  proved  that  the  smooth  muscular 
fibres  of  the  upper  lid  receive  their  innervation  from  the  sympathetic. 
The  symptom  is  not  invariably  present,  but  Von  Xxraefe  has  seen  it  with  a 
very  trifling  degree  of  exophthalmos. 

With  the  ophthalmoscope,  according  to  Becker,  the  retinal  arteries  are 
seen  increased  in  size  and  pulsate  visibly. 

The  order  in  which  these  three  symptoms  are  here  given,  palpitation, 
thyroid  swelling,  exophthalmos,  is  that  in  which  they  commonly  occur,  but 
the  rule  is  not  without  exceptions,  and,  as  has  already  been  said,  cases  are 
often  seen  in  which  one  of  the  three  signs  is  entirely  absent. 

Some  observers  have  noticed  slight  increase,  others  slight  decrease,  of 
bodily  temperature  in  the  course  of  the  disease.  In  my  own  cases  a  slight 
rise  of  temperature  has  been  always  present. 

Treatment. — In  former  days  the  chief  remedies  against  the  disease 
were  quinine,  iron,  and  other  tonics,  on  the  theory  of  its  cause  being  in  the 
anamic  state  of  the  sufferer ;  nor  should  such  means  be  neglected.  Many 
men  have  pinned  their  faith  to  many  drugs :  heart  tonics  and  heart  depres- 
sants, digitalis,  veratrum,  belladonna,  aconite,  iodine  and  its  compounds, 
bromide,  arsenic,  ice,  and  hydrotherapy,  have  all  been  vaunted,  and  may 
indeed  all  be  useful.  Trousseau  asserts  that  iodine  increases  all  the  symp- 
toms, and  recommends  digitalis  and  ice-bags  locally  applied  to  the  goitre 
and  to  the  eyes.  Recent  writers3  have  found  tincture  of  strophanthus  of 
use.  Dr.  J.  D.  Ely 4  thinks  that  he  has  cured  cases  with  tincture  of  Phy- 
tolacca decandra. 

The  indications  would  seem  to  be  to  decrease  the  palpitation  by  re- 
moving any  external  causes  which  may  produce  or  add  to  it,  to  improve  the 
nutrition  should  the  patient  be  anaemic,  and,  while  thus  treating  the  symp- 
toms which  cause  distress,  to  endeavor  to  reach  that  which  is  probably  the 
original  cause  of  the  disease  by  improving  or  altering  from  its  morbid  state 

,  Graves  2  Deutsche  Klinik,  1864,  p.  158. 

3  Brower",  Journal  of  the  American  Medical  Association,  xi.,  1886.     The  author  lays 
least  stress  on  the  more  important  part  of  his  treatment,-galvanism  to  the  sympathetic. 
*  Medical  Age,  April  10,  1888. 
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the  sympathetic  nerve.  The  first  end  may  be  best  gained  by  prescribing 
avoidance  of  exertion,  and,  so  far  as  may  be,  of  excitement.  In  bad  cases 
it  is  well  to  put  the  patient  to  bed  for  a  time  while  carrying  out  other  treat- 
ment. The  sick  person  should  avoid  entirely  the  ascent  of  steps.  A  supine 
position  for  some  hours  during  the  day  should  be  insisted  upon.  Mean- 
while, tincture  of  strophantus  in  small  and  frequent  doses  may  be  given, 
and  the  effect  very  carefully  watched.  Ice-bags  to  the  eyes,  to  the  goitre, 
about  the  base  of  the  neck,  and  to  the  cervical  spine  should  be  applied  for 
as  long  as  the  patient  can  bear  them,  several  times  in  the  day.  This  is  a 
remedy  which  may  be  dangerous  in  persons  with  weak  hearts,  and  must 

also  be  watched. 

I  have  over  and  over  seen  excellent  results  from  the  bold  use  of  tincture 
of  strophantus,  used  at  first  with  caution,  the  patient  being  kept  at  absolute 
rest,  under  milk-diet,  and  locally  treated  by  galvanism,  as  below  described, 
and  by  the  use,  twice  daily,  of  thorough  massage  of  the  eyeballs  and  the 
throat.  This  latter  means  is  followed  by  marked  and  immediate  lessening 
in  the  circumference  of  the  neck. 

Most  important  and  most  useful  of  all  is  the  galvanic  current.  This  is 
best  applied  as  suggested  by  Eulenberg :'  one  pole  over  the  cervical  sym- 
pathetic, the  other  over  the  body  of  the  heart.  Eulenberg  recommends 
that  the  negative  pole  be  placed  over  the  nerve  in  the  neck,  on  either  side 
alternately,  or,  better,  with  a  divided  electrode  over  both  nerves  at  once. 
This  has  decidedly  the  most  influence,  but  I  have  not  been  able  to  see  that 
there  was  any  choice  as  to  the  direction  in  which  the  current  should  pass. 
With  either  the  positive  or  the  negative  electrode  pressed  firmly  down  at 
the  base  of  the  neck  in  the  worst  case  which  I  have  seen,  the  pulse,  which 
bad  been  beating  at  125  or  130,  would  drop  in  a  few  minutes  to  98.  The 
treatment  must  be  persisted  in  for  a  long  while.  It  may  be  weeks  before 
any  improvement  appears.  It  will  probably  be  months  before  any  lasting 
gain  is  made.  The  current-strength  can  seldom  be  borne  greater  than  from 
two  to  three  milliamperes. 

Besides  the  rest  and  avoidance  of  excitement  already  spoken  of,  the  diet 
should  be  carefully  regulated ;  coffee  and  tea  should  be  omitted,  and  little 
meat  eaten.  If  possible,  a  country  life  should  be  chosen.  Eulenberg  also 
advises  a  course  of  chalybeate  waters,  such  as  those  of  Schwalbach  in 
Europe  or  the  iron  springs  of  Saratoga. 

The  exophthalmos  is  sometimes  so  great  as  to  need  local  treatment. 
Von  Graefe  suggests  painting  the  upper  lid  and  the  space  between  the  eye- 
brows with  tincture  of  iodine,  the  inunction  of  ointment  of  the  iodide  of 
potash,  wet  compresses,  and  even  in  extreme  cases  tarsorrhaphy.  It  is  not 
likely  in  young  patients  that  the  exophthalmos  would  be  sufficiently  great  to 
call  for  so  severe  a  measure,  but  Von  Graefe  has  done  the  operation  in  older 
persons,  and  Drs.  Levis  and  Roberts  have  performed  it  in  this  country. 


1  Ziemssen's  Cyclopedia,  vol.  xiv.  p.  102. 
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The  following  notes  from  the  case-book  of  the  out-patient  department 
of  the  Philadelphia  Infirmary  for  Nervous  Diseases  present  an  example 
of  the  kind  of  cases  mentioned  above,  in  which,  while  one  of  the  cardinal 
symptoms  was  absent,  there  could  yet  be  no  doubt  of  the  diagnosis.  They 
are  printed  by  permission  of  Dr.  Wharton  Sinkler,  in  whose  clinic  they 
were  taken. 

L.  A.,  aged  14.  An  excellent  personal  and  family  history  was  given,  the  patient's 
own  health  having  heen  perfect  until  about  one  year  since,  when  she  first  had  slight  men- 
struation. At  about  the  same  time  she  noticed  a  rapidly-increasing  shortness  of  breath  on 
very  slight  exertion.  The  menses  were  irregular.  The  girl  was  unusually  irritable  and 
nervous.     After  some  months  a  slight  swelling  of  the  throat  appeared. 

When  brought  to  the  clinic  she  had  a  pulse  of  1£0,  a  blowing  murmur  heard  in  the 
arteries  of  the  neck  and  over  the  body  of  the  heart,  much  increased  by  the  slightest  exer- 
cise. The  tumor,  which  was  decided  but  not  very  large,  was  perfectly  bilateral,  soft  and 
pulsatile,  and  communicated  a  marked  thrill  to  the  hand.  No  exophthalmos.  She  was 
ordered  galvanism  to  the  sympathetics  three  times  a  week.  After  a  few  applications  it 
was  noted  that  within  two  or  three  minutes  after  the  current  began  to  pass  the  pulse  fell  to 
108.  Persisting  with  the  treatment,  a  still  more  marked  improvement  took  place,  and  at 
the  present  time  the  promise  for  a  permanent  cure  seems  bright.  Her  general  condition  is 
also  greatly  better  under  an  ordinary  tonic  treatment. 


HYSTERIA. 

By  CHAKLES  K.  MILLS,  M.D. 


DEFINITION   AND   GENERAL   CONSIDERATIONS. 
Hysteria  will  be  considered  as  occurring  in  children  before  the  age 
of  puberty.    In  the  "  American  System  of  Practical  Medicine"  is  a  general 
discussion  of  the  affection  by  the  writer,  in  which  juvenile  hysteria  is  not 
neglected,  but  it  will  here  be  treated  of  more  fully. 

In  children,  as  in  adults,  hysteria  may  be  defined  as  a  functional  nervous 
disease,  characterized  by  special  symptoms,  any  or  all  of  which  are  related 
in  varying  degree  to  abnormal  psychical  conditions.  Hysteria,  like  insanity, 
is  therefore  possible  when  the  mind  has  sufficiently  developed  for  the  child 
to  be  affected  for  good  or  evil  by  its  environment,  and  cases  properly  called 
hysterical  have  been  observed  in  very  early  childhood.  Gillette1  has  re- 
ported a  case  of  hysterical  paralysis  in  a  girl  only  eighteen  months  old. 
Hysterical  hyperesthesia,  neuralgia,  aphasia,  aphonia,  and  other  phenomena 
have  been  recorded  almost  in  infancy.  Abortive  or  incomplete  hysteria  is 
more  common  in  boys  and  girls  before  puberty  than  is  the  fully-developed 
disease,  by  which  is  meant  the  affection  showing  various  grave,  correlated 
phenomena,  such  as  severe  spasm,  hemianesthesia,  amblyopia,  and  paresis. 
The  neurosis  in  young  children  is  more  restricted  than  in  those  older,  in 
accordance  with  their  smaller  capacity,  education,  and  experience.  Hysteria 
is  largely  a  disease  of  impulse  and  feeling,  and,  as  these  are  less  under  con- 
trol in  the  child  than  in  the  adult,  flitting  hysterical  manifestations  must  be 
common  at  an  early  age ;  but  even  the  gravest  form  of  the  disease  may 
occur  in  childhood. 

Briquet,  according  to  Jacobi,2  states  that  twenty  per  cent,  of  his  cases 
occurred  in  children,  recording  eighty-seven  cases,  all  girls,  between  five 
and  twelve  years  of  age ;  Amann  collected  sixteen  from  eight  to  fifteen  years 
in  a  total  of  sixty-eight ;  Althaus,  seventy-one  below  ten  years  out  of  eight 
hundred ;  Landouzy,  forty-eight  from  ten  to  fifteen  years  out  of  three  hun- 

1  New  York  Medical  Journal  and  Obstetrical  Review,  1882,  vol.  xxvi.  p.  66. 

2  American  Journal  of  Obstetrics  and  Diseases  of  "Women  and  Children,  June,  1876, 
vol.  ix.  No.  2,  p.  285. 
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dred  and  fifty-one  ;  and  Scanzoni,  four  below  ten  years  and  thirteen  between 
ten  and  fifteen  years  out  of  two  hundred  and  seventeen. 

The  literature  of  hysteria  in  children  is  not  extensive.  A  lack  is  par- 
ticularly to  be  observed  in  treatises  on  diseases  of  children,  as  in  those  of 
Meigs  and  Pepper,1  West,2  and  others.  Henoch 3  considers  hysterical  affec- 
tions in  children  at  some  length,  Ashby  and  Wright*  have  a  short  but 
practical  chapter,  and  Goodhart 5  reports  a  case  or  two  under  the  head  of 
functional  nervous  disorders.  More  attention  has  been  paid  to  the  subject 
by  neurologists  and  alienists.  Georget6  recorded  observations  in  1824,  and 
cases  were  reported  by  Landouzy7  in  1846,  and,  as  above  mentioned,  by 
Briquet,8  whose  great  work  on  hysteria  appeared  in  1859.  Jolly9  holds 
that  in  childhood,  long  before  puberty,  well-marked  hysterical  phenomena 
occur,  endorsing  the  opinion  of  Briquet  that  in  one-fifth  of  all  cases  the 
development  of  hysteria  takes  place  before  the  twelfth  year.  Rosenthal 10 
believes  in  its  frequency  in  young  girls,  but  has  observed  only  two  instances 
in  boys. 

Articles  on  hysteria  in  children,  but  in  small  number  compared  to  the 
immense  literature  of  the  general  subject,  have  appeared  in  German, 
French,  Italian,  English,  and  American  medical  journals.  Among  Ger- 
man writers  the  subject  has  been  discussed  by  Henoch,11  Smidt,12  Mendel,13 
Riegel,14  Herz,15  Riesenfeld,16  Pukler,17  Engelsburg,18  and  Hirschfeld.19  Cases 
have  been  reported  by  Italian  observers,  as  by  D'Abundo.20  Bourneville 
and  D'Olier21  in  1880  reported  the  case  of  a  young  boy  stricken  with  hys- 
tero-epilepsy  offering  all  the  phenomena  manifested  by  a  woman  or  a  young 
girl,  and  as  early  as  1882  Charcot22  published  a  lecture  on  hysteria  in  young 


1  Practical  Treatise  on  the  Diseases  of  Children. 

2  Diseases  of  Infancy  and  Childhood. 

»  Lectures   on  Children's   Diseases,  translated  by  John  Thomson,  M.B.,  etc.,  New 
Sydenham  Society,  London,  1889. 

*  Diseases  of  Children,  Medical  and  Surgical,  London,  1889. 

s  Guide  to  Diseases  of  Children,  edited  by  L.  Starr,  M  D.,  Philadelphia,  1889. 

«  De  l'Hypochondrie  et  de  l'Hysterie,  1824. 

7  Traite  complet  de  l'Hysterie,  1846. 

8  Traite  clinique  et  therapeutique  de  l'Hysterie. 
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boys-  Bourneville  and  Bonnaire1  also  have  reported  interesting  observa- 
tions'on  hystero-epilepsy  in  a  young  boy,  the  case  having  been  cured  by 
hydropathy  with  gymnastics  and  internal  treatment.  Casaubon2in  1884 
wrote  his  thesis  on  hysteria  in  young  boys,  and  Peuzniez3  in  1885  his  on 
hysteria  in  children,  collecting  the  most  important  facts  on  the  subject. 

Among  English  authors  Wilks4  and  Gowers 5  in  their  text-books,  and 
Thompson,8  Koberts,7  Barlow,8  and  Springthorpe 9  in  journals,  have  dis- 
cussed the  subject.  While  American  authors  on  hysteria  in  children  have 
not  been  numerous,  some  of  the  papers  have  been  original  in  method  of 
treatment,  as,  for  instance,  those  of  Jacobi 10  and  Shaffer.11  Dessau,12  Car- 
reau,13  Gillette,14  Lee,15  Bemiss,16  and  Weir  Mitchell 17  have  recorded  inter- 
esting observations. 

ETIOLOGY. 

The  old  classification  into  predisposing  and  exciting  is  as  good  a  sub- 
division of  the  causes  of  hysteria  in  children  as  any  other,  although  it  is 
sometimes  difficult  to  separate  one  of  these  classes  of  causes  from  the  other. 
Bad  education  or  training,  climate,  social  condition,  traumatism,  or  mastur- 
bation might  in  a  certain  case  be  either  a  predisposing  or  an  exciting  cause. 

Among  the  most  important  predisposing  causes  may  be  ranked  heredity, 
improper  educational  methods,  neglect  of  physical  health,  the  ill  effects  of 
bad  example,  unusual  hardship,  climate,  and  depraved  conditions  of  the 
blood. 

The  influence  of  heredity  as  a  predisposing  cause  of  hysteria  is  gen- 
erally recognized.  The  neurotic  constitution  is,  after  all,  the  most  frequent 
predisposition  to  hysteria,  and  Briquet,  Amann,  and  others  give  valuable 
statistics  to  show  the  more  or  less  direct  transmission  of  the  disease  from 
parents  to  children,  particularly  from  mothers  to  daughters.  In  such  cases 
both  the  inheritance  and  the  influence  of  parental  example  may  assist  in 
producing  the  disorder.  Some  years  ago  I  saw  in  consultation  a  striking 
example  of  this, — a  typical  case  of  hystero-epilepsy  in  a  girl  eleven  years 
of  age,  whose  mother  I  had  treated  several  years  before  for  the  same  affec- 

I  LeProgres  Med.,  1882,  x.  645-648.  i  These,  Paris,  1884.  "  Ibid.,  1886. 
*  Lectures  on  Diseases  of  the  Nervous  System,  1883. 

s  Epilepsy  and  other  Chronic  Convulsive  Diseases,  1885 ;  also,  A  Manual  of  Diseases 
of  the  Nervous  System,  1888. 
6  Lancet,  November  8,  1877. 
'  Practitioner,  London,  November,  1879. 

8  British  Medical  Journal,  December  3,  1881. 

9  Australasian  Medical  Gazette,  January,  1885. 

10  American  Journal  of  Obstetrics  and  Diseases  of  "Women  and  Children,  1876. 

II  Archives  of  Medicine,  December,  1879  ;  February,  1880;  April,  1880. 

12  American  Journal  of  Obstetrics  and  Diseases  of  Women  and  Children,  October,  1880. 
18  Ibid.,  etc.,  1881,  vol.  xiv.  p.  504. 

14  New  York  Medical  Journal  and  Obstetrical  Review,  1882,  p.  66. 

15  Ibid. 

10  New  Orleans  Medical  and  Surgical  Journal,  October,  1886,  p.  255. 
"  Lectures  on  Nervous  Diseases,  etc. 
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tl0n".  T!16  Physician  in  attendance  at  first  regarded  the  case  as  one  of 
meningitis,  probably  tubercular.  The  spasm  was  very  similar  in  many  of 
its  features  to  that  from  which  the  mother  had  suffered.  She,  like  the 
mother,  had  the  hystero-epileptoid  status,  passing  from  one  attack  to  another 
for  several  hours.  After  a  careful  review  of  the  symptoms  and  the  history 
of  the  case,  the  doctor  became  convinced  with  me  that  it  was  one  of  grave 
hysteria.     She,  like  the  mother,  made  a  complete  recovery. 

The  inheritance  of  hysteria,  as  of  other  nervous  diseases,  is  often  not 
direct.  Grasset,1  for  example,  has  shown  the  connection  between  the  tuber- 
cular diathesis  and  hysteria,  believing  that  hysteria  is  often  the  manifes- 
tation of  this  diathesis.  The  children  of  the  insane,  the  epileptic,  the 
alcoholic,  and  of  those  suffering  from  certain  organic  diseases,  particularly 
affections  which  insidiously  undermine  nervous  stability,  may  become  hys- 
terical. Children  of  perfectly  healthy  parents  resist  the  development  of 
hysteria,  even  under  strong  exciting  causes.  The  hysterical  constitution  is 
a  morbid  heritage. 

The  neglect  of  the  physical  health  of  children  is  a  frequent  cause  of 
hysteria,  particularly  in  its  minor  manifestations.  Poor  or  badly-selected 
food,  imperfect  ventilation,  too  little  sunshine,  overheating,  or  exposure, 
want  of  cleanliness, — in  brief,  bad  infantile  and  juvenile  hygiene, — lead  to 
the  development  of  hysteria,  as  to  a  multitude  of  other  affections. 

Habitations  and  the  particular  rooms  in  houses  assigned  to  the  children 
have  sometimes  a  marked  influence  in  the  development  of  hysteria.  The 
children  of  the  poor  are  compelled  to  live  as  best  they  can,  but  the  rich 
and  middle  classes  and  even  the  poor  can  improve  the  chances  for  nervous 
and  general  health  by  attention  to  the  opportunities  within  their  reach.  If 
children  are  compelled  to  be  a  large  part  of  their  time  within-doors,  when- 
ever possible  the  most  healthful  rooms  should  be  set  aside  for  their  use. 
Chilly,  sunless,  badly-ventilated  rooms  sap  nervous  vitality;  rooms  of 
good  size  and  southern  exposure  should  be  given  preference.  Just  as  the 
sick,  particularly  of  certain  classes,  get  better  in  sunny  rooms,  so  those  in 
health,  particularly  children,  will  retain  their  health  and  powers  of  resist- 
ance to  disease  in  pleasant  living-rooms. 

"  It  is  really  surprising,"  says  a  recent  writer,2  "  to  see  the  amount  of 
trouble  and  pains  bestowed  on  the  proper  housing  and  feeding  of  horses 
and  dogs  or  other  domestic  animals,  while  at  the  same  time  comparatively 
little  attention  is  paid  to  these  matters  with  regard  to  the  rearing  of  chil- 
dren. Model  stables  and  model  kennels  abound,  while  the  model  nursery 
is  almost  unknown.  Warming,  ventilation,  and  aspect  are  all  subjects 
which  are  thoroughly  considered  in  the  stable,  while  as  regards  the  nursery 
they  are  generally  left  for  chance  to  decide,— though  the  health  of  a  child 
is  surely  more  important  than  that  of  a  horse  or  a  dog." 


1  Brain,  January,  April,  and  July,  1884. 

2  Jessie  Oriana  Waller,  in  Nineteenth  Century,  1889. 
Vol.  IV— 61 
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Bad  educational  methods  may  act  both  as  predisposing  and  as  exciting 
causes  in  children  as  well  as  in  adults.  "  Both  in  our  private  and  public 
educational  institutions  the  conditions  are  frequently  such  as  lead  to  the 
production  of  hysteria  or  confirm  and  intensify  the  hysterical  tempera- 
ment. In  our  large  cities  all  physicians  in  considerable  practice  are  called 
upon  to  treat  hysterical  boys  and  girls,  the  latter  more  frequently,  but  the 
former  oftener  than  is  commonly  supposed.  Hysteria  in  boys,  indeed,  does 
not  always  meet  with  recognition,  from  the  fact  that  it  is  in  boys.  Cases 
of  hysteria  in  girls  under  twelve  years  of  age  have  come  under  my  obser- 
vation somewhat  frequently.  About  or  just  succeeding  examination-time 
these  cases  are  largely  multiplied.  The  hysteria  under  such  circumstances 
may  assume  almost  any  phase ;  usually,  however,  we  have  not  to  deal  in 
such  patients  with  convulsive  types  of  the  disease." 1 

Social  conditions  are  occasionally  active  in  the  development  of  hysteria. 
"While  not  a  disease  of  the  rich,  it  is,  on  the  whole,  more  likely  to  occur 
among  either  the  children  of  the  rich  or  those  who,  while  not  wealthy  them- 
selves, are  willing  to  sacrifice  unduly  in  order  to  over-indulge  their  chil- 
dren. Children  who  are  too  much  pampered  and  allowed  their  own  way 
are  sometimes  the  victims  of  hysteria.  In  our  large  cities,  in  which  all 
houses  are  so  poorly  supplied  with  grounds,  yards,  or  courts,  for  out-door 
exercise,  the  children  even  of  the  well-to-do  develop  hysteria  iu  the  winter 
and  early  spring  because  of  undue  confinement  within-doors.  In-door 
games  and  amusements  failing  or  cloying,  they  indulge  too  much  in  read- 
ing and  in  effeminate  plays.  The  life  of  a  child  should  be  made  as  natural, 
healthful,  and  happy  as  possible,  in  order  to  provide  against  nervous  break- 
down, and  this  can  be  accomplished  only  by  a  proper  admixture  of  in-door 
and  out-door  life,  which  is  too  often  practically  impossible  in  the  winter  in 
cities.  If  parents  cannot  supply  their  children  with  the  amount  of  air  and 
exercise  needed  for  their  health  while  in  the  city,  they  should  make  every 
effort  to  send  them  to  the  country  or  sea-shore  early  in  the  spring  and  for 
a  long  period. 

Either  an  enervating  climate  or  one  of  great  variations  may  develop 
hysteria  in  the  young.  Certain  seasonal  influences  are  potent  in  its  devel- 
opment. Many  observations  have  been  made  by  Mitchell,2  I^ewis,3  and 
others  on  the  effects  of  climate  and  seasons  upon  chorea,  and  the  facts 
obtained  have  about  the  same  significance  for  hysteria ;  in  fact,  the  chorea 
of  children  is  not  seldom  hysterical  in  nature.  Hysterical  chorea  and  hys- 
teria of  other  forms  are,  on  the  whole,  more  likely  to  develop  in  the  spring, 
and  particularly  after  a  severe  winter. 

Aneemia,  chlorosis,  or  the  strumous  habit  may  be  the  groundwork  of 
hysterical  seizures  in  children,  and  it  is  for  this  reason  that  iron,  arsenic, 


1  The  writer,  in  American  System  of  Practical  Medicine. 

2  Lectures  on  Nervous  Diseases,  etc. 

3  Polyclinic,  January,  1887,  vol.  iv.  p.  205. 
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iodine,  the  hypophosphites,  cod-liver  oil,  and  careful  feeding,  with  abun- 
dance of  fresh  air  and  sunshine,  will  often  do  much  for  such  children. 
The  mistake  must  not,  however,  be  made  of  supposing  that  angemia  or 
spansemia  is  a  constant  or  an  almost  universal  cause  of  hysteria  in  children. 
Well-nourished  or  overfed  children  sometimes  suffer  from  hysterical  mani- 
festations, and,  like  the  pampered  poodle  dogs,  do  better  on  a  little  starving 
and  cuffing  than  on  too  much  care  and  coddling. 

Various  disturbances  of  the  sexual  organs  have  long  been  recognized  as 
both  predisposing  and  exciting  causes  of  hysteria  in  children.  Masturba- 
tion is  undoubtedly  very  common  in  young  boys,  and,  while  it  seems  unless 
long  continued  to  have  little  appreciable  effect  upon  those  who  are  robust 
physically  and  mentally,  on  the  weak  and  sensitive  it  produces  various  forms 
of  nervous  break-down  which  may  show  themselves  as  major  or  minor  hys- 
terical affections.  By  some  too  much  and  by  others  too  little  stress  is  laid 
upon  this  cause.  The  constant  irritation  kept  up  by  an  adherent  prepuce  is 
a  cause  of  hysteria  which  has  attracted  abundant  attention ;  it  is  one  of  the 
peripheral  sources  of  hysterical  symptoms  or  paroxysms,  and  perhaps  a  more 
frequent  one  than  many  other  local  irritations,  because  the  sexual  organs 
and  acts  are  the  object  of  abnormal  interest  to  both  children  and  adults  of 
hysterical  tendencies.  Sexual  irritation  sometimes  acts  directly  through  the 
mind,  children  from  lewd  conversation  or  reading,  or  the  observation  of 
indecent  performances,  becoming  erotic  and  hysterical.  While  parents  and 
guardians  should  pay  strict  attention  to  the  protection  of  children  from 
causes  of  this  kind,  they  should  be  careful,  on  the  other  hand,  not  to  lead 
those  innocent  of  any  knowledge  or  thought  of  such  matters  to  their  un- 
timely consideration.  Many  children  in  the  second  year  of  life,  or  even 
earlier,  practise  masturbation;  and  this,  while  it  may  not  be  the  special 
cause  of  the  disease,  by  over-exciting  the  nervous  system  may  prepare  the 
way  for  its  development. 

In  children,  as  in  adults,  imitation,  mimicry,  or  nervous  contagion  often 
plays  an  important  rdle  in  the  production  of  hysteria.  In  this  way  have 
originated  many  of  the  epidemics  and  endemics  of  various  ages  and  coun- 
tries, some  of  which  particularly  affected  children,  as  the  child  pilgrimages 
and  dancing  manias  of  the  Middle  Ages,  with  their  wanderings  and  suffer- 
ings, their  revelations  and  ecstatic  seizures.  These  pilgrimages  took  place 
for  more  than  two  centuries,  and  nothing  to  be  compared  to  them  in  the 
numbers  taking  part  and  the  wide  diffusion  of  the  affection  has  occurred  in 
modern  times.  On  a  smaller  scale,  however,  endemics  of  hysteria  from 
imitation  have  frequently  occurred,  and  some  of  them  have  been  put  on 
record.  One  of  these  was  an  outbreak  in  a  church  home  for  children  in 
Philadelphia,  which  has  been  described  by  Mitchell  (op.  cit).  A  more 
recent  outbreak,  which  attracted  considerable  popular  attention,  was  in 
February,  1889,  in  a  school  for  soldiers'  orphans  at  McAUisterville,  Penn- 
sylvania. The  newspapers  contained  sensational  accounts  of  this  disorder, 
which  they  attributed  to  diverse  causes.     The  patients,  who  were  all  boys, 
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indulged  in  striking  and  kicking,  running,  and  damaging  furniture.  One. 
common  manifestation  was  the  calling  of  everything  by  a  single  name. 
One  boy  was  attacked  after  another,  and  the  effect  of  imitation  was  often 
distinctly  traceable.  It  was  supposed  that  many  of  the  cases  were  instances 
of  deliberate  shamming  or  feigning,  and  some  of  the  boys  were  persuaded 
into  confessing  that  this  was  a  fact;  and  doubtless  in  every  endemic  or 
epidemic  of  this  kind  some  cases  will  be  due  to  deliberate  shamming,  and 
others  to  involuntary  imitation  or  neuro-mimicry.  The  affection  gradually 
disappeared. 

Roberts1  relates  an  interesting  experience  illustrating  this  tendency  to 
imitation  or  nervous  mimicry.  A  boy  thirteen  years  old  had  an  hysterical 
bark  which  degenerated  into  a  hoarse  sound  resembling  the  bleating  of  a 
goat,  this  continuing,  with  some  variations  as  to  time  of  day,  for  fifteen 
months  and  then  gradually  subsiding.  The  boy  was  separated  as  much  as 
possible  from  his  brothers  and  sisters,  but  on  one  occasion  passed  some  days 
with  his  elder  brother,  and  four  months  afterwards  this  brother  also  had  an 
attack  of  hysterical  barking,  which  lasted  a  fortnight.  He  had  a  sister  nine 
years  old,  who  four  years  after  her  brother's  recovery  also  began  to  bark 
and  to  show  other  signs  of  hysteria.  The  hysterical  bias  was  inherited  from 
the  mother,  who  in  her  youth  had  displayed  severe  hysterical  symptoms. 

As  Eoberts  says  of  this  family,  it  is  important  to  note  how  hysteria 
moulds  its  manifestations,  by  unconscious  mimicry,  on  a  contiguous  model, 
in  all  three  cases  the  disorder  affecting  almost  exclusively  the  diaphragm 
and  larynx,  and  almost  exactly  in  the  same  fashion.  "This  is  quite  in 
harmony  with  the  history  of  this  great  neurosis.  When  hysteria  breaks 
out — epidemically,  as  it  were — in  a  school  or  nunnery,  all  the  cases  develop 
the  same  type  of  manifestations  as  those  exhibited  by  the  individual  first 
attacked." 

Mitchell  relates  the  case  of  a  lad  eleven  years  of  age,  whose  sister  nine 
years  old,  an  epileptic,  had  an  hysterical  attack  as  the  result  of  running  a 
nail  into  her  foot,  which  seemed  to  have  impressed  him  with  the  idea  that 
he  was  afflicted  in  the  same  manner.  After  this  he  frequently  had  spasms 
which  were  lacking  in  the  diagnostic  marks  of  epilepsy,  and  which  were 
cured  by  the  cold  douche  and  the  threat  of  the  application  of  the  hot  iron. 
Another  patient  after  an  attack  of  ague  began  to  limp  and  complain  of  pain 
in  the  right  knee ;  hip-joint  disease  was  diagnosticated,  and  the  child  was 
taken  to  a  surgical  institute,  where  she  grew  worse  and  developed  pain, 
hyperesthesias,  pseudo-palsies,  and  contractures,  with  at  times  attacks  of 
hysterical  spasm.     She  was  removed  to  quiet  lodgings  and  got  well. 

Hysterical  symptoms  sometimes  develop  in  children  apparently  as  the 
result  of  their  being  in  the  company  of  those  older  than  themselves.  They 
see,  hear,  imitate,  what  is  done  by  their  elders,  without  being  able  properly 
to  understand  and  correlate  such  actions.     Their  minds  cannot  digest  and 


1  Practitioner,  London,  November,  1879. 
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make  good  use  of  the  observations  and  experience  of  a  companionship  not 
fitted  for  their  years. 

The  lack  of  moral  training  received  by  the  children  of  hysterical 
mothers  is  another  cause  of  hysteria.  That  any  ill  treatment,  moral  or 
physical,  may  cause  hysteria  in  children  goes  without  saying ;  but  the  chief 
illustration  of  the  truth  of  this  assertion  is  to  be  seen  in  the  children  of 
hysterical  parents  or  of  those  who  are  diseased  by  alcohol  or  are  the  victims 
of  some  form  of  mental  or  moral  perversion.  In  schools,  asylums,  alms- 
houses, and  hospitals  hysteria  sometimes  results  from  ill  treatment. 

Hysteria  may  show  itself  not  only  in  the  course  of  an  acute  disorder, 
but  also  during  the  time  of  depression  and  weakness  when  the  child  is  con- 
valescing. Every  practitioner  has  seen  cases  of  this  kind,  and,  indeed,  in 
its  minor  forms  the  affection  under  these  circumstances  is  so  common  as 
scarcely  to  be  considered  worthy  of  more  than  passing  attention.  Some  of 
these  cases,  however,  assume  grave  appearances.  Roberts  (loc.  cit.)  mentions 
the  case  of  a  boy  between  eight  and  nine  years  of  age  who,  when  recover- 
ing from  a  fever,  was  seized  with  paroxysms  of  loud,  passionate,  and  tear- 
less crying,  with  incoherent  ravings  of  the  most  distressing  character.  In 
the  intervals  between  the  paroxysms  he  appeared  quite  well.  He  was  sent 
from  home,  an  interrupted  galvanic  current  was  employed,  and  in  about 
six  weeks  the  paroxysms  ceased  altogether.  Riegel 1  narrates  five  cases  of 
hysterical  affections  in  children,  three  of  which  were  in  boys  from  ten  to 
fifteen  years  of  age  and  were  sequels  of  other  diseases.  The  difficulty  in 
these  cases  was  in  respect  to  the  use  of  the  lower  extremities.  The  patients 
could  not  walk,  but  bent  their  knees  together  as  soon  as  they  were  placed 
upon  their  feet,  and  yet  no  disease  was  discoverable.  In  one  of  them  there 
were  regular  recurring  clonic  convulsions. 

Traumatism  is  undoubtedly  a  cause  of  hysteria  both  in  children  and  in 
adults.  Injuries  may  give  rise  to  a  great  variety  of  hysterical  manifesta- 
tions, from  an  isolated  ache  or  numbness  to  the  grotesque  train  of  grave 
phenomena  which  occur  in  hystero-epileptics. 

A  young  girl  seen  in  consultation  had  a  clear  traumatic  history.  Two 
years  before  coming  under  observation  she  had  fallen  on  the  ice  and  struck 
her  head  upon  a  marble  step,  cutting  it  severely,  after  which  she  suffered 
with  headache  and  occasionally  was  light-headed  and  had  great  pain  near 
the  scar.  Later  she  began  to  have  spasms,  the  first  occurring  in  a  field 
where  she  had  hold  of  a  rope  with  a  dog.  The  only  thing  she  remembered 
was  a  sharp  pain  through  the  scar.  Her  eyes  hurt  her,  and  she  could  not 
see  to  read.  During  five  months  she  had  many  spasms,  sometimes  every 
day,  sometimes  not  for  a  week.  The  scar  was  removed,  and  she  had  no 
spasm  for  five  weeks,  but  after  this  the  spasms  recurred.  ^  She  eventually 
recovered  under  treatment  directed  to  her  hysterical  condition. 


»  Arch.  f.  Kinderh.,  from  Zeitschr.  f.  Klin.  Med.,  Bd.  vi.  H.  5,  Bd.  v.  H.  7  u.  8. 
Quoted  in  Archives  of  Pediatrics,  July,  1884,  vol.  i.  p.  486. 
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In  not  a  few  cases  hysteria  is  developed  secondarily  to  traumatism,  par- 
ticularly in  children.     The  child  receives  an  injury, — a  blow,  a  fall,  or  a 

twist and  this  results  in  some  real  affection,  usually  pain,  heat,  swelling, 

contracture  or  interference  with  motion.  In  time  and  under  treatment  the 
real  disease  disappears,  but  through  the  impressionable  nervous  system  of 
the  child  there  is  immediately  developed  a  case  of  neuro-mimesis ;  or  it 
may  be  weeks  or  months  after  recovery  from  the  effects  of  the  accident  that 
an  hysterical  affection  which  bears  the  impress  of  the  former  organic 
disorder  is  first  observed.  This  mode  of  origin  is  somewhat  frequent  in 
affections  of  the  spine  and  joints.  The  physician  should  inquire  not  only 
as  to  recent  injury  directly  connected  with  the  attack,  but  also  as  to  acci- 
dent and  inflammatory  symptoms  at  some  more  remote  period. 

Frequently  the  beginning  of  a  train  of  hysterical  phenomena  is  attribu- 
table to  some  sudden  fright,  either  by  day  or  by  night.  The  more  recent 
studies  of  hypnotic  phenomena  in  connection  with  hysterical  subjects  have 
thrown  some  light  upon  the  effect  of  fright  in  establishing  the  grave  hys- 
terical condition.  "  Who  knows,"  says  a  recent  writer,1  "  how  many  patholo- 
gical states  (not  simply  nervous  and  functional  ones,  but  organic  ones  too) 
may  be  due  to  the  existence  of  some  perverse,  buried  fragment  of  conscious- 
ness obstinately  nourishing  its  narrow  memory  or  delusion,  and  thereby  in- 
hibiting the  normal  flow  of  life?"  This  writer  gives  an  illustration  from  a 
book  by  Pierre  Janet  on  "  Psychological  Automatism."  A  girl  of  nineteen 
suffered  with  a  series  of  the  gravest  hysterical  symptoms.  Janet  threw  her 
into  a  deep  trance,  and  succeeded  in  calling  up  her  early  memories.  In  the 
deep  somnambulism  she  explained  three  things :  "  Her  periodical  chill, 
fever,  and  delirium  were  due  to  a  foolish  immersion  of  herself  in  cold  water 
at  the  age  of  thirteen.  The  chill,  fever,  etc.,  were  consequences  which  then 
ensued;  and  now,  years  later,  the  experience  then  stamped  in  upon  the 
brain  for  the  first  time  was  repeating  itself  at  regular  intervals  in  the  form 
of  an  hallucination  undergone  by  the  sub-conscious  self,  and  of  which  the 
primary  personality  only  experienced  the  outer  results.  The  attacks  of 
terror  were  accounted  for  by  another  shocking  experience.  At  the  age  of 
sixteen  she  had  seen  an  old  woman  killed  by  falling  from  a  height ;  and 
the  sub-conscious  self,  for  reasons  best  known  to  itself,  saw  fit  to  believe 
itself  present  at  this  experience  also  whenever  the  other  crises  came  on. 
The  hysterical  blindness  of  her  left  eye  had  the  same  sort  of  origin,  dating 
back  to  her  sixth  year,  when  she  had  been  forced,  in  spite  of  her  cries,  to 
sleep  in  the  same  bed  with  another  child,  the  left  half  of  whose  face  bore  a 
disgusting  eruption.  The  result  was  an  eruption  on  the  same  parts  of  her 
own  face,  which  came  back  for  several  years  before  it  disappeared  entirely, 
and  left  behind  it  an  ansesthesia  of  the  skin  and  the  blindness  of  the  eye." 

Through  studies  of  this  character  we  may  eventually  get  clearer  light 
upon  the  influence  of  fright,  chagrin,  grief,  regret,  and  all  other  painful 


1  Prof.  William  James,  Scribner's  Magazine,  March,  1890. 
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moral  impressions  in  producing  a  temporary  or  even  a  persistent  hysterical 
condition.  In  some  impressionable  children — those  with  plastic,  ductile 
nervous  systems — in  whom  hysteria  is  likely  to  develop,  a  tremendous 
impression  made  on  consciousness  may  result  in  that  distortion  of  the 
nervous  system  which  is  called  hysteria. 

PATHOLOGY. 

Cases  of  chronic  hysteria  have  been  reported  in  which  autopsies  and  the 
microscope  have  shown  degeneration  of  either  nerve  centres  or  tracts,  but 
these  have  not  been  strictly  or  not  solely  hysterical.  Hysteria  and  organic 
disease  may  have  been  complicated,  or,  in  some  of  the  grave  forms,  chronic 
hysteria  may  have  developed  real  pathological  changes  in  the  cerebro-spinal 
system ;  but  such  cases,  from  their  nature  and  long  continuance,  have  been 
in  adults.  Hysteria  in  young  children  has  therefore  no  morbid  anatomy 
that  can  be  discriminated  either  by  scalpel  or  by  microscope,  although  tempo- 
rary changes  in  the  nervous  system  must  be  present.  A  summary  of  views 
elsewhere  given 1  as  to  the  pathology  of  hysteria  is  as  applicable  for  the 
disease  in  children  as  in  adults, — namely  :  the  anatomical  changes  in  hysteria 
are  temporary  ;  they  may  be  at  any  level  of  the  cerebro-spinal  axis,  but  are 
most  commonly  and  extensively  cerebral ;  they  are  both  dynamic  and  vas- 
cular, and  the  psychical  element  must  enter  into  the  explanation  of  nearly 
all  cases. 

Great  differences  have  prevailed  as  to  the  proper  method  of  interpreting 
certain  grave  hysterical  phenomena  which  sometimes  are  observed  in  young 
children,— although  not  so  frequently  as  in  youths  and  adults,— such  as 
paralysis,  contracture,  convulsions,  anaesthesia,  and  disorders  of  the  special 
senses.     The  question  has  been  frequently  discussed,  and  antagonistic  opin- 
ions have  been  given  by  capable  observers.     Can  such  phenomena  as  anaes- 
thesia and  contracture  be  fully  explained  on  the  theory  of  deception,  expec- 
tant attention,  or  imagination  in  the  sense  in  which  the  word  is  ordinarily 
used  ?     Can  such  phenomena  as  stigmatization  and  ischsemia  be  wilfully 
produced?     While  some  of  the  symptoms  shown  by  hysterical  patients 
may  be  thus  produced  or  be  grossly  exaggerated  involuntary  phenomena, 
it  is  impossible  to  explain  all  in  this  way.     It  is  impossible  that  a  patient 
shall,  with  eyes  blindfolded,  by  a  mere  effort  of  will  repeatedly  designate 
the  same  boundary  for  an  anaesthetic  area,  as,  for  instance,  the  median  line 
of  the  body.     Ischsemia— in  which  we  have  an  arrest  or  partial  arrest 
of  circulation,  with  pallor,  coldness,  and  inability  to  produce  bleeding  by 
puncture— while  it  may  be  occasionally  emotional,  is  not  in  any  true  sense 
a  controllable  phenomenon.     We  must  therefore,  with  Coupland  take  the 
ground  that  many,  if  not  most,  of  the  grave  phenomena  exhibited  by 
hysterical  subjects  should  be  regarded  as  facte,  not  as  malingered  or  simu- 
lated  symptoms.  


i  American  System  of  Practical  Medicine,  vol.  v. 
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"  In  spite,  however,  of  the  mystery  that  hangs  over  the  causation  of 
hysteria  and  of  its  precise  pathology,"  says  Coupland,1  "  there  are  certain 
facts  of  observation  connected  with  it  about  which  there  can  be  no  manner 
of  dispute.  Observed  and  recorded  in  numberless  instances,  these  facts 
surely  are  real  enough,  and  probably  have  a  real  pathological  change  at 
their  root ;  and  to  dismiss  the  disease  as  unworthy  of  consideration  or  to 
question  the  reality  of  its  manifestations  is  surely  to  abrogate  that  spirit 
of  scientific  inquiry  which  should  enter  into  all  investigations  into  morbid 
conditions." 

"  In  children,  perhaps  more  than  in  adults,  subjective  hysterical  symptoms 
mav,  however,  be  exaggerated,  simulated,  imitated,  or  induced,  to  gain 
sympathy  or  gratification,  or,  it  may  be,  merely  from  a  general  morbid  ten- 
dency ;  but  it  is  both  unscientific  and  misleading  to  regard  all  hysterical 
phenomena  in  children  as  of  this  character. 

The  question  of  hypnotism  in  young  children  is  one  of  some  impor- 
tance in  the  consideration  of  the  pathology  of  hysteria.  Many  hysterical 
conditions  are  practically  states  of  hypnosis.  It  is  said  to  be  easier  to 
hypnotize  young  persons,  especially  from  seven  to  twenty-one  years,  and  it 
was  upon  this  account  that  the  ancient  Egyptian,  Greek,  and  Roman  priests 
and  the  Indian  fakirs  preferred  to  employ  young  children  in  their  initial 
ceremonies.  Out  of  seven  hundred  and  forty-four  persons  of  different 
ages  who  were  tested  by  Li6bault  in  one  year,  he  succeeded  in  throwing 
six  hundred  and  eighty-two  into  a  more  or  less  deep  hypnotic  state,  and  of 
the  sixty-two  who  proved  nou-hypnotizable  none  were  under  fourteen  years 
of  age.2  Children  are  then  hypnotizable  as  they  are  hysterical :  the  one  fact 
presumes  the  other. 

As  Blocq  (op.  ait.)  has  put  the  matter,  the  explanation  of  many  hyster- 
ical manifestations  in  children  is  to  be  found  in  the  imperfect  development 
of  the  cerebral  centres.  The  inhibitory  action  of  the  cortex  on  the  lower 
centres  is  then  at  a  minimum,  and  the  child's  nervous  system  therefore 
responds  with  too  great  readiness  to  all  excitants. 

SYMPTOMATOLOGY. 

A  study  of  reported  cases  and  of  personal  observations  shows  that  cer- 
tain phenomena  are  likely  to  predominate  in  the  hysteria  of  early  life  ;  for 
according  to  the  degree  of  development  of  certain  mental  faculties,  partic- 
ularly of  the  will  and  intellect,  must  be  the  diversity  and  permanence  of 
nervous  manifestations  in  children. 

Hysterical  symptoms  can  be  classified  as  psychical,  motor,  sensory, — 
including  perversions  of  the  special  senses,— vaso-motor,  secretory,  and 
miscellaneous,— such  as  vomiting,  phantom  tumors,  and  the  mimicry  of 
acute  diseases.  In  children,  as  well  as  in  those  older,  these  symptoms  may 
be  involuntary,  artificially  induced,  acted  or  simulated  through  irresistible 

1  Lancet,  November  3,  1877.  '  BjOrnstrOm,  Hypnotism,  1889. 
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impulse,  or  acts  of  deception  or  imitation.  Probably  in  children  hysterical 
phenomena  most  frequently  are  either  involuntary  or  clear  cases  of  decep- 
tion or  imitation ;  although  I  do  not  believe  with  Soger  that  every  neuro- 
sis by  imitation  or  mimicry  is  a  neurosis  by  simulation.  Direct  imitation 
undoubtedly  plays  a  greater  part  with  children  than  with  those  of  more 
mature  years. 

Before  taking  up  symptomatology  in  detail,  it  will  be  well  briefly  to 
compare  and  contrast  hysteria  in  children  with  the  disorder  at  puberty  and 
adolescence  and  in  adult  life. 

The  psychical  phenomena  of  hysteria  in  childhood  are  not  so  intense, 
persistent,  or  multiplex  as  in  older  patients,  and  therefore  a  true  continuous 
hysterical  insanity  lasting  for  weeks  or  months  is  not  likely  to  be  observed 
in  early  years.  The  tremendous  emotional  and  motor  excitement  shown  in 
such  an  affection  as  acute  hysterical  mania  of  severe  type  cannot  be  sus- 
tained by  the  weak  physical  and  mental  powers  of  childhood,  as  no  func- 
tional disease  can  exceed  the  potentiality  of  the  individual.  The  excited 
speech,  the  violent  gesticulation,  the  calculating  deception,  and  the  exhaust- 
ing dramatism — whether  such  phenomena  be  voluntary,  involuntary,  or 
induced — cannot  be  long  maintained  by  the  child.  While  hysterical  mania 
.  in  the  young  child  may  occur,  it  can  only  be  a  passing  storm,  less  destructive 
and  less  ostentatious  than  in  the  adult.  Some  of  the  more  chronic  forms 
of  hysterical  insanity  are  somewhat  frequently  observed  in  children.  Cer- 
tain impulsive  and  particularly  imitative  tendencies  are  highly  developed 
in  children,  and  hence  we  have  many  accounts  of  hysterical  epidemics 
or  endemics  among  children ;  but  the  comparatively  slight  endurance  of 
juvenile  hysterical  phenomena  is  evinced  by  the  fact  that,  under  well- 
directed  physical  and  moral  treatment,  even  such  outbreaks  have  been 
quickly  subdued. 

The  motor  phenomena  of  hysteria  include  general  convulsions,  local 
spasmodic  disorders,  chorea,  tremor,  ataxia,  paralysis,  and  paresis.  Hys- 
terical general  convulsions  occur  before  puberty,  but  they  are  not  so  frequent 
as  at  and  after  that  period,  and,  when  they  occur,  are  not  so  likely  to  be 
typical  hystero-epileptic  attacks.  Growers  says  that  hysteroid  attacks  are 
common  in  girls  at  ten  and  twelve  years  of  age,  but  such  is  not  my  experi- 
ence in  this  country.  Local  spasmodic  affections,  such  as  twitching  of  the 
nose,  of  the  eyelids,  and  of  the  mouth,  general  facial  twitchings,  and  spasm 
of  the  glottis  or  even  of  the  larynx,  occur  with  comparative  frequency 
in  children.  Contracture  associated  with  neuro-mimetic  joint-  and  spine- 
disease  is  of  common  occurrence.  Some  of  the  forms  of  chorea  in  children 
are  properly  designated  as  hysterical,  but  most  of  them  are  not  of  this 
character.  Chorea  is  sometimes  simply  one  of  the  features  of  a  general 
hysterical  condition.  Hysterical  tremor  is  an  affection  of  childhood  as  well 
as  of  puberty,  adolescence,  and  adult  life,  although  it  is  more  common 
after  than  before  puberty.  I  have  never  known  hysterical  tremor  to  last 
for  months  in  childhood.     Some  cases  of  paralysis  in  children  have  been 
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reported  in  which  tremor  also  has  been  present,  and  occasionally  tremors 
more  or  less  persistent  are  seen  in  children  who  have  been  subjected  to 
sudden  and  extreme  fright.  Hysterical  ataxia  severe  in  type  is  rare,  but 
slight  forms  of  ataxia,  so  slight  as  to  be  scarcely  deserving  of  the  name,  are 
oftener  observed.  In  some  of  these  cases  it  is  difficult  to  say  whether  they 
should  be  classified  as  ataxia  or  chorea. 

Paralysis  occurs  in  children,  in  rare  cases  in  very  young  children,  but 
it  is  by  no  means  so  common  as  in  later  life.  Hysterical  hemiplegia  in 
boys  and  girls  has  been  reported  by  competent  observers,  but  cases  are  not 
numerous  under  thirteen  years  of  age.  Slight  forms  of  weakness  or  loss 
of  power  in  the  limbs,  which  can  hardly  be  called  palsy,  are  sometimes 
seen  in  hysterical  children,  passing  away  in  a  few  minutes,  or  in  some  hours 
at  the  most.  The  graver  forms  of  motor  paralysis  in  children  are  usually 
associated  with  hemianeesthesia  and  other  hystero-epileptic  phenomena. 
Few  such  cases,  however,  have  been  reported  in  this  country.  Sensory 
hysterical  phenomena  are  probably  more  common  in  children  than  any 
other  manifestations, — hypersesthesia  particularly ;  and  this  may  be  either 
local  or  general.  Headache,  neuralgias,  and  localized  subjective  pains  are 
also  frequent.  Hysterical  coxalgia  has  been  reported.  Anaesthesia  is  not 
so  common,  but  Charcot,  Thompson,  Barlow,  Goodhart,  and  others  have 
recorded  cases.  Hysterica]  achromatopsia,  blindness,  and  deafness,  usually 
unilateral,  are  comparatively  frequent.  Vaso-motor  affections  are  rare, 
while  some  disorders  of  secretion  are  common,  as,  for  instance,  disturbances 
of  the  urinary  secretions.  Hysterical  vomiting  and  phantom  tumors  rarely 
occur.  Goodhart,  however,  has  seen  functional  vomiting  and  an  extreme 
case  of  functional  hiccough  in  girls  of  ten  and  twelve  years  respectively. 
In  one  case  detailed  by  Henoch,  a  girl  eleven  years  old  had  violent  attacks 
of  retching,  with  hsematemesis,  during  which  half  a  cupful  of  blackish-red 
blood  was  brought  up.  Nothing  wrong  could  be  detected  by  examination 
of  the  lungs,  teeth,  throat,  or  tongue.  Henoch  believed  that  it  was  not  an 
attack  of  simulation,  but  one  of  hysteria  occurring  after  mental  excitement. 
She  was  cured  apparently  by  the  psychical,  or  perhaps  by  the  painful, 
effects  of  ergotine  injections. 

For  the  purposes  of  study  we  separate  the  symptoms  of  hysteria,  but, 
while  they  may  sometimes,  they  do  not  generally  present  themselves  as 
isolated  phenomena,  but  rather  as  a  syndrome,  including  several  of  the 
important  sensory,  motor,  psychical,  or  other  phenomena.  When,  for  ex- 
ample, decided  anaesthesia,  either  for  touch,  pain,  or  temperature,  is  present, 
it  is  usually  in  association  with  motor  paresis  and  with  perversions  of  the 
special  senses  and  of  the  psychical  sphere.  Contracture  is  usually  in  asso- 
ciation with  neuro-mimetic  joint-affections,  and  sometimes  also  with  a  whole 
tram  of  motor,  sensory,  and  other  manifestations.  Often  the  diagnosis  of 
hysteria  can  be  made  by  a  careful  consideration  of  the  fact  that,  while  one 
symptom  in  a  given  case  may  be  in  doubt,  another  or  others  are  hysterical, 
and  therefore  probably  the  doubtful  should  also  be  thus  classed.     On  the 
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whole  isolated  phenomena  are  more  frequent  in  early  life  than  later      This 
is  particularly  true  of  hysterical  pain  or  hvpersensibility 

greater  detail"  SfV  T  °f  ^f^0™  °V  ^-groups  in 
greater  detail.      Of  the  psychical  manifestations  little  more  need  be  said 

™h  1  ^  7  ^"^i  bUt  lt  Can°0t  be  t0°  often  reP-ted  that'e 
psychical  element  1B  a  part  of  every  hysterical  manifestation 

rf,  ,  T  f  ^StericaI;nsauity  fequently  observed  in  young  children  is 
that  in  which  the  wits  of  the  child  are  perversely  used  for  thfporpoee  of 
attracting  attention  and  creating  excitement  by  some  outrageous  or  extraor- 
dinary senes  of  events,  as  the  ringing  of  bells,  rappings  and  knockings, 
destruction  of  furniture,  etc.  Children  are  found  concocting  an  elaborate 
system  of  fraud  and  deception,  spurred  on  by  the  hysterical  tendency 

Great  mental  excitement,  sufficiently  marked  to  be  classed  as  mania  is 
observed  in  hysterical  children.  In  a  school-girl  eleven  years  old,  after 
an  attack  of  typhoid  fever,  spells  of  crying  and  of  great  excitement  and 
violence  began.  She  would  strike  other  children  and  threaten  to  commit 
suicide,  became  morose,  and  complained  of  headache.  She  recovered  on  a 
roborant  treatment,  West  mentions  the  case  of  a  girl  seven  years  old 
ambitious  to  learn,  in  whom  the  first  signs  of  an  overtaxed  brain  appeared 
in  extreme  irritability  and  causeless  attacks  of  fury.  She  suffered  also  from 
chorea  on  both  sides  of  the  body,  but  not  severely;  she  would  sometimes 
stumble  and  fall.  She  developed  severe  headaches  which  lasted  a  short 
time.  She  was  morbidly  solicitous  about  her  own  health  and  disposed  to 
exaggerate  the  slightest  ailment.  Fortunately,  her  mother  was  a  sensible 
woman,  and  by  judicious  treatment,  taking  her  to  the  country,  and  inter- 
esting her  in  botany  and  pet  animals  instead  of  books,  accomplished  her 
recovery. 

Therio-mimicry,  or  the  mimicry  of  animals,  is  sometimes  a  striking 
feature  of  the  endemic  or  epidemic  form  of  hysteria  in  children.     "  The 
noises  and  actions  of  animals,"  says  Gowers,1   "are  strangely  imitated. 
The  patient  mews  like  a  cat,  or,  much  more  commonly,  barks  like  a  dog. 
Still  more  frequent  is  a  tendency  to  bite.     Patients  sometimes,  but  rarely, 
bite  themselves.     I  have  known  the  lip  to  be  bitten,  and  two  patients  bit 
their  own  fingers,  one  so  severely  as  to  leave  a  permanent  scar  an  inch  long. 
Very  commonly,  however,  the  patients  try  to  bite  other  persons,  and  the 
tendency  renders  considerable  care  necessary  on  the  part  of  the  attendants. 
Not  only  do  they  bite,  but  do  so  in  a  curiously  animal  manner.     A  lad  of 
sixteen  years,  after  failing  in  an  attempt  to  bite  an  attendant's  hand,  seized 
the  corner  of  the  pillow  between  his  teeth,  and,  throwing  his  head  back- 
ward, shook  the  pillow  just  as  a  dog  shakes  a  rat,  or  as  a  lion  shook 
Livingstone.     This  therio-mimicry  may  be  in  part  truly  mimetic,  but  it 
seems  to  be  the  part  of  a  manifestation  of  some  strange  animal  instinct 
Which  we  possess  in  a  latent  or  modified  condition,  like  our  canine  teeth." 

1  Manual  of  Diseases  of  the  Nervous  System. 
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Blocq  l  under  the  title  of  juvenile  hysterical  mania,  considers  the  ques- 
tion of  the  mental  disorders  of  grave  hysteria  in  the  young,  recording  an 
interesting  case;  but  the  report  is,  after  all,  simply  another  example  of 
grave  hysteria,  like  the  cases  so  much  discussed  by  Charcot  The  boy  pre- 
sented paresis,  twitchings  of  the  limbs,  hyperesthesia,  dilatation  of  the 
pupil  and  double  concentric  contraction  of  the  field  of  vision,  more  marked 
on  the  left  Nervous  ill  health  began  after  an  attack  of  typhoid  fever 
which  occurred  at  two  and  a  half  years  of  age.  The  child  began  to  suffer 
from  headaches,  and  was  never  in  perfect  health  ;  but  he  was  not  attacked 
until  thirteen  years  old  with  hysterical  paraplegia,  pains  in  the  left  knee 
and  in  the  lumbar  spine,  and  later  with  contractures  and  hystero-epileptic 
attacks  with  periods  of  violent  mental  excitement.  In  one  of  the  latter 
attacks  he  was  stricken  with  delirium  and  unconsciousness,  recognizing  no 
one,  babbling  constantly  in  incoherent  fashion,  and  having  spells  of  fury 
in  which  he  wished  to  strangle  his  nurse,  committing  also  absurd  acts, 
trying  to  drink  his  urine,  etc.  This  delirious  or  maniacal  state  continued 
for  twelve  days,  after  which  he  gradually  recovered,  but  had  for  a  time  a 
wandering  ak,  some  trouble  in  ideation,  was  indifferent,  miserable,  wished 
to  commit  suicide,  and  had  lost  completely  the  memory  of  recent  facts. 
His  mind  after  a  time  cleared  entirely,  but  he  had  no  remembrance  of 
the  events  which  occurred  during  the  attack.  This  case  presents  the  feat- 
ures of  a  form  of  mental  disorder  occurring  in  hystero-epileptics ;  and  a 
similar  attack  or  series  of  attacks  may  occasionally  occur  in  a  case  without 
any  other  history  of  grave  hysterical  symptoms. 

According  to  Blocq,  this  form  of  hysterical  mania  often  attacks  chil- 
dren, and  particularly  boys ;  but  here  it  must  be  remembered  that  he  is 
speaking  of  French  children  :  it  is  certainly  rare  in  this  country,  although 
I  have  seen  a  few  cases  similar  to  the  one  described.  Blocq  refers  to  a 
memoir  of  M.  Clopatt  on  infantile  hysteria.  This  author  collected  two 
hundred  and  seventy-two  observations  on  hysteria  in  children,  ninety-six 
of  these  being  boys.  Of  this  number  one-third  showed  mental  disorder. 
According  to  Blocq,  the  mental  perversion  is  somewhat  uniform.  It  appears 
as  attacks  in  which  the  convulsive  element  is  sometimes  reduced  to  a  mini- 
mum, but  at  other  times  much  prolonged.  Often  the  child  presents  at  first 
incoherence  of  words  and  gestures ;  he  behaves  like  a  madman,  constantly 
babbling  and  acting  absurdly.  More  frequently  his  agitation  is  violent, 
and  he  is  furious,  striking,  shouting,  menacing,  seeking  to  bite,  pinch,  beat, 
or  even  strangle.  Sometimes  his  monomania  takes  the  form  of  zoanthropy. 
Commonly  the  excitement  ceases  abruptly,  the  patient  seeming  to  emerge 
from  a  bad  dream.  Such  mental  attacks  may  either  succeed  or  take  the 
place  of  other  hysterical  manifestations,  and  they  may  or  may  not  coexist 
with  nervous  stigmata. 

Hystero-Epilepsy,  Catalepsy,  Ecstasy,  Trance,  and  Allied 

1  Rev.  gen.  de  Clin,  et  de  Therap.,  Paris,  1889,  pp.  768-771. 
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Affections.— Hystero-epilepsy,  catalepsy,  trance,  etc.,  might  be  considered 
in  this  work,  as  they  have  been  by  me  elsewhere,  as  separate  affections, 
owing  to  the  peculiar  and  uniform  array  of  characteristics  which  they 
usually  present,  but  I  will  refer  to  these  papers1  for  the  fuller  consideration 
of  these  subjects,  briefly  considering  them  at  this  point  under  the  symp- 
tomatology of  convulsive  phenomena. 

Hystero-epilepsy  is  certainly  not  so  common  in  children  before  the  age 
of  puberty  as  it  is  at  and  after  this  period.  In  this  country  it  is  compara- 
tively uncommon  among  children,  or  at  least  but  few  cases  have  been  put 
on  record,  but  it  occurs  occasionally,  and  has  been  reported  even,  in  the 
forms  described  by  foreign  authors.  In  the  last  twenty  years  I  have  seen 
few  cases  of  this  classical  grave  type  in  children  under  thirteen  years  of 
age,  although  hysteroid  convulsions  of  irregular  type  have  been  a  not 
uncommon  experience. 

Hysterical  or  hysteroid  and  epileptic  or  epileptoid  manifestations  are 
found  commingled  in  various  ways,  so  that  it  is  difficult  to  classify  cases 
under  practical  heads,  irregularity  of  phenomena  being  one  of  the  most 
striking  features  of  hystero-epileptic  or  epilepto-hysterical  spasmodic  dis- 
ease as  observed  in  this  country.  For  convenience  of  study,  however,  the 
affection  might  be  fairly  well  arranged  in  four  classes, — namely,  (1)  hystero- 
epilepsy  with  most  or  all  of  the  phases  of  the  classic  Gallic  type;  (2) 
hystero-epilepsy  in  which  the  hysterical  element  predominates  and  in  which 
the  manifestations  are  irregular  both  in  form  and  in  frequency ;  (3)  epilepto- 
hysteria,  a  spasmodic  disorder  distinctly  intermediate  between  hysteria  and 
epilepsy,  but  in  which  the  epileptic  element  predominates,  and  which  may 
pass  into  incurable  epilepsy ;  (4)  a  class  in  which  attacks  distinctly  hysteri- 
cal and  others  distinctly  epileptic  occur  as  separate  events. 

While,  on  the  whole,  hystero-epilepsy  in  children  under  puberty  is  more 
common  in  girls  than  in  boys,  it  would  seem,  from  a  study  of  recorded 
cases,  that  the  grave  regular  type  of  the  affection  occurs  more  frequently  in 
boys.  I  will  summarize  a  few  of  these  reported  cases,  not  only  to  illustrate 
the  manner  of  the  occurrence  of  this  disease  in  boys,  but  also  because  the 
details  may  serve  to  some  extent  as  a  picture  of  the  symptomatology  of  the 
affection.2 

D'Abundo,  an  Italian  observer,  records  in  great  detail  the  case  of  a  boy 
ten  years  old.  Some  of  the  most  important  phenomena  were  the  following. 
Painful  sensations  in  the  abdomen  of  the  boy  increased  and  became  intense ; 
he  had  pain  and  choking  in  his  throat ;  he  ceased  to  speak,  his  eyes  were 
fixed  on  space,  and  he  replied  to  no  one.  This  period  was  characterized 
by  great  increase  in  the  number  of  his  respirations ;  eighty  movements  a 
minute  were  counted,  and  with  each  expiration  and  inspiration  came  three 
short  interrupted  movements.     He  did  not  froth  at  the  mouth.     Analgesia 


1  American  System  of  Practical  Medicine,  vol.  v. 

*  Keferences  to  these  writers  are  given  in  the  beginning  of  the  article. 
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was  present.  After  three  or  four  minutes  the  fast  breathing  ceased  and  a 
period  of  disordered  movements  ensued.  The  muscles  everywhere  seemed 
to  be  convulsed ;  at  first  rigidity,  and  then  the  limbs  seemed  to  fly  in  every 
direction  and  his  body  assumed  an  arched  position  on  the  bed,  his  head 
and  feet  nearly  touching.  It  seemed  as  if  he  wanted  to  speak,  and  his 
hands  were  placed  on  the  sacro-lumbar  region.  The  opisthotonus  decreased 
gradually,  and  the  boy  began  to  make  frightful  movements;  his  face 
showed  variable  spasmodic  phenomena;  he,  for  instance,  contracted  the 
muscles  of  mastication  and  elevated  and  shut  the  eyelids.  Compression  of 
the  abdomen  at  this  time  caused  the  phenomena  to  cease.  At  other  times  the 
attacks  were  different.  The  muscles  were  not  so  rigid,  and  no  disordered 
movements  were  present.  His  face  assumed  a  great  variety  of  expressions ; 
he  appeared  to  have  hallucinations  of  sight  and  hearing,  and  assumed  posi- 
tions of  defence  and  of  extreme  fright,  sometimes  difficult  and  awkward 
positions  as  if  trying  to  hear  something.  All  the  movements  and  manifes- 
tations were  in  very  quick  succession.  He  would  rise  from  bed,  pirouette 
round,  and  place  all  his  limbs,  his  trunk,  and  even  his  head  in  most  difficult 
positions.  The  seizure  usually  lasted  an  hour,  or  au  hour  and  a  half;  then 
he  would  get  up  immediately,  talk  and  laugh,  and  relate  all  the  details  of 
the  attack,  explaining  his  illusions  and  hallucinations. 

Bourneville  and  D'Olier,  quoted  by  Charcot,  report  a  case  in  a  boy  of 
thirteen  years,  who  came  of  a  family  in  which  were  several  idiots  and  epi- 
leptics. In  the  intervals  of  his  attacks  he  had  left  hemiansesthesia  with  am- 
blyopia, and  he  showed  hysterogenic  zones  at  the  bregma,  the  left  iliac  fossa, 
and  in  the  lumbar  region.  The  bregmatic  point  was  the  most  sensitive. 
The  least  shock  provoked  an  attack,  and  even  being  thrown  to  the  ground 
by  his  comrades  would  cause  one ;  strong  pressure  would  arrest  the  attack 
with  the  same  facility.  The  attack  was  regular, — the  epileptoid  period,  the 
period  of  great  movements,  with  the  arched  position,  then  passionate  atti- 
tudes, with  violent  cries.  He  had  from  November,  1879,  to  December, 
1880,  no  fewer  than  five  hundred  and  eighty-two  attacks,  without  true  epi- 
lepsy and  without  any  trouble  of  the  intellect,  in  spite  of  the  frequency 
of  the  seizures. 

Bourneville  and  E.  Bonnaire  have  reported  observations  on  a  similar 
case  of  hystero-epilepsy  in  another  young  boy,  who  was  cured  by  hydro- 
therapy associated  with  gymnastics  and  internal  treatment. 

Gowers  describes  the  case  of  a  lad  twelve  years  of  age,  in  whom  con- 
tracture of  one  limb  occurred  during  the  attack,  which  was  always  followed 
by  transient  paralyses. 

Carreau  reports  a  case  in  a  boy  eight  years  old,  whose  mother  was  hys- 
terical and  whose  father  had  had  chorea.  The  boy  was  slender,  weak,  had 
an  uncontrollable  temper,  never  played  with  other  children,  was  deceitful, 
would  feign  sickness,  and  was  vicious.  The  spasms  were  alternately  tonic 
and  clonic,  and  he  foamed  at  the  mouth.  He  was  ana?mic,  and  had  enlarge- 
ment of  the  cervical  glands,  nasal  catarrh,  and  dyspepsia.     According  to 
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his  mother,  he  had  convulsions  at  irregular  intervals,  always  preceded  for  a 
day  or  two  by  malaise,  constriction  at  the  epigastric  region,  nervous  irri- 
tation, and  a  tendency  to  cry  at  the  slightest  provocation.  They  always 
happened  in  the  day,  and  he  had  premonitory  symptoms.  He  fell  on  some 
selected  spot  where  he  was  not  hurt,  and  remembered  to  a  certain  extent 
what  he  did  during  the  paroxysm,  though  he  would  not  readily  admit  this. 
The  inter-paroxysmal  symptom  most  complained  of  was  pain  in  various 
parts  of  the  body. 

Other  cases  -might  be  given,  but  no  description  of  a  hystero-epileptic 
attack  in  child  or  adult  will  answer  to  identify  every  case.  The  typical 
grave  attacks  in  children,  as  in  adults,  are  usually  preceded  by  prodromes, 
psychical,  organic,  motor,  sensory,  or  mixed ;  and  when  once  the  train  is 
started  the  different  periods  may  succeed, — epileptoid  contortions,  great 
movements,  emotional  attitudes,  and  delirium, — the  last  two,  however,  being 
more  likely  to  be  wanting  than  any  of  the  others.  The  case  may  assume 
almost  any  irregularity,  especially  as  regards  the  motor  and  sensory  symp- 
toms ;  but  usually  in  all  cases  certain  phenomena  are  likely  to  be  present, 
although  any  one  or  several  of  them  may  be  absent ;  for  example,  certain 
sensory  phenomena,  such  as  painful  sensations,  hysterogenic  zones,  and 
anaesthesia ;  perverted  respiratory  conditions,  such  as  rapid  breathing  or 
dyspnoea;  spasmodic  phenomena,  which  may  vary,  but  in  which  certain 
features  predominate,  as  the  occurrence  of  opisthotonus.  The  condition  as 
to  consciousness  is  peculiar,  although  varied.  The  patients  do  not  exhibit 
the  profound  unconsciousness,  with  turgid  face  and  stertorous  breathing, 
which  accompanies  true  epilepsy ;  as  a  rule,  they  do  not  bite  the  tongue 
nor  froth  at  the  mouth.  They  show  all  phases,  varieties,  and  degrees  of 
consciousness, — slight  dazing  which  rapidly  passes  away ;  hallucinatory 
states,  with  or  without  recognition  of  surrounding  persons  and  objects; 
somnambulic  or  hypnotic  states  in  which  they  are  capable  of  being  im- 
pressed and  controlled.  Sometimes  they  remember  what  has  occurred 
during  an  attack,  sometimes  they  are  oblivious  of  it ;  sometimes  they  can 
relate  with  great  precision  all  its  details,  or,  it  may  be,  some  of  its  phases ; 
they  can  even,  in  some  cases,  give  vivid  accounts  of  their  hallucinations 
and  illusions. 

Gowers  has  described  some  of  the  most  interesting  cases  of  the  second 
class,  in  which  the  hysterical  element  predominates  and  the  manifestations 
are  irregular. 

In  one  of  the  most  severe  cases  of  hysteroid  attacks  met  with  by  him, 
in  which  the  manifestations  of  hysteria  were  not  only  intense,  but  varied 
and  prolonged,  the  patient  was  a  girl  aged  ten.  He  describes  the  case  at 
length. 

The  child  belonged  to  a  talented  but  highly  nervous  family.  She  had 
a  sympathetic  mother,  who  was  convinced  that  her  daughter  was  suffering 
from  tumor  of  the  brain.  The  illness  had  commenced  after  a  severe  mental 
shock  (the  death  of  her  father).    She  had  at  first  attacks  of  intense  "  shaking 
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of  the  limbs,"  succeeded  by  violent  delirium,  and  she  screamed  with  pain  in 
the  head.  After  this  there  was  persistent  mental  disturbance,  "  rambling  in 
talk  associating  surrounding  objects  with  incidents  she  had  been  reading, 
and  fancying  every  one  would  harm  her.  From  time  to  time  she  had 
attacks  of  rapid  flexion  and  extension  of  the  legs,  throwing  about  the 
arms,  and  catching  at  the  bedclothes.  On  some  days  she  would  speak  to 
no  one." 

Gowers  proceeds  with  great  detail  to  describe  the  mental  and  physical 
condition  of  this  patient,  and  the  various  phases  of  her  attacks,  which  con- 
tinued for  about  a  month.  She  complained  of  pain  in  the  left  parietal  region, 
with  also  at  this  point  intense  superficial  hyperesthesia.  In  the  intervals 
between  the  attacks  sometimes  she  did  not  recognize  her  relatives,  sometimes 
she  would  scream  as  if  in  agony,  sometimes  suddenly  become  rational.  As 
the  attacks  ceased  she  complained  that  she  could  not  see  with  the  left  eye. 
Vision  in  this  eye  was  found  to  be  one-twentieth,  with  concentric  limitation 
of  the  field;  color-vision  was  not  tested;  ophthalmoscopic  appearances 
were  normal.  She  was  not  hemianeesthetic.  At  a  subsequent  period  she 
had  curious  recurring  or  alternating  mental  states,  in  some  of  which  she 
was  spiteful,  passionate,  and  mischievous,  and  in  others  listless  and  apa- 
thetic. After  a  time  her  fits  recurred,  with  a  series  of  events  well  described 
by  the  physicians  who  had  her  in  charge,  which  I  will  give,  as  it  is  descrip- 
tive of  the  plan  and  order  in  which  these  attacks  sometimes  proceed : 

"  (1)  The  eyelids  were  widely  separated,  the  pupils  being  dilated  and 
sensitive  to  light.  (2)  The  eyes  were  gradually  closed.  (3)  The  head 
rotated  from  side  to  side  on  the  pillow,  the  movement  to  the  left  being 
always  more  forcible.  (4)  The  left  forearm  was  alternately  flexed  and  ex- 
tended on  the  arm,  the  fingers  of  the  hand  being  extended,  and  the  left 
leg  drawn  up  and  kicked  down,  the  toes  being  kept  extended.  Each  of  the 
above  stages  lasted  only  three  or  four  seconds.  (5)  Sudden  relaxation  and 
immobility  for  ten  or  fifteen  seconds,  broken  by  a  few  moans  during  respi- 
ration. (6)  She  turned  on  the  right  side,  and  the  fingers  and  toes  became 
strongly  extended  back.  This  tonic  spasm  gradually  passed  on  to  the  wrists 
and  forearms,  when  suddenly  violent  clonic  spasm  occurred  all  over  the 
body  except  the  face  and  hands,  which  continued  extended  and  stiff.  There 
was  no  cry,  no  tongue-biting,  no  foaming  at  the  mouth.  After  a  few 
seconds  there  was  sudden  cessation  of  the  spasms." 

An  association  of  hysterical  phenomena  with  those  of  true  epilepsy— a 
true  epilepto-hysteria,  the  third  class  above  given— is  sometimes  observed. 
By  epilepsy  the  brain  has  become  so  deteriorated  and  degraded  that  the 
patient  is  liable  not  only  to  true  epileptic  attacks,  but  also  at  intervals  to 
hysterical  seizures,  because  of  the  functional  disturbance  of  unstable,  badly- 
nourished  tissue.  We  can  thus  see  how  the  hysterical  seizures  accompany, 
follow,  or  replace  epileptic  attacks  of  a  grave  character,  and,  with  Trous- 
seau and  Gowers,  believe  that  certain  forms  of  convulsive  seizure  are  in  the 
strictest  sense  intermediate  or  indeterminate.     In  such  cases  the  hysteria 
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may  disappear  and  the  epilepsy  continue,  or  the  tendency  to  the  hysterical 
attack  may  remain,  and  the  brain  become  more  deteriorated. 

Hysteroid  seizures  occur  in  children  suffering  from  post-hemiplegic 
epilepsy,  but  here  the  recognition  of  the  two  diseases  is  easy.  "  Hysteroid 
seizures,"  says  Gowers,  "  are  not  at  all  rare  in  these  patients.  They  may 
succeed  epileptoid  attacks,  major  or  minor,  or  may  occur  alone.  Some 
of  the  most  severe  hysteroid  fits  I  have  seen  were  in  a  girl  the  subject  of 
infantile  hemiplegia,  whose  arm  was  permanently  paralyzed.  The  attacks 
came  on  without  any  indication  of  initial  epileptoid  seizure,  and  I  have 
known  them  to  continue,  unless  interfered  with,  for  several  hours, — violent 
opisthotonus,  bounding  movements,  biting,  tearing  of  the  hair,  etc.  The 
same  patient  had  also  other  hysterical  manifestations, — attacks  of  violent 
laryngeal  spasm,  rapid  breathing,  and  a  phantom  tumor.  But  she  had  also 
severe  epileptic  fits,  beginning  on  the  paralyzed  side,  one  of  which  I  saw." 
As  a  fourth  class  I  have  mentioned  cases  in  which  at  one  time  attacks 
distinctly  hysterical  occur,  and  at  another  those  which  are  as  clearly  epilep- 
tic. The  possibility  of  the  coexistence  of  separate  well-marked  hysterical 
and  epileptic  convulsions  in  the  same  child  should  not  be  overlooked.  In 
this  class  of  cases  the  phenomena  of  the  two  diseases  do  not  blend  in  the 
same  attack,  nor  do  the  symptoms  of  one  disorder  immediately  follow  or 
alternate  with  those  of  the  other.  The  patient  has  separate  crises.  The 
so-called  hystero-epilepsy  with  separate  crises  in  adults  has  long  been 
known,  and  was  first  studied  in  France  by  Landouzy.  Almost  any  form 
of  hysterical  attack  may  be  exhibited  at  one  time,  and  almost  any  form  of 
epileptic  at  another,  as  petit  mal  and  convulsive  hysteria,  grave  epilepsy 
with  minor  or  major  non-convulsive  hysteria.  The  practical  point  for  the 
physician  to  remember  is  to  inquire  closely  into  the  character  not  of  one 
but  of  several  attacks. 

The  following  case,  seen  both  by  Dr.  Weir  Mitchell  and  myself,  might 
be  classed  either  as  epilepto-hysteria  or  as  the  form  of  hystero-epilepsy  with 
separate  crises : 

A  child  eleven  years  old,  with  neurotic  and  phthisical  family  history, 
had  from  her  infancy  been  somewhat  backward  and  peculiar,  and  had  a 
defect  of  speech,  which  exhibited  itself  at  times  in  a  tendency  to  speak 
slowly,  associated  with  some  twitching  and  want  of  control  over  the  mus- 
'  cles  of  articulation.  She  had  been  coddled  and  somewhat  spoiled,  and  was 
addicted  to  masturbation,  usually  at  night.  She  had  scarlet  fever,  and  after 
this  began  to  have  fits  or  seizures  of  peculiar  character.  These  were  fre- 
quent, several  occurring  sometimes  during  the  course  of  the  day.  They 
commonly  followed  some  injury,  excitement,  or  slight  peripheral  irrita- 
tion :  thus,  striking  her  toes,  pinching  her  cheek,  or  pulling  a  hair  would 
cause  the  attacks.  When  they  came  on,  if  walking  or  standing,  she  would 
bend  forward  and  slip  down  to  the  ground,  but  soon  after  would  come  to 
her  senses.  During  the  attacks  her  face  was  pale.  Two  weeks  before  she 
was  seen  by  me  the  attacks  changed,  so  that  she  fell  precipitately  forward, 
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and  several  times  severely  bruised  her  head.  On  questioning  her  closely, 
she  said  she  could  sometimes  tell  when  an  attack  was  coming  on,  and  could 
sometimes  control  them  and  often  did.  She  did  not  bring  them  on  herself, 
and  could  hardly  tell  how  they  came.  She  said  that  she  sometimes  knew 
what  was  going  on  around  her :  she  seemed  to  like  to  dwell  on  the  excite- 
ment caused  by  the  spells.  She  did  not  bite  her  tongue,  or  sleep  after  the 
attack,  or  scream  at  the  beginning.  The  above  description  answers  for  the 
usual  character  of  the  attack.  At  times,  however,  she  had  seizures  of  a 
different  kind,  often  of  convulsive  tremor  and  clearly  hysterical.  She  was 
inclined  to  be  untruthful  and  disobedient.  She  improved  considerably  in  a 
few  months  under  the  careful  attention  of  a  good  nurse. 

Those  phases  of  hysteria  which  are  known  as  catalepsy,  ecstasy,  and 
trance  are  of  moderately  frequent  occurrence  in  children.  In  the  "  American 
System  of  Practical  Medicine"  I  have  detailed  a  case  of  catalepsy  or  autom- 
atism in  a  child  two  years  old,  notes  of  which  case  were  furnished  me  by 
Dr.  De  Schweinitz  of  Philadelphia, — so  far  as  I  know,  the  youngest  patient 
of  this  kind  on  record.  The  child  exhibited  all  the  phenomena  of  hypnotic 
catalepsy  and  suggestion.  Either  by  manipulation  or  command  she  could 
be  placed  in  any  position,  in  which  she  would  remain  until  changed  by 
others.  Many  experiments  were  tried  with  her  successfully.  Other  cases 
of  catalepsy  at  an  early  age  have  been  reported,  the  youngest  by  Jacobi  in 
a  child  three  years  old.  Hemi -catalepsy  has  also  been  observed  in  children 
as  well  as  in  adults.     Several  of  these  cases  have  been  reported  by  me. 

A  case  with  rotatory  phenomena  and  other  hysterical  manifestations 
came  recently  to  the  Philadelphia  Polyclinic  service  for  Nervous  Diseases. 
This  patient  was  a  school-boy,  aged  eleven  years.  At  nine  years  he  had 
begun  to  have  "seizures"  without  apparent  cause.  At  first  these  were 
rotatory  in  character ;  they  would  commence  while  he  was  standing,  and 
he  would  go  round  and  round  for  two  or  three  minutes  at  a  time.  He 
appeared  to  be  conscious  during  the  attacks,  of  which  he  had  fifteen  or 
sixteeu  during  the  twenty-four  hours.  These  lasted  three  months,  and 
then  ceased  for  nine  months,  when  he  had  seizures  of  a  different  character. 
His  legs  and  arms  were  drawn  up  spasmodically,  and  while  rigid  he  was 
affected  with  a  general  tremor.  At  the  onset  he  would  scream  for  some 
time,— not  a  sudden  epileptic  scream,  but  a  frightened  cry.  His  face 
was  suffused,  and  he  appeared  to  be  unconscious,  but  he  had  never  fallen  ' 
nor  bitten  his  tongue. 

Springthorpe1  reports  a  case  of  trance,  ecstasy,  and  kystero-epilepsy 
in  a  child  ten  years  old.  The  patient  was  a  sensitive,  emotional  girl, 
with  paralytic,  epileptic,  alcoholic,  and  tubercular  ancestry.  When  twenty 
months  old  she  had  an  attack  of  sunstroke  followed  by  a  convulsion,  and 
at  seven  years  of  age  she  had  a  severe  attack  of  whooping-cough.  One 
night  in  bed  she  was  heard  breathing  heavily,  and  for  an  hour  could  not  be 


1  Australasian  Medical  Gazette,  January,  1885,  p.  100. 
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aroused,  but  the  next  morning  was  all  right.  Other  similar  seizures  occurred 
at  irregular  intervals,  and  after  more  than  a  year  the  character  of  the  attacks 
changed.  She  began  to  show  signs  of  mild  religious  ecstasy,  which  was  to 
some  extent  attributable  to  an  extensive  acquaintance  with  the '  Salvation 
Army.  She  had  seizures  with  heavy  breathing,  quivering  lip,  tearful  face, 
crying,  sobbing,  and  sighing.  She  said,  "  Oh,  dear  !"  "  How  pretty  !"  etc. 
She  saw  "  angels."  After  a  time  she  held  conversations  with  her  heavenly 
visitors  or  appearances.  Special  and  general  sensation  were  in  abeyance, 
and  hysteroid  convulsions  in  the  muscles  of  the  neck  were  sometimes  pres- 
ent. Later  fche  ministrations  of  the  Salvation  Army  were  changed  for  those 
of  a  clairvoyant  or  mesmerist.  She  began  to  talk  gibberish,  and  after  a 
time  went  off  in  severe  hysteroid  convulsions ;  opisthotonus  was  extreme, 
and  the  convulsions  were  general.  Her  attacks,  in  short,  in  their  different 
phases  and  varieties  were  hystero-epileptic. 

Minor  convulsive  attacks  are  not  uncommon  in  hysterical  children,  and 
these  exhibit,  but  in  very  imperfect  form,  the  phenomena  of  hystero-epilepsy. 
The  attacks  seem  to  be  partly  purposive  and  partly  unconscious.  Ashby 
and  Wright  describe  a  case  of  this  kind  in  a  girl  seven  years  old.  When 
the  attack  came  on,  she  would  jump  up  in  bed,  turn  round  once  or  twice, 
sit  down  again,  and  arrange  the  bedclothes,  smoothing  them  carefully  down, 
and  yet  be  unconscious  during  the  fit,  and  have  no  remembrance  of  it 
afterwards.    A  sharp  word  or  a  prick  of  a  pin  would  often  arrest  these  fits. 

Local  spasm  of  almost  any  form  or  seat  may  occur  in  hysterical  chil- 
dren. Twitchings  of  the  facial  and  ocular  muscles  are  perhaps  the  com- 
monest types. 

Henoch  describes  cases  of  local  spasm  which  took  various  forms,  as 
violent  fits  of  hiccough,  voice-spasm,  chorea,  asthmatic  attacks,  spasms  of 
the  muscles,  face,  eyes,  and  extremities.  What  he  calls  voice-spasm  or 
vocal  spasm  has  been  described  by  other  authors  under  such  names  as 
hysterical  cough,  laryngeal  spasm,  etc.  In  one  case  extreme  hyperesthesia 
of  the  front  of  the  chest  was  replaced  by  violent  spasmodic  coughing  re- 
sembling whooping-cough;  in  another  the  child  after  every  expiration 
uttered  a  half-whimpering  or  half-squeaking  sound  ;  in  still  another  a 
cooing  or  croaking  sound  accompanied  the  spasm. 

Jacobi  gives  several  instances  of  hysterical  cough  in  young  children  : 
one  was  a  boy  six  years  old ;  two  others  were  brothers,  one  six  and  the 
other  four.  Local  treatment  did  not  relieve.  One  of  the  children  was 
addicted  to  excessive  masturbation,  and  after  suppressing  this  habit  the 
child  recovered. 

Peculiar  rhythmical  movements  are  sometimes  present  in  hysteroid  or 
hystero-epileptic  cases.  Gowers  says  of  one  of  these  cases,  "  This  pecu- 
liar rhythmical  movement  in  the  legs  was  a  feature  of  the  hysteroid  attacks 
in  one  patient  whose  case,  although  published  elsewhere,  presents  many  in- 
structive points  deserving  narration  at  length.  Both  epileptic  and  hysteroid 
attacks  occurred;  organic  heart-disease  was  present;  the  disease  succeeded 
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„„  attack  of  chorea,  and  the  patient  presented  a  strong  inherited  tendency 
to  neurotic  disease.  It  is  probable  that  the  hysteroid  convulsion  really 
succeeded  a  slight  epileptoid  seizure." 

The  recognition  of  lyssophobia,  or  hysterical  hydrophobia,  in  chddren, 
may  be  of  the  utmost  importance.  A  child  who  has  been  bitten  by  a  dog 
is  seized  with  convulsions,  which  may  come  on  spontaneously,  or  accidentally 
as  the  result  of  other  disease,  or  because  of  conversation  with  regard  to 
hydrophobia,  mingled  with  expressions  of  fear  because  of  the  biting.  Im- 
mediately a  diagnosis  of  hydrophobia  is  made  by  the  horror-stricken  rela- 
tives and  friends,  and  this  is  adopted  by  the  thoughtless  or  badly-trained 
physician.  Through  suggestion  many  of  the  phenomena  of  hysterical 
attacks  are  produced  in  children,  just  as  a  train' of  symptoms  can  be  started 
by  hypnotic  suggestion.  In  the  pseudo-hydrophobic  cases  barking,  biting, 
etc.,  may  be  thus  produced.  Many  of  these  cases  are  purely  hysterical. 
Not  infrequently  we  see  in  children  as  well  as  in  adults  hysterical  seizures 
unconnected  with  the  bite  of  an  animal,  in  which  many  of  the  so-called 
hydrophobic  symptoms  are  present.  Gowers  relates  an  interesting  case  of 
a  boy  of  thirteen,  in  whom  hysterical  attacks  commenced  after  he  had  been 
bitten  and  frightened  by  a  dog. 

Any  variety  of  paralysis  may  occur  in  hysterical  children,  as  hemi- 
plegia, monoplegia,  paraplegia,  local  palsies  in  the  face,  trunk,  or  limbs, 
paralysis  of  the  bladder,  and  vocal  paralysis  or  aphonia. 

Gillette,1  at  a  meeting  of  the  New  York  Obstetrical  Society,  reported  a 
case,  already  referred  to,  which,  on  account  of  the  extreme  youth  of  the 
patient,  it  might  be  well  to  detail.  A  girl  only  eighteen  months  old  had  a 
habit  of  walking  and  plunging  and  falling  on  the  floor  for  amusement,  and 
one  evening  when  she  was  about  to  do  so  her  mother  caught  her  by  the  arm 
and  stopped  her.  The  arm  fell  helpless  to  her  side ;  the  child  moaned  and 
desired  to  be  held  and  caressed.  No  signs  of  injury  could  be  found.  The 
next  morning  the  arm  was  still  hanging  helplessly  by  her  side,  and  she  was 
moaning  and  crying  as  if  in  considerable  pain.  The  physician  remembered 
that  the  child  had  always  been  very  sympathetic,  wonderfully  so  for  her 
age,  even  weeping  when  sad  pictures  or  doleful  stories  were  presented  to 
her,  and  therefore  believed  the  case  to  be  one  of  hysteria.  In  the  evening 
the  arm  was  still  apparently  paralyzed.  The  next  morning  the  doctor  was 
sent  for  in  haste,  and  the  other  arm  also  hung  helplessly  by  her  side.  The 
parents  and  friends  were  greatly  alarmed.  The  father  was  requested  to  get 
a  ball  of  variegated  colors  and  offer  to  play  with  the  child,  which  he  did 
after  all  had  left  the  room  but  Dr.  Gillette,  the  patient,  and  the  parents. 
The  experiment  was  instantly  successful :  the  child  played  ball  at  once  as 
if  nothing  was  wrong  with  her  arms.  She  tried  the  hysterical  attack  the 
next  morning,  but  it  did  not  work,  and  she  did  not  attempt  it  again. 

Some  of  the  forms  of  paralysis  in  children  set  down  as  hysterical  are 

1  New  York  Medical  Journal  and  Obstetrical  Review,  1882,  vol.  xxxvi.  p.  66. 
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eWnftf     thlVhaTer'  °r  "^  iU  tHem  °^  a  st™S  Vterical 
h"  i  •  f  ?,       ^f^  menti°Ue(i  b^  Jacobi>  for  example,  resem- 

bles spinal  mfantile  paralysis,  and  appears  to  result  from  a  chang    in  the 

Zt  T  m  ^  ^r1-  ^J  b6aring  a  ^  Simila^  to  -hat  £  known 
to  take  place  after  infectious  d.seases.     He  gives  the  case  of  a  girl  who  first 

began  complaining  of  stomach-ache  and  later  was  troubled  with  nausea. 
She  was  taken  with  typhoid  fever,  and  when  convalescing  the  nausea 
returned  Shortly  after  this  she  had  geueral  convulsions,  being  constantly 
nauseated  and  very  weak.  When  seen  by  Jacobi  her  weakness  was  almost 
complete  paraplegia.  She  had  varying  conditions  of  hyperesthesia  and 
anesthesia  sometimes  with  coldness  and  pallor,  sometimes  with  circum- 
scribed red  spots;  frequently  perspiration  alternated  with  dry  coolness 
Of  diagnostic  importance,  according  to  Jacobi,  was  the  small  number  of 
tangible  changes  in  proportion  to  the  large  number  of  symptoms.  He  at- 
tached particular  importance  to  the  absence  of  temperature-elevations,  making 
many  observations.  The  case  was  regarded  as  one  of  vaso-motor  neurosis 
Ergot  was  given,  and  the  galvanic  current  to  the  spine  was  used.  Later 
the  patient  was  taken  to  Europe  and  completely  recovered. 

The  same  writer  gives  other  illustrations  of  hysterical  paralytic  and 
paretic  conditions  in  the  young,  although  he  believes  they  are  not  frequent. 
A  girl  of  nine  years,  for  instance,  fell  in  convulsions,  which  were  followed 
by  ptosis  and  deviation  of  the  right  eye  outward,  the  pupil  somewhat 
dilated,  on  the  left  the  pupillary  branch  being  also  a  little  affected.  The 
tongue  deviated  to  the  right.  The  child  improved,  but  after  another 
attack  of  convulsions  had  the  same  paralytic  symptoms.  Jacobi  cured  her 
by  firmly  impressing  her  with  the  idea  of  success  and  then  pressing  his 
thumb  firmly  on  the  supraorbital  nerve  and  commanding  her  to  open  her 
eye.  Her  ptosis  was  instantly  relieved,  and  she  was  well  for  several  weeks, 
when  she  exhibited  the  same  symptoms  and  was  relieved  in  the  same  man- 
ner. It  might  be  questioned  whether  this  was  not  an  exhaustion  paralysis 
after  an  epileptic  cerebral  discharge,  rather  than  an  hysterical  palsy. 

Lee  *  has  reported  a  case  of  aphonia,  in  a  girl  four  years  old,  seen  at  the 
Pennsylvania  Hospital  under  Dr.  Addinell  Hewson.  It  developed  sud- 
denly. She  was  supposed  to  be  hysterical,  and  was  watched  carefully  while 
at  play  among  her  companions  to  see  if  she  did  not  speak  at  unguarded 
moments.  She  was  examined  by  several  physicians,  some  of  them  laryn- 
gologists.  As  a  final  test,  she  was  placed  under  ether,  and  as  she  came  out 
of  its  influence  cried  lustily,  and  talked  as  patients  usually  do  before  re- 
covering fully  from  the  effects  of  the  anaesthetic.  Her  surroundings  were 
changed,  and  she  was  cured.  Goodhart  attended  a  girl  re  twelve  with 
functional  paralysis  of  the  abductors  of  the  vocal  cords.  She  had  also  a 
croupy  cough ;  there  was  entire  absence  of  any  morbid  appearance  of  the 
larynx,  except  in  the  position  of  the  vocal  cords.     These  played  some- 

'  Nevr  York  Medical  Journal  and  Obstetrical  Keview,  1882,  vol.  xxxvi.  p.  67. 
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hat  close  together  during  expiration,  and  during  inspira  ion  the  ante- 
„  parts  completely  closed,  the  left  overlapping  the  right  and  leaving 
,lv  a  chink  behind  for  the  entrance  of  air  into  the  lungs.  In  the  course 
■  half  an  hour  the  paresis  had  almost  disappeared.  This  patient  had  been 
the  hospital  under  Dr.  Taylor  for  cataleptic  attacks,  and  m  one  of  her 
B  her  eyes  were  first  turned  strongly  to  one  side,  and  then  she  squinted. 
Sensory  hysterical  phenomena  are  probably  more  common  in  children 
,an  any  other  manifestations,  a  fact  which  does  not  seem  to  be  generally 
3Preciated  by  the  profession  at  large,  and,  in  consequence,  cases  clearly 
ysterical  in  character  are  frequently  supposed  to  be  organic  and  of  serious 

^The  most  common  forms  of  hysterical  sensory  disorder  may  be  classic 
ed  as  hyperesthesia,  anesthesia,  pains  referred  to  special  parts  or  organs, 
ad  pain  irregularly  distributed  over  the  body. 

The  meaning  of  hyperesthesia  in  children  should  always  be  fully  con- 
:dered.  The  tendency  of  the  physician,  and  more  strongly  of  the  parents, 
5  usually  towards  a  grave  diagnosis  ;  and  many  cases  simply  hysterical 
ave  been  set  down,  because  of  hyperesthesia  and  the  complaint  of  deep- 
eated  pain,  as  neuritis,  meningitis,  myelitis,  brain-tumor,  reflex  neuralgia, 
tc.  Every  one  who  has  been  much  with  young  children  knows  how  im- 
,ressionable,  imitative,  sympathy-loving,  and  observant  of  suffering  they 
re.  Pain  appeals  especially  to  the  imaginative  faculties  of  sensitively- 
irganized  young  children.  According  to  Ashby  and  Wright,  probably  the 
uost  common  form  of  hysteria  in  girls  is  hyperesthesia,  a  complaint  of 
enderness  or  pain  which  cannot  be  accounted  for  except  by  a  neurosis, — 
ocal  tenderness  about  the  spine  or  one  of  the  joints,  especially  the  hip ; 
lypersensitiveness  of  the  thyroid  gland  or  front  of  the  larynx ;  headaches, 
dther  frontal  or  occipital,  or  of  the  form  of  "  clavus."  "  Hysteria,"  say 
he  same  authors,  "  is  apt  to  mimic  various  diseases  which  are  normally 
iccompanied  by  severe  pain,  such  as  peritonitis,  pleurisy,  rheumatism ;  it 
nust,  however,  be  borne  in  mind  that  there  may  be  some  actual  disease 
jresent,  and  the  sensory  disturbance  is  only  an  exaggerated  condition  of 
vhat  would  normally  exist." 

Hysterical  loss  or  diminution  of  sensation — either  tactile  anaesthesia, 
inalgesia,  or  loss  of  temperature-sense — occurs  in  children  with  consider- 
ible  frequency,  usually  in  connection  with  the  other  phenomena  of  hystero- 
:pilepsy,  but  sometimes  as  an  isolated  symptom.  Peugniez  has  recorded  a 
series  of  cases  of  anaesthesia  of  the  skin  and  special  senses  in  children  from 
;en  to  fifteen  years  old. 

Barlow  also  has  collected  a  series  of  cases  in  children  between  ten  and 
ifteen  years  old.  A  boy  two  years  old,  when  the  skin  between  his  fingers 
kvas  pricked  with  a  needle,  did  not  wince  or  withdraw  his  hand,  and  when 
:me  side  of  his  face  was  pricked  showed  the  slightest  possible  play  of  the 
features,  while  upon  pricking  the  other  side  he  cried.  In  another  case 
strong  faradism  was  tolerated  with  perfect  iudifference  when  applied  to 
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either  leg ;  in  another  faradism  was  felt,  although  a  needle  had  been  pushed 
into  the  skin  without  the  child  withdrawing  the  limb;  in  a  fourth  the 
needle  was  tolerated  for  several  minutes,  and  then  the  limb  was  slowly 
withdrawn,  but  without  a  cry.  In  still  another  analgesic  paralysis  without 
wasting,  which  had  lasted  nine  months,  was  also  present.  A  girl  five  years 
old  had  her  arm  scorched  over  a  tract  about  three  inches  long  without  cry- 
ing ;  she  also  had  her  thigh  deeply  cut  by  a  bit  of  broken  pottery  without 
showing  any  distress.  A  girl  of  eleven  had  complete  analgesia  on  the 
right  side  of  the  body,  and  also  on  the  left  cheek.  She  could  not  localize 
the  spot  where  she  was  pinched  on  the  right  side,  but  she  had  no  difficulty 
on  the  left.  This  child's  field  of  vision  was  considerably  limited,  and  she 
had  what  the  mother  termed  "  blind  fits."  In  a  girl  nine  and  a  half  years 
old  both  arms  and  legs  were  analgesic.  A  boy  nine  years  old,  subject  to 
fits,  was  found  to  be  tolerant  of  the  application  of  a  needle  down  one  side 
of  his  body  and  almost  so  on  the  other  side,  but  he  could  localize  the  posi- 
tion of  the  needle  perfectly,  although  it  did  not  give  him  any  trouble. 
A  girl  nine  years  old  had  paralysis  of  both  legs,  without  any  affection 
of  the  sphincters  or  wasting  or  rigidity  of  the  limbs,  and  was  absolutely 
tolerant  of  every  kind  of  stimulus  applied  to  the  limbs.  A  girl  of  eight 
years,  with  a  history  of  convulsive  and  other  hysterical  manifestations,  was 
found  to  be  distinctly  analgesic  in  her  arms  after  a  violent  attack.  A  girl 
three  years  old,  with  a  history  of  convulsive  and  screaming  fits,  was  anal- 
gesic all  over  for  two  weeks  after  an  attack. 

At  a  meeting  of  the  Clinical  Society  of  London,  October,  1877,  Thomp- 
son reported  a  case  of  hysteria  in  a  boy,  with  anaesthesia,  ischemia,  and 
contractures  of  the  lower  limbs.  It  is  perhaps  significant  that  while  this 
boy  had  an  English  mother  his  father  was  French.  The  boy  had  always 
been  delicate,  but  in  the  spring  of  1877  he  began  to  show  hysterical  phe- 
nomena. He  became  unable  to  walk,  owing  to  paresis,  rigidity,  and  dis- 
tortion of  the  lower  limbs,  and  his  voice  was  almost  inaudible.  The  legs 
were  firmly  flexed  upon  the  thighs,  and  the  feet  extended  as  in  talipes 
equinus.  The  genital  organs  were  ill  developed  ;  anaesthesia  and  ischeemia 
were  prominent  symptoms  from  first  to  last.  Under  the  application  of 
gold  coins  the  anesthesia  and  ischemia  disappeared.  Other  metals  were 
tried,  but  the  effect  could  be  produced  only  by  the  gold. 

Goodhart  has  twice  seen  hemianesthesia  with  hemiplegia  in  boys  of 
eleven  and  twelve.  In  a  case  under  his  own  care  he  was  at  first  disposed 
to  believe  in  the  existence  of  some  actual  lesion.  This  boy  was  twelve 
years  old,  with  a  neurotic  family  history.  Paralysis  came  on  in  the  night. 
"His  face  was  paralyzed  on  the  right  side,  and  the  tongue  deviated  to  the 
right,  The  right  arm  was  paralyzed,  the  extensors  of  the  forearm  most 
markedly  so,  and  the  wrist  dropped  as  in  lead-poisoning.  He  made  evident 
efforts  to  move  it  when  told,  but  was  obliged  to  call  in  the  aid  of  the  oppo- 
site hand.  There  was  less  decided  failure  in  the  leg,  but,  when  he  walked, 
his  toes  caught  the  ground  in  putting  the  foot  forward,  the  knee  was  flexed, 
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the  heel  drawn  up,  and  the  limb  moved  clumsily  as  from  want  of  harmony 
between  the  coacting  muscles  rather  than  from  actual  paralysis,  but  the  ex- 
tensors obviously  had  the  worst  of  it.  The  loss  of  sensation  was  complete, 
and  thoroughly  distributed  to  the  right  half  of  the  body,  mucous  membrane 
as  well  as  skin.  The  knee-reflex  on  the  paralyzed  side  was  markedly  ex- 
aggerated. .  .  .  The  paralysis  both  of  sensation  and  motion — but  the  former 
far  more  than  the  latter — varied  much  from  day  to  day ;  and  sometimes  the 
special  senses  suffered." 

Headaches  which  may  be  properly  classed  as  hysterical  occur  some- 
times, although  rarely,  in  children ;  they  are  much  less  frequent  than  in  the 
young  or  middle-aged  adult.  In  children  in  the  majority  of  cases  they  are 
imitative,  at  least  in  part.  The  child  of  a  mother  who  suffers  from  migraine 
or  any  of  the  forms  of  recurring  headache  will,  if  precocious  or  imitative, 
sometimes  really  or  apparently  suffer  from  severe  head-pains.  Such  cases 
are  very  deceptive.  The  fact  that  true  migraine  occurs  in  very  young  chil- 
dren must  not  be  overlooked  in  making  a  diagnosis.  Sinkler  has  written 
an  interesting  paper  on  the  subject,  giving  a  number  of  cases  in  children 
under  puberty.  In  one  case  under  my  own  observation,  a  child  between 
two  and  three  years  of  age  began  to  have  mild  attacks  of  migraine,  both 
the  mother  and  the  grandfather  of  this  child  having  suffered  with  typical 
migraine  for  many  years. 

West  mentions  a  boy  of  thirteen  who  had  been  ill  with  headache  and 
vague  cerebral  symptoms.  His  sister  had  died  with  disease  of  the  brain, 
and  he  had  shown  extravagant  grief  at  her  death.  His  worst  symptoms 
were  headache,  intense  sensitiveness  to  sounds,  and  dislike  of  the  light. 
Sometimes  he  would  not  allow  his  head  to  be  brushed  or  even  touched.  He 
was  feeble  and  ill  nourished,  and  often  walked  with  a  limping  gait.  In 
spite  of  the  long  continuance  of  his  symptoms,  he  did  not  grow  worse. 
When  not  observed  he  walked  and  spoke  better,  and  forgot  his  headache 
and  other  ailments  if  interested  in  anything.  West  also  mentions  the  case 
of  a  girl  ten  years  old,  who  had  a  spasmodic  cough  when  younger,  and  at 
eight  years  of  age  began  to  suffer  with  excruciating  headaches  These 
were  arbitrary  in  their  onset,  and,  except  a  capricious  appetite  and  a  con- 
stipated habit,  the  child  had  no  other  bad  symptoms.  Sometimes  she  would 
he  for  hours  with  her  hands  to  her  head,  moaning  and  crying,  and  would 
clmg  to  her  mother  with  vehement  protestations  of  affection.  If  the  doctor 
went  into  the  room  unexpectedly,  even  if  she  were  cheerfully  at  play,  she 
would  immediately  put  her  hands  to  her  head  and  commence  to  moan.  She 
afterwards  developed  a  train  of  grave  hysterical  symptoms,  making  the 
diagnosis  clear.     Eventually  she  recovered 

which  he  affection  began  with  a  pain  in  the  right  ear.    Soon  after  the  jkin 

wh  ch  irf  !  T?*^  °f  PaiD  "  the  *  Vpochondriac  region, 
which  gradually  extended  over  the  left  side,  and  about  the  same  tinfe  he 
had  a  dry,  empty,  bark.ng  cough,  with  muco-purulent  sputa.     In  a  few 
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weeks  pam  was  complained  of  in  the  left  ankle-joint,  later  in  the  knee- 
joint.  These  pains  were  accompanied  by  firm  contractures,  but  he  had  no 
swelling  about  the  joints.  His  general  condition  was  bad.  He  recovered 
under  the  use  of  cod-liver  oil,  the  hypophosphites,  and  syrup  of  the  iodide 
of  iron.  This  case  presents  the  features  which  should  help  the  physician 
to  discover  that  he  is  dealing  with  a  case  of  hysterical  pain,  although  on 
first  being  called  the  diagnosis  would  be  difficult.  The  pain  was  severe 
and  no  organic  condition  could  be  discovered  in  any  of  the  locations  to 
account  for  its  presence ;  it  passed  from  one  region  to  others  remote  and  dis- 
connected ;  it  attacked  tissues  and  organs  so  different  in  character  as  to  ex- 
clude such  causes  as  rheumatism  and  gout,  which  affect  particular  structures. . 

Bem,ss  reports  an  instance  of  hysteria  in  a  boy  six  years  old,  who  two 
weeks  before  coming  under  the  care  of  the  physician  had  begun  to  complain 
of  pain  in  his  abdomen  and  around  his  waist.  He  was  treated  for  worms 
but  without  result.  He  was  pale,  reduced  in  flesh,  and  peevish ;  his  tongue 
was  pale  and  slightly  coated  ;  his  temperature  was  99.5°  F.  The  pain 
which  had  been  at  first  in  the  abdomen  had  gradually  descended  to  the 
thighs,  knees  and  feet;  it  was  rather  an  excessive  hyperesthesia  than  a 
true  pain;  swelling  and  local  heat  were  absent.  He  was  treated  with 
quinine  and  bromide  of  potassium,  and  in  three  days  he  was  able  to  walk 
in  a  limping  manner ;  but  two  days  later  he  was  found  on  his  back  with 
both  feet  lifted  from  the  mattress  and  the  thighs  lifted  from  the  abdomen ; 
he  would  scream  if  any  one  even  offered  to  touch  his  feet.  These  symptoms 
had  come  suddenly.  He  got  better  and  worse  under  treatment.  In  a  few 
days  he  complained  not  only  of  his  feet,  but  also  of  his  left  hand,  which  he 
insisted  upon  having  wrapped  up,  especially  the  middle  finger. 

Henoch  relates  the  case  of  a  boy,  six  and  a  half  years  old,  previously 
healthy,  who  had  had  measles,  and  two  weeks  after  the  beginning  of 
the  disease  another  boy  fell  upon  his  abdomen.  He  began  to  complain 
of  great  pain,  crying  and  tossing  about  continually.  The  pain  came  in 
paroxysms  of  increasing  frequency  and  intensity;  temperature  about  101° 
F. ;  pulse  frequent,  tongue  coated,  with  fetor  of  the  breath,  and  thirst. 
The  central  symptom  was  intense  hyperesthesia  of  the  skin  of  the  abdomen 
and  chest,  so  that  severe  pains  were  produced  by  picking  up  a  fold  of  the 
skin.     He  made  a  rapid  recovery. 

Cases  similar  to  those  of  Henoch  and  Bemiss  are  not  infrequent.  I  have 
several  times  been  called  in  to  decide  upon  their  character.  The  question 
of  the  existence  of  a  neuritis,  dermal  or  truncal,  is  one  to  be  considered. 
Possibly  a  mild  form  of  a  neuritis  or  other  organic  disorder  is  present  some- 
times, the  pain  and  suffering  proper  to  the  disease  being  exaggerated  by  the 
cerebral  condition  of  the  hysterical  patient.  Starr,2  in  the  Middleton  Gold- 
smith Lectures,  says  that  pains  sometimes  set  down  as  hysterical  are  due 

1  New  Orleans  Medical  and  Surgical  Journal,  October,  1886,  p.  255. 
"  Medical  News,  1887,  vol.  i.  pp.  141,  189,  197,  225. 
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to  a  neuritis  of  greater  or  less  severity.  While  such  cases  have  usually- 
recovered  they  have  sometimes  been  tedious,  lasting  at  least  for  weeks. 

A  case  seen  with  Dr.  Feldstein,  of  Philadelphia,  illustrates  this  difficulty 
of  diagnosis  between  hysterical  hyperesthesia  and  multiple  neuritis.  This 
patient,  a  girl  eleven  years  old,  began  to  complain  in  the  spring  of  pain  iu 
the  head  and  also  at  the  nape  of  the  neck,  the  latter  associated  with  a  feel- 
ing of  stiffness.  She  soon  also  made  complaint  of  pains  in  the  spine  and 
of  both  the  upper  and  lower  extremities,  and  also  of  universal  tenderness 
to  pressure.  The  pain  and  hypersesthesia  did  not  follow  the  line  of  the 
nerve-trunks,  but  were  general  and  dermal ;  she  spoke  of  them  as  being 
«  present  all  the  time ;  but  at  intervals  she  had  exacerbations  of  pain  in  cir- 
cumscribed, isolated  patches  on  the  extremities,  these  areas  becoming  red 
and  remaining  so  for  a  short  time.  Her  disposition  changed  :  she  became 
irritable,  fretful,  and  excitable.  For  three  weeks  she  showed  some  irregular 
but  not  marked  elevation  of  temperature.  Various  methods  of  treatment 
were  adopted,  including  salicylates,  iodides,  small  doses  of  mercury,  tonics, 
and  anodynes ;  but  nothing  in  the  shape  of  medicine  seemed  to  benefit  her 
much.  She  was  three  months  iu  bed.  At  the  end  of  two  months  she 
showed  some  enlargement  of  the  thyroid  gland.  At  first  she  lost  flesh,  but 
at  the  end  of  three  months  was  as  fleshy  as  before  her  sickness. 

What  are  known  as  hysterogenic  or  epilepto-hysterogenic  zones  are 
sometimes  present  in  hysterical  children.  These  are  sensitive  spots  or  areas 
of  the  skin,  and  on  touching,  pressing,  pinching,  or  otherwise  exciting  them 
active  hysterical  or  epileptoid  manifestations,  in  some  cases  even  convulsions, 
occur.  In  one  case,  in  a  child,  pressure  between  the  scapulae  would  pro- 
duce either  hysterical  convulsions  or  a  state  of  excitement  like  a  mild  mania. 
In  another  case,  pressure  or  pinching  of  almost  any  portion  of  the  body 
would  cause  spasms,  although  usually  these  hysterogenic  zones  are  in 
particular  regions. 

Hysterical  affections  of  the  eye  are  seen  among  children,  and  relatively 
with  considerable  frequency,  and  these  may  be  of  any  of  the  forms  described 
as  occurring  in  the  hysteria  of  adolescence  and  adult  life, — ptosis,  strabis- 
mus, pupillary  alterations,  amblyopia  and  achromatopsia  of  either  one  or 
both  eyes,  and  total  blindness.  A  fair  number  of  cases  of  hysterical  am- 
blyopia in  children  have  been  reported  by  observers  in  various  countries, 
the  reporters  giving  different  opinions  or  expressing  doubts  as  to  the  proper 
interpretation  of  the  phenomena.  The  chief  point  in  doubt  has  usually 
been  whether  or  not  the  loss  or  diminution  of  sight  has  been  the  result 
of  pure  fraud,  of  unconscious  deception,  or  of  some  temporary  impair- 
ment of  the  functioning  in  the  cerebral  visual  centres,  either  primary  or 
cortical.  This  problem  is  by  no  means  so  easy  of  solution  as  might  at  first 
appear.  A  child  asserting  loss  of  vision  in  one  eye  is  surprised  or  tricked 
into  the  use  of  the  other  by  placing  a  strong  convex  or  concave  lens,  or  a 
prism,  before  the  unaffected  organ,  and  the  inference  is  made  that  decep- 
tion has  been  practised  by  the  patient  or  culprit ;  that,  in  other  words,  the 
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mdmdual  can  see  with  the  amblyopic  or  blind  eye,  but  will  not,  owing  to 
mental  perversion  or  obliquity.  Such  a  conclusion,  however,  is  n  t  nec^ 
nly  correct  It  .possible  that  the  visual  centres  of  one  side  of  the  blTn 
may  in  such  cases  be  in  abeyance  as  long  as  the  other  side  is  free  to  act  the 

[riS^Tl  Kimg  StiTkted  int°  Wi°nal  aCtivit^  ^  -capacitating 
the  latter.     Probably  pure  fraud  is  the  best  explanation  for  some,  but  cer 
tainly  it  is  not  for  all. 

Dr.  DeSchweinitz,*  in  reporting  a  case  of  hysterical  amblyopia  in 
a  colored  g,rl  nine  years  of  age,  who  denied  even  light-perception  in  one 
eye,  speaks  of  an  interesting  experiment  bearing  on  this  point.  "In  one 
case  of  simulated  blindness  (malingering)  the  subject  was  made  to  stand  the 
test  by  having  it  explained  to  her  that  those  present  at  the  examination 
tully  understood  that  her  statement  in  regard  to  sight  in  the  eye  under  ex- 
amination was  totally  false.  She  was  sufficiently  intelligent  to  appreciate 
that  she  had  been  detected  in  her  attempt  at  deceit,  and  readily  admitted 
the  truth  of  the  charge.  On  the  other  hand,  a  perfectly  intelligent  woman 
subject  to  hysterical  amblyopia,  in  whom  the  test  demonstrated  the  fact  that 
the  eye  claimed  for  blindness  had  full  visual  acuity,  utterly  denied  the  pos- 
sibility of  sight,  in  spite  of  the  fact  of  her  apparent  perfect  appreciation  of 
the  sufficiency  of  the  tests  which  demonstrated  that  she  could  see."  Both 
hysterical  amblyopia  and  achromatopsia  in  children,  as  in  adults,  have  usu- 
ally been  found  in  patients  in  whom  the  other  phenomena  of  grave  hysteria 
are  present,  as,  for  example,  hemianesthesia,  hemiparesis,  contractures,  con- 
vulsions, and  psychical  episodes,  usually  of  the  maniacal  or  hallucinatory 
character. 

Years  ago  I  reported  a  case  of  simulated  monocular  blindness  occurring 
in  the  service  of  Dr.  Harlan  in  the  Wills  Ophthalmic  Hospital,  Philadel- 
phia. Harlan  has  reported  other  similar  cases,  and  has  contributed  several 
articles  on  this  subject. 

Achromatopsia  is  a  "condition  in  which  there  is  a  failure  to  appreciate 
colors.  In  Daltonism,  or  true  color-blindness,  one  color  may  be  taken  for 
another  ;  in  achromatopsia  the  notion  of  color  may  be  entirely  lost.  These 
colors  are  found  by  the  patient  to  disappear  in  regular  order,  and  return  in 
reverse  order  as  the  patient  recovers.  .Some  remarkable  cases  of  this  kind 
have  been  reported  as  occurring  among  French  hysterics.  A  few  examples 
of  the  same  affection  have  been  reported  in  America.  Sometimes  the 
patient  has  lost  perception  of  one  or  several  colors.  v  When  only  one  color 
is  lost,  it  is  usually  violet ;  if  two,  violet  and  green ;  then  in  regular  succes- 
sion follow  the  colors  of  the  spectrum." 2 

Of  one  form  of  hysterical  blindness  in  children  I  have  seen  two  exam- 
ples,— that  in  which  the  patient  complains  of  sudden  blindness  in  one  or 
both  eyes,  this  lasting  only  for  a  very  brief  time,  as  for  a  few  minutes. 

1  Journal  of  Nervous  and  Mental  Diseases,  April,  1890,  p.  275. 

2  American  System  of  Practical  Medicine,  vol.  v.  p.  247. 
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Mendel '  bas  reported  a  case  of  aggravated  hysteria  in  a  boy  ten  years 
old,  with  amaurosis  of  first  one  eye  and  later  of  the  other.  This  patient's 
maternal  grandmother  was  epileptic.  He  suffered  painful  sensations  in  the 
course  of  the  trigeminus  and  other  nerves,  and  after  a  time  appeared  ir- 
regular action  of  the  muscles,  unsteadiness  of  the  intellect,  incontinence 
of  urine  during  the  day,  and  within  a  year  and  a  half  pains  in  the  head, 
vomiting,  amblyopia  in  the  right  eye,  and  emaciation.  These  symptoms 
vanished,  with  the  exception  of  irritability  and  peevishness,  and  were  fol- 
lowed by  drumming  of  the  feet,  dizzy  sensations,  emprosthotonus,  with 
rapid  forward  movements  of  the  body,  without  loss  of  consciousness,  these 
symptoms  appearing  in  paroxysms  for  twelve  days.  On  the  thirteenth,  in 
place  of  the  tonic  spasm  appeared  'spasmodic  shaking,  spasms  of  laughter, 
hallucinations,  and  loss  of  consciousness,  amaurosis  of  the  right  eye,  and 
paresis  of  the  right  arm.  Six  days  later  the  blindness  and  paralysis  had 
disappeared,  and  a  general  hyperesthesia  was  developed  ;  then  amaurosis 
of  the  left  eye,  lasting  twenty-four  hours,  was  added.  The  boy  was  removed 
to  a  public  institution,  and  in  three  days  was  well,  nothing  remaining  of  his 
old  trouble  save  a  decided  excitability. 

Among  the  views  that  have  been  suggested  to  explain  these  hysterical 
defects  of  vision  is  that  which  has  also  been  resorted  to  for  the  explanation 
of  many  other  hysterical  phenomena, — namely,  hypnotic  suggestion,  in 
some  cases  auto-suggestion,  perhaps  the  result  of  the  observation  or  dis- 
cussion of  blindness  in  others.  The  patient  believes  that  he  cannot  see, 
and  therefore  does  not  see.  But  this  explanation,  seemingly  lucid  enough, 
is,  after  all,  a  begging  of  the  question.  The  brain,  or  a  portion  of  it,  must 
for  a  time  be  in  a  changed  condition  in  order  that  the  self-deception  may  be 
accomplished. 

Hysterical  deafness  or  diminution  of  hearing  has  been  recorded  as  oc- 
curring either  as  an  independent  symptom  or  in  association  with  grave  hys- 
terical phenomena :  I  do  not  recall  a  single  case  in  my  own  experience  in 
which  this  has  been  present  as  an  isolated  symptom  in  a  child  under  thirteen 
years  of  age.  Loss  of  smell  on  the  same  side  as  deafness  and  blindness 
has  been  recorded. 

Among  the  most  important  hysterical  affections  occurring  in  children 
and  among  those  in  which  pain  is  a  leading  element  are  those  simulating 
organic  affections  of  the  joints.  To  Shaffer  we  are  indebted  for  the  most 
valuable  contribution  on  this  subject,  one  which,  although  by  no  means 
neglected,  has  not  attracted  all  the  attention  which  it  deserves.  A  large 
percentage  of  his  cases  were  children  under  the  age  of  puberty,  and  there- 
fore strictly  within  the  limitations  of  this  paper.  His  study,  while  desig- 
nated "  The  Hysterical  Element  in  Orthopedic  Surgery,"  affords  in  the  cases 
which  he  admirably  details  a  study  of  almost  all  the  phenomena  presented 
by  hysteria  in  children,— hypersesthesia  and  subjective  pain,  rigidity  and 

1  Deutsche  Med.  Wochenschr. ,  No.  16,  1884. 
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contractures,  spasm  and  paralysis,  malingering  and  neuro-mimesis,  lying 
and  limping,  precocity  and  perversity.  The  observations  to  which  he  refers 
of  Brodie,  Skey,  Paget,  Esmarch,  and  others  are  familiar  to  the  profession. 
The  false  often  so  closely  resembles  the  real  disease  that,  as  Shaffer  shows, 
even  the  most  experienced  are  at  times  at  a  loss  to  decide  whether  a  given 
articulation  is  in  a  progressive  state  of  chronic  disease  or  simply  in  a  nenro- 
mimetic  state.  He  gives  many  instances  of  neuro-mimesis  both  of  the 
limb-articulations  and  of  the  spine. 

Jacobi  has  also  given  a  number  of  interesting  illustrations  of  neuroses 
of  the  joints  in  children  from  five  to  twelve  years  of  age.  The  majority 
of  his  cases  had  been  observed  about  the  knee-joint,  but  the  ankle-joint  and 
hip-joint  were  by  no  means  free.  The  internal  condyle  of  the  femur,  the 
styloid  process  of  the  ulna,  and  the  vertebral  column  were  the  favorite 
places.  The  same  affection,  however,  had  been  observed  in  the  sciatic,  obtu- 
rator, crural,  peroneal,  saphenous,  and  tibial  nerves,  in  the  cervical,  lum- 
bar, hypogastric,  and  sacral  plexuses,  and  in  the  peripheric  nerve  branches 
distributed  about  the  integuments,  joints,  periosteum,  and  bones.  A  girl 
eleven  years  of  age  applied  for  surgical  treatment  for  coxalgia.  The  pain 
was  intense,  and  the  symptoms  closely  simulated  those  of  organic  hip-dis- 
ease ;  but  the  child  was  not  emaciated,  and  no  fever  could  be  detected. 
Under  chloroform  the  spasmodic  contracture  relaxed,  no  crepitation  was  felt, 
and  mobility  was  complete.  The  patient  recovered  under  general  roborant 
treatment  with  an  occasional  sedative,  and  compulsory  exercise.  Similar 
treatment  succeeded  in  a  girl  nine  years  old,  who  suffered  from  intense 
pain  in  the  knee-joints,  but  more  frequently  in  the  ankle-joints  and  in 
the  tarsus  and  metatarsus.  In  another  case  the  difficulty  of  diagnosis 
between  osteitis  and  hysteria  was  very  great,  and  both  were  probably  pres- 
ent. A  girl  of  eight  years,  under  treatment  for  ulnar  neuralgia,  developed 
a  moderate  swelling  at  the  wrist  and  shoulder-joint,  which  disappeared  to  be 
replaced  by  severe  pain  in  the  toes.  Her  sufferings  were  mitigated  when 
oedema  of  the  right  foot  made  its  appearance.  Another  girl,  of  five  years, 
was  treated  for  acute  rheumatism  of  the  shoulder-joint.  A  boy  of  eight 
years,  with  a  slight  mitral  incompetency,  had  rheumatism  of  both  wrists 
and  both  ankle-joints,  with  fever.  After  his  fever  had  disappeared  he  still 
complained  of  excessive  pain,  yelling  and  screaming  at  times. 

Varieties  of  hysterical  club-foot  have  been  described  by  Shaffer,  Lay- 
cock,  Shaw,  Little,  Skey,  Mitchell,  Sir  Charles  Bell,  Charcot,  Adams,  and 
others.  Talipes  varus  seems  to  be  one  of  the  most  common  forms,  if  not 
the  most  frequent  one,  in  young  girls.  In  extreme  cases  of  this  kind  the 
outer  margin  of  the  foot  alone  touches  the  ground,  the  sole  presenting  verti- 
cally backward,  as  in  a  case  described  by  Little.  The  anterior  and  posterior 
tibial  and  gastrocnemius  muscles  may  all  be  tensely  contracted.  In  inver- 
sion of  the  foot  in  children  the  probability  of  the  hysterical  nature  of  the 
affection  must  always  be  borne  in  mind.  Such  cases  are  usually  unilateral ; 
they  are  always  acquired,  often  suddenly,  and  the  ordinary  indications  of 
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disease  and  disorganization,  such  as  pain,  heat,  and  swelling,  are  absent. 
Shaffer  records  four  personal  cases.  One  of  these  was  in  a  precocious  and 
emotional  girl  of  eleven  years ;  another  was  in  a  boy  of  ten,  this  boy  illus- 
trating many  phases  which  hysteria  may  assume  in  boys  of  tender  years,— 
paralysis,  spinal  pain  and  tenderness,  ansesthesia,  contracture,  hyperesthe- 
sia, talipes,  etc.  Among  other  cases  of  hysterical  contracture  which  have 
been  recorded  in  children  as  well  as  in  adults  are  those  in  which  the  spasm 
affected  the  thumb  and  the  masseters. 

Weak  backs,  and  backs  which  may  be  bent  and  twisted  into  various 
positions  which  often  closely  counterfeit  organic  curvatures,  are  observed  in 
hysterical  children,  and  have  been  considered  by  Laycock,  Noble  Smith,1 
Shaffer,  and  others.  Laycock  speaks  of  lateral  curvature  as  due  to  hys- 
terical paralysis,  holding  to  the  opinion  of  Stromeyer,  that  the  serratus  mag- 
nus  is  involved  in  the  production  of  the  curvature.  Noble  Smith  '  records 
a  case  of  curvature  which,  although  in  an  adolescent  patient,  illustrates 
the  peculiarities  of  hysterical  curvature  in  the  young.  She  had  "  suffered 
with  her  spine"  for  many  years,  and  had  been  treated  with  plaster-of-Paris 
jackets  for  two  and  a  half  years.  She  carried  her  head  and  shoulders  con- 
siderably out  of  the  perpendicular  and  bent  to  the  right  side.  In  sitting, 
the  right  axilla  was  two  inches  or  more  outside  a  vertical  line  from  the  outer 
edge  of  the  pelvis.  She  had  been  cured,  it  was  stated,  a  few  months  before 
by  "  faith,"  but  had  soon  relapsed.  By  moving  her  body  into  various  posi- 
tions he  found  that  there  was  a  fixed  curve,  moderate  in  degree,  in  the  lum- 
bar region  to  the  left,  but  the  bending  of  the  body  over  to  the  right  was  a 
voluntary  position,  or  governed  by  her  hysterical  condition.  He  insisted 
that  if  ever  the  patient  came  to  see  him  holding  herself  in  that  position  he 
would  decline  to  deal  further  with  the  case.  After  this  she  held  herself 
perfectly  straight,  with  the  exception  of  a  moderate  degree  of  fixed  curva- 
ture which  existed  in  the  lumbar  region,  to  the  cure  of  which  subsequent 
treatment  was  directed. 

"  In  young  children,"  says  Smith,  "  great  weakness  of  the  back  may  be 
present,  which,  in  the  various  positions  of  sitting  or  standing,  allows  the 
spine  to  bend  in  various  directions,  forming  at  one  time  posterior  curvature 
and  at  another  one  or  more  lateral  curves.  Although  this  condition  would 
probably  lead  eventually  to  the  formation  of  lateral  curvature,  yet  in  diag- 
nosis a  distinction  is  to  be  drawn  ;  for  when  this  state  of  weakness  exists, 
support  to  the  back  and  rest  are  more  important  at  first  than  exercise.  In 
fact,  in  severe  cases  the  strength  of  the  child  is  more  rapidly  and  safely 
restored  by  absolute  rest  at  first  than  by  attempt  to  exercise  the  muscles. 
These  curves  are  readily  movable  in  any  direction,  the  spine  being  easily 
straightened  or  bent." 

Hysterical  children  are  subject  to  various  forms  of  night-attacks,  so  that 
the  term  "  nocturnal  hysteria"  is  almost  justified  as  descriptive  of  certain 
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common  affections.  Under  the  name  of  night-terrors  varieties  of  these 
attacks  have  been  frequently  described,  and  these  are  very  properly  re- 
garded as,  at  least  in  many  cases,  forms  of  hysteria.  Ollivier  speaks  of 
them  as  "  une  forme  larvee  de  l'hysterie."  They  may,  however,  occur  in 
children  who  are  epileptic,  or  who  are  suffering  from  some  exhausting  dis- 
ease, but  even  then  may  be  regarded  as  hysterical  manifestations.  They 
are  most  frequently  observed  in  neurotic  children,  before  and  during  the 
time  of  second  dentition.  Almost  any  child,  however  healthy  or  fortunate 
in  its  heredity,  may  under  special  causes,  as  indigestion,  fright,  or  acute 
pain,  become  the  temporary  victim  of  such  seizures.  Handfield  Jones  re- 
cords a  case  in  which  the  cause  was  probably  inflammatory  pain  in  the 
ear.  A  weak,  excitable  nervous  system  affords  the  predisposition,  while 
many  causes  may  directly  excite  the  attacks,  among  which  may  be  men- 
tioned pain,  hunger,  indigestion,  injudicious  feeding,  worms,  masturbation, 
difficult  dentition,  insufficient  or  too  much  bed-clothing,  over-study,  sensa- 
tional reading  in  the  evening,  and  ghost  or  other  terrifying  stories.  These 
attacks  vary  considerably,  but  have  some  tolerably  constant  features.  The 
child  may  have  gone  to  sleep  well,  but  during  the  night,  and  usually  within 
an  hour  or  two  after  retiring,  suddenly  awakes  with  every  sign  of  fright 
and  alarm,  often  screaming  and  gesticulating  with  terrified  expression,  as  if 
it  saw  and  feared  some  frightful  object.  Consciousness  is  usually  perverted, 
—as  in  one  of  the  various  hypnotic  or  hysterical  conditions,— the  child 
seeming  to  recognize  imperfectly  those  around  it,  although  sometimes  it  will 
for  a  time  be  apparently  unconscious  of  everything  but  the  source  of  its 
terror.  In  some  cases,  doubtless,  the  little  patient  is  the  victim  of  illu- 
sions and  hallucinations,  transforming  objects  within  sight  into  terrifying 
appearances,  or  having  hallucinations  of  objects,  probably  usually  animals. 

J.  K.,  aged  seven,  a  school-boy,  began  to  have  nervous  spells  in  his 
sleep.  He  jumps  up  suddenly  from  a  sound  sleep  and  walks  round  the 
house,  crying  and  trying  to  say  something,  but  cannot  make  himself  under- 
stood. His  mother  says  that  at  these  times  he  shakes  all  over,  with  his 
hands  close  shut,  and,  she  thinks,  with  his  teeth  closed  also.  He  never 
falls  down,  but  is  wakeful  afterwards,  and  tells  what  he  has  been  dreaming 
about.  He  got  out  of  bed  one  night,  screaming  and  crying,  and  was  found 
trying  to  creep  over  the  bureau.  His  father  and  mother  took  hold  of  him, 
but  could  hardly  restrain  him  :  his  face  had  a  scared  expression. 

A  boy,  seven  years  old,  had  always  a  tendency  to  start  at  nights,  and 
began  to  have  spells  about  the  same  hour,  in  which  he  would  suddenly  stand 
straight  up  in  bed,  scream,  and  call  for  his  mother,  who  would  find  him  in  a 
dazed  and  frightened  condition.  He  had  these  attacks  as  often  as  once  in  a 
week  or  ten  days,  and  if  annoyed  or  crossed  during  the  day  was  most  likely 
to  have  them.  He  was  retiring  and  solitary  in  his  habits,  not  caring  to 
engage  in  play  with  other  boys.  About  a  year  before  coming  under  obser- 
vation he  had  an  attack  which  lasted  about  a  month,  which  seemed  to  be 
malarial  in  character,  as  he  had  periodical  attacks  of  chill,  fever,  and  sweat. 
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After  this  he  began  to  complain  of  dizziness  and  twitching  in  the  eyes,  and 
also  of  partial  loss  of  vision.  Under  tonics  and  systematized  exercise  he 
recovered. 

Nocturnal  incontinence  of  urine  is  frequent  among  hysterical  children, 
although  it  should  be  regarded  only  in  special  cases  as  an  hysterical  symp- 
tom. According  to  Trousseau,  the  first  cause  of  incontinence  is  a  neuro- 
pathic predisposition.  In  those  cases  in  which  periodicity  is  a  decided 
element,  the  nervous  character  of  the  disorder  is  most  probable.  That 
incontinence  may  be  the  accompaniment  of  severe  nocturnal  epilepsy  should 
always  be  borne  in  mind,  and  this  probability  should  be  excluded.  The 
manner  in  which  hysteria  and  epilepsy  sometimes  merge  into  each  other 
is  apparent  in  some  of  these  cases.  The  children  suffer  from  nocturnal, 
periodical  neuroses.  Of  course  in  coming  to  a  decision  for  therajieutic  pur- 
poses with  reference  to  nocturnal  incontinence,  all  special  exciting  causes, 
digestive,  renal,  sexual,  genital,  and  others,  should  be  taken  into  considera- 
tion. Even  when  such  reflex  causes  of  excitement  are  present,  the  neuro- 
pathic tendency  may  have  something  to  do  with  the  continuance  of  the  dis- 
order. As  bearing  upon  the  question  of  the  hysterical  or,  at  least,  neurotic 
character  of  night  incontinence  in  children,  may  be  mentioned  the  fact  that 
Liebault  has  in  a  number  of  cases  cured  children  of  this  bad  habit  by 
hypnotic  suggestion. 

Somnambulism  in  its  ordinary  form  might  also  be  classed  with  nocturnal 
hysteria.  It  certainly  occurs  almost  invariably  among  the  hysterical  and 
epileptic,  at  least  when  it  is  a  persisting  affection.  Night-terrors  are  indeed 
regarded  by  some  as  a  special  form  of  somnambulism.  "  The  victim  of 
night-terrors,"  says  Lyman,1  "  not  only  moves  his  body,  but  gives  vocal 
evidence  of  his  feelings  of  apprehension  and  alarm.  In  like  manner,  pro- 
jecting his  dream  into  action,  a  sleep-walker  may  arise  from  his  bed ;  he 
climbs  out  of  the  window  and  descends  to  the  ground,  executing  all  manner 
of  complicated  and  dangerous  movements ;  he  walks  long  distances,  and 
finally  returns  to  his  couch  without  waking.  In  the  morning  no  recollec- 
tion of  the  events  of  the  night  survives.  Again,  the  movement  may  be 
less  locomotive  in  character.  The  intellectual  faculties  chiefly  may  be 
aroused,  and  then  only  such  movements  are  executed  as  may  be  necessary 
to  give  expression  to  mental  powers."  This  hysterical  somnambulism  or 
noctambulism  has  a  striking  tendency  to  recur  at  about  the  same  time  of 
the  night  in  many  cases.  This  is  usually  a  comparatively  early  period  of 
the  night,  soon  after  the  earliest  deep  sleep.  A  number  of  cases  of  this  kind 
have  come  under  my  observation.  A  child  six  years  old,  whose  aunt  had 
had  chorea  in  childhood,  and  whose  father  walked  in  his  sleep,  every  night 
for  two  weeks  went  to  bed  at  seven,  and  got  out  of  bed  and  went  down- 
stairs in  a  dazed  state  at  8.20 ;  her  attack  usually  lasted  about  fifteen  min- 
utes.    She  was  subject  to  attacks  of  hysterical  crying.     A  girl,  four  years 


1  American  System  of  Practical  Medicine,  vol.  v.  p.  371. 
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old  who  had  chorea  and  stammered,  had  attacks  of  hallucination  and  sleep- 
walking at  mght,  usually  occurring  within  two  hours  after  retiring  P 
Occas.onally  although  more  rarely  than  in  adults,  children  suffer  from 
nocturnal  attacks  of  paresis,  numbness,  hyperesthesia,  hemeralopia  or 
night-blindness,  dehnum,  or  fever.  These  symptoms  sometimes  show 
themselves  jus  at  the  time  of  waking,  particularly  sensory  phenomena, 
such  as  pamful  numbness.  Fere,'  in  an  interesting  contribution  to  the 
Pathology  of  Night,"  has  considered  many  of  these  forms  of  nocturnal 
functionaldisease  and  shows  that  they  are  not  infrequently  connected  with 
the  hysterical  d.athesis.  Darkness  exerts  not  only  a  purely  psychic  influ- 
ence, but  also  a  distinctly  physical  influence,  on  the  vital  functions  The 
various  nervous  phenomena  peculiar  to  night  are  well  described  by  Fere  as 
the  result  of  a  deficiency  of  physiological  excitation,  being  in  fact  paralyses 
caused  by  non-irritation.  So  far  as  reported  experiences  go,  these  nervous 
nocturnal  affections  are  more  likely  to  occur  in  adults  than  in  children  •  but 
the  possibility  of  their  occurring  in  the  latter  should  not  be  overlooked. 

It  is  now  generally  admitted  that,  even  excluding  cases  of  simulation 
or  fraud,  a  fever  which  may  be  truly  termed  hysterical  must  be  recognized, 
although  there  are  few  records  of  such  cases  in  young  children.    Hysterical 
fever  was  probably  a  correct  diagnosis  in  two  personal  cases.     One  of  these 
was  a  boy  of  ten,  with  hysteriform  choreic  movements,  accompanied  by 
pain  in  the  head  and  limbs,  and  by  irregular  but  widely-distributed  hyper- 
algesia.    The  diagnosis  of  meningitis  had  been  made.     The  temperature 
ranged  for  several  days  between  100°  and  104°  F.     The  patient  recovered 
under  a  practically  negative  treatment,     The  other  was  a  girl  of  nine,  with 
symptoms  which  closely  simulated  those  of  an  aberrant  form  of  typhoid 
fever,  but  in  which  some  of  the  most  positive  signs  of  the  disorder,  such  as 
diarrhoea,  the  eruption,  etc.,  were  absent.     From  the  time  of  Briquet  hys- 
terical fever  has  been  discussed,  and  during  the  last  few  years  it  has  received 
considerable  attention.     Dr.  Mary  Putnam  Jacobi,2  in  an  excellent  article, 
records  a  case  and  reviews  at  some  length  the  literature  of  the  subject  to 
date,  citing  Pinard,  Henri  Fabre,  Bressler,  Hale  White,  Donkin,  Creig 
Smith,  Meade,  Debove,  Bari6,  and  various  physiological  investigators,  as 
Wood,  Tscheschin,  Charles  Eichet,  Schreiber,  Aaronson  and  Sachs,  Ott, 
and  Girard.     She  omits  to  mention  Briand,  Gubler,  Rigel,  and  Dieulafoy, 
referred  to  in  the  writer's  papers  on  hysteria.     The  clinical  observers  in 
this  list  record  cases  occurring  after  puberty,  but  a  priori  hysterical  fever 
is  perhaps  more  likely  to  be  present  in  early  life  because  of  the  greater 
vulnerability  of  the  thermic   centres.     In  cases  of  high  temperature  in 
young  children  we  should  always  bear  in  mind  the  possibility  of  hys- 
teria, but  we  should  also  remember  that  in  many  affections  not  hysterical  a 
high  temperature  is  observed  in  children  of  neurotic  temperament. 

1  Brain,  October,  1889,  vol.  xii.  p.  308. 

2  Journal  of  Nervous  and  Mental  Diseases,  June,  1890,  vol.  xvii.  No.  6,  p.  373. 
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While  the  diagnosis  of  hysteria  in  children  is  perhaps  not  much  more 
difficult  than  in  adults,  the  disease  is  more  likely  to  be  overlooked.  Many 
physicians  do  not  anticipate  its  occurrence  in  children,  and,  not  expecting 
it,  they  attribute  hysterical  affections  to  more  serious  causes.  They  forget, 
what  has  been  demonstrated  by  the  facts  reported  in  this  paper,  that  hys- 
terical manifestations  are  possible  as  soon  as  the  child  has  developed  the 
capacity  to  receive  impressions  and  form  concepts.  Hysteria  in  children 
must  therefore  be  distinguished  from  a  large  number  of  functional  and 
organic  diseases,  most  of  them  belonging  to  the  nervous  system,  although 
the  number  of  affections  thus  to  be  differentiated  is  not  so  great  before  as 
after  puberty.  Great  care  should  be  taken  in  examining  children  when 
hysteria  is  suspected :  their  intelligence  and  shrewdness  should  not  be 
underestimated.  The  doctor  will  often  discuss  in  the  presence  of  the  child 
questions  of  diagnosis,  prognosis,  and  treatment  with  much  greater  freedom 
than  before  an  adult,  but  most  children  are  observant,  and  the  neurotic  and 
precocious  who  are  the  victims  of  hysteria  are  particularly  keen  and 
watchful,  so,  that  the  physician  may  deceive  himself  in  diagnosis  and  thwart 
himself  in  treatment,  especially  in  his  attempts  at  moral  treatment,  by 
unwittingly  making  the  child  a  confidant  of  his  views. 

It  should  be  remembered  that  diagnosis  in  nervous  disease,  as  in  psychi- 
atry, is  sometimes  a  relative  matter.  A  child  or  an  adult  is  sane  or  insane 
according  to  the  individual,  social,  national,  or  even  racial  standard ;  so  it 
might  be  said  that  a  child  or  an  adult  is  hysterical  or  not  hysterical  accord- 
ing to  the  standards  by  which  it  is  judged. 

The  complication  of  hysteria  with  organic  disease  is  observed  in  chil- 
dren as  well  as  in  adults,  although  probably  not  so  frequently  in  the  former 
as  in  the  latter.  Gowers  directs  attention  to  a  number  of  special  instances 
or  this  complication,  and  very  truly  says  that  the  symptoms  which  result 
from  a  union  of  these  disorders  may  be  most  perplexing.  Hyperesthesia, 
anaesthesia,  contractures,  and  other  phenomena  are  present  sometimes  in 
typhoid  fever  in  young  girls.  Hysteria  simulates  or  masks  tubercular 
meningitis;  rheumatic  pains  persist  with  hysterical  neuralgia;  arthritis 
may  set  up  in  an  hysterical  joint ;  a  laryngeal  catarrh  may  excite  hysterical 
aphonia,  and  bronchitis  hysterical  dyspnoea  and  rapid  breathing.  Hysterical 
symptoms  not  only  complicate  general  diseases,  but  also  frequently  accom- 
pany other  affections,  functional  and  organic.  Infantile  hemiplegics  are 
sometimes  hysterical  in  high  degree,  and  real  diphtheritic  paralysis  may 
pass  into  hysterical  palsy  and  anaesthesia.  These  are  a  few  of  the  compli- 
cations and  accompaniments  of  hysteria  which  are  given  by  Gowers,  and 
which  have  been  observed  by  all  neurologists  in  children  as  well  as  in  youths 
and  adults. 

Shaffer  calls  attention  to  cases  in  which  symptoms  of  actual  hip-joint 
disease— and  of  other  articular  affections— exist  associated  with  undoubted 
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hysterical  manifestations.  A  boy  twelve  years  old  came  into  his  office 
limping  and  complaining  greatly  of  his  left  knee.  He  had  fallen  upon  the 
ice,  striking  upon  his  knee-joint,  which  accident  was  followed  by  a  severe 
arthritis,  but  in  about  ten  weeks  after  the  injury  he  walked  as  well* as  ever. 
Some  months  later,  however,  he  complained  of  his  knee  paining  him  very 
much,  and  was  obliged  to  stop  walking,  and  after  this  he  hopped  around, 
always  holding  the  leg  flexed  on  the  thigh  in  one  position.  Any  sudden 
motion  produced  sharp  pain,  and  considerable  atrophy  of  the  thigh  and  leg 
muscles  was  present.  The  boy  was  thin  and  ansemic,  and  evidently  very 
apprehensive  about  his  knee,  and  was  what  would  be  called  a  nervous  boy. 
The  case  was  evidently  one  of  hysteria  imposed  upon  an  original  organic 
pathological  condition.     He  wholly  recovered  in  a  few  weeks. 

"  It  may  be  remarked,"  says  Roberts,  speaking  of  a  particular  case, 
"  of  hysteria  that,  although  it  imitates  every  neurotic  disorder,  the  imitation 
is  never  perfect.  There  is  always  wanting,  either  in  the  history  or  in  the 
symptoms,  some  feature  which  is  essential  to  the  imitated  disease."  The 
case  which  called  forth  this  opinion  was  an  imitation  club-foot ;  and  no  one, 
as  he  says,  ever  saw  true  club-foot  come  on,  as  in  this  patient,  in  an  abrupt 
way,  without  pain,  convulsion,  paralysis,  atrophy,  or  associated  symptoms 
of  any  sort.  These  remarks  ai-e  full  of  suggestion  to  one  trying  to  make  a 
diagnosis  of  hysteria,  especially  in  children.  However  close  the  resem- 
blance, scrutiny  and  analysis  of  a  case  will  show  something,  either  in  the 
onset,  the  symptoms,  or  the  course,  lacking  in  the  genuine  organic  disease. 

According  to  Blocq,  the  diagnosis  of  a  case  of  hysterical  mania  may 
be  singularly  difficult,  the  two  affections  with  which  it  is  most  likely  to 
be  confounded  being  moral  insanity  and  meningitis.  Of  course  the  diag- 
nosis is  assisted  by  a  consideration  of  other  hysterical  phenomena,  such  as 
pain,  hyperesthesia,  contractures,  and  visual  changes.  The  mental  disorder 
proper  must  be  differentiated  by  the  manner  of  onset,  the  intermittency  of 
the  phenomena,  and  above  all  by  the  presence  of  these  hysterical  stigmata. 

Forms  of  ordinary  idiocy  or  imbecility  may  be  for  a  time  supposed  to 
be  cases  of  hysteria,  but  the  progress  of  such  cases  will  soon  reveal  their 
true  nature,  although  the  idiot  and  the  imbecile,  like  their  better-furnished 
brother,  may  be  at  times  hysterical.  The  affection  described  by  Maudsley 
as  moral  imbecility  is  sometimes,  in  its  incipiency  at  least,  regarded  as  hys- 
teria. Maudsley's  description  of  these  cases  will  serve  to  make  clear  the 
diagnosis  between  them  and  cases  of  real  juvenile  hysteria,  although  in  the 
latter  moral  perversion  is  often  prominent. 

"  There  are  children,"  says  Maudsley,1  "  of  defective  mental  capacity 
not  reaching  the  degree  of  idiocy,  or  even  of  positive  imbecility,  whom  it 
is  very  difficult  to  know  what  to  do  with  sometimes.  They  are  dull, 
heavy,  stupid,  appear  careless,  indifferent,  and  as  if  they  will  not  try  to 
learn  anything,  and  display  low  or  vicious  tastes ;  when  sent  to  a  respect- 
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able  school  they  are  commonly  after  some  time  sent  home  again  as  im- 
practicable. Their  inability  to  learn  looks  very  much  like  stupidity  and 
obstinacy,  when  it  is  really  the  result  of  disease  and  marks  a  certain 
measure  of  imbecility.  It  is  sometimes  the  misfortune  of  boys  of  this  sort 
to  be  sent,  after  failing  at  the  usual  schools,  to  some  one  who  advertises  for 
unruly  pupils  and  who  represents  himself  as  possessed  of  some  specific  for 
managing  or  training  them.  A  few  years  since,  a  boy  of  this  kind  was  said 
to  have  been  flogged  to  death  by  his  master,  who  was  put  upon  his  trial  for 
manslaughter,  was  found  guilty,  and  received  a  severe  sentence.  Without 
doubt  the  poor  boy  was  harshly  and  cruelly  used ;  but  there  are  medical 
reasons  for  thinking  that  the  case  was  not  quite  so  bad  as  it  was  represented 
in  the  public  papers.  Dr.  Wilks  has  expressed  an  opinion  to  this  effect, 
grounding  it  upon  the  fact  that  in  some  of  these  cases  of  half  imbecility 
there  is  an  abnormal  quantity  of  serum  in  the  ventricles  of  the  brain,  and 
that  death  may  sometimes  take  place  suddenly  in  consequence  of  the  increase 
of  the  fluid  beyond  a  certain  extent.  In  the  case  referred  to,  an  unusual 
quantity  of  serum  was  found  in  the  ventricles  of  the  brain  after  death.  In 
reality,  the  condition  of  things  may  have  been  the  cause  of  the  youth's 
stupidity,  and  so  his  death  have  been  occasioned  by  a  punishment  which 
would  not  have  seriously  injured  a  healthy  child.  Although  this  would 
not  have  been  a  justification  of  the  punishment,  it  would  still  absolve  the 
school-master  from  some  portion  of  his  culpability.  When  we  reflect  on 
the  possible  state  of  things  in  the  brain,  it  will  be  obvious  that  no  good,  but 
much  mischief,  will  be  done  by  harsh  measures ;  kindness  and  encourage- 
ment, good  diet  and  regular  habits,  proper  bodily  exercise,  and  the  regular 
control  of  some  judicious  persons,  will  be  the  best  means  to  employ. 
Above  all  things  it  is  necessary  to  forego  all  attempts  to  make  such  defec- 
tively-organized beings  attain  to  a  mental  degree  of  development  which  they 
are  by  nature  incapable  of;  they  should  be  put  to  some  humble  occupation 
for  which  they  are  fitted. 

"  There  is  another  class  of  boys  who  cause  great  trouble  and  anxiety  to 
their  parents  and  to  all  who  have  to  do  with  them.  Afflicted  with  a  posi- 
tive moral  imbecility,  they  are  inherently  vicious ;  they  are  instinctive  liars 
and  thieves,  stealing  and  deceiving  with  a  cunning  and  skill  which  could 
never  be  acquired  ;  they  display  no  trace  of  affection  for  their  parents  or 
of  feeling  for  others ;  the  only  care  which  they  evince  is  to  contrive  the 
means  of  indulging  their  passions  and  vicious  propensities.  Intellectually 
they  are  defective  also,  for  they  usually  read  no  better  at  sixteen  than  a 
healthy  child  of  six  years,  and  yet  they  are  very  acute  in  deception  and 
in  gratifying  the  desires  of  their  vicious  natures." 

The  curious  affection  variously  known  as  convulsive  tic,  echolalia, 
coprolalia,  and  Gilles  de  la  Tourette's  disease  is  sometimes  regarded  at  first 
as  a  form  of  hysteria,  and  in  fact  does  occur  in  children  with  a  neurotic 
family  history  who  may  present  hysterical  symptoms.  This  affection  is, 
however,  rather  an   hereditary  psychosis   or  monomania,  differing   from 
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hysteria,  among  other  things,  in  its- persistence  and  in  its  narrow  range  of 
phenomena.  It  begins,  as  a  rule,  in  children  between  the  ages  of  six  and 
sixteen  years,  and  therefore  is  properly  considered  in  this  connection.  It 
affects  boys  by  preference.  It  was  first  described  by  Bouteille,  in  1818,  in 
a  treatise  on  chorea.  In  1884  and  in  1885  Gilles  de  la  Tourette1  collected, 
analyzed,  and  discussed  previous  cases,  adding  others  of  his  own  and  giving 
the  affection  a  place  in  nosology.  Dana,2  in  this  country,  has  contributed 
to  the  subject.  The  main  features  of  the  disease  are  incoordinate  move- 
ments, local  or  general,  sometimes  of  great  violence,  and  often  associated 
with  explosive  disturbances  of  speech.  The  patient  bursts  out  into  some 
profane  or  obscene  expression,  at  the  same  time  making  a  peculiar  grimace 
or  contortion.  Instead  of  a  spontaneous  blasphemy,  he  may  repeat  or  echo 
words  that  he  overhears.  He  often  imperatively  and  explosively  utters 
things  desirable  to  be  kept  secret.  Physicians  should  not  set  down  these 
cases  as  simply  hysterical ;  but  they  should  recognize  their  seriousness  and 
hereditary  nature. 

Sometimes  in  children  even  more  than  in  adults  it  is  difficult  to  deter- 
mine whether  a  seizure  should  be  termed  epileptic  or  hysterical.  It  is  at 
times  practically  impossible  to  come  to  any  decision.  Omitting  those  cases 
which  are  clearly  purposive  or  instances  of  shamming,  the  study  of  other 
forms  of  hysterical  and  epileptic  fits  must  impress  us  with  the  kinship 
between  these  so-called  distinct  diseases.  As  already  shown,  various  com- 
binations of  epilepsy  with  hysteria  are  often  observed :  thus,  hysterical 
seizures,  more  or  less  severe,  may  follow  slight  and  brief  epileptic  seizures ; 
the  two  forms  of  attacks  may  alternate  in  the  same  patient ;  or  intermediate 
cases  may  be  found  in  which  the  phenomena  of  the  two  diseases  are  so 
blended  that  it  seems  almost  impossible  to  separate  them. 

Henoch  discusses  the  cases  in  which  hysterical  and  epileptic  conditions 
blend  or  alternate,  and  in  which  the  diagnosis  is  correspondingly  difficult. 
He  believes  that  some  of  the  cases  which  he  classes  with  hysteria  may  de- 
velop into  true  epilepsy,  the  tendency  of  the  case  to  end  in  this  way  being 
greatest  when  epilepsy  is  hereditary  or  when  the  patient  has  had  true  epi- 
leptic fits.  The  description  by  Henoch  of  his  cases  shows  the  difficulty  in 
sometimes  separating  hystero-epilepsy  from  true  epilepsy.  He  speaks  of 
consciousness  as  lost  or  weakened,  of  the  patient  going  about  in  a  dazed  or 
dreamy  state,  etc.  Such  patients  occasionally  hurt  themselves,  as  in  the 
case  of  one  who  fell  through  a  window  of  a  cellar.  Some  are  aware  they 
have  an  attack,  others  are  not.  The  physician  can  never  be  absolutely 
sure  that  these  cases  will  not  degenerate  into  true  epileptic  attacks,  although 
this  is  not  the  rule. 

The  more  one's  experience  increases,  the  more  he  becomes  convinced 
that  the  line  of  demarcation  between  some  hysterical  and  epileptic  fits  is  not 
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harp  and  deep  as  his  reading  and  his  first  experiences  would  lead  him 

to  suppose. 

Cases  of  the  classical  type  are  the  most  readily  differentiated.  Charcot  s 
diagnostic  points  in  favor  of  hysteria,  often  cited,  are  :  (1)  The  existence 
of  "hemianesthesia.  (2)  Affections  of  sight  (dyschromatopsia  and  achro- 
matopsia). (3)  The  existence  of  hysterogenic  zones,  and  the  method  of 
provoking  or  arresting  an  attack  by  pressure  on  these  zones.  (4)  The  ac- 
tion of  Eesthesiogenic  agents  on  the  affections  of  sensibility  and  of  motility. 

While  the  occurrence  of  nocturnal  attacks  is  rather  in  favor  of  the 
existence  of  epilepsy,  this  is  by  no  means  a  sure  diagnostic  mark.  Not 
only  do  night-terrors,  which  are  largely  hysterical,  occur,  but  convulsive 
hysterical  attacks  are  sometimes  observed  during  the  night.  According  to 
Roberts,  these  night-attacks  find  their  explanation  in  the  fact  that  even 
then  somebody  is  around  to  note  the  performance.  He  gives  an  illustra- 
tion of  a  boy  who  had  paroxysmal  attacks  of  a  curious  character  at  night 
in  bed.  He  had  irregular  twitchings  of  the  arm  and  blinking  of  the  eye- 
lids, which  developed  into  general  convulsive  fits  of  short  duration.  He 
never  bit  his  tongue  nor  foamed  at  the  mouth,  and  the  question  of  uncon- 
sciousness was  doubtful.  The  mother  slept  with  the  boy.  The  attacks 
invariably  occurred  early  in  the  night  or  after  seven  in  the  morning,  never 
in  the  middle  of  the  night,  when  sleep  is  most  profound.  Eoberts  holds, 
and  probably  with  correctness,  that  the  boy  would  not  have  had  the  night- 
attacks  if  he  had  not  slept  with  his  mother.  During  the  day  he  had  many 
hysterical  manifestations  at  different  times.  After  a  few  months  he  recov- 
ered entirely. 

The  nocturnal  attack,  if  epileptic,  usually  comes  on  with  a  scream  or 
noise,  the  convulsion  is  often  general,  or  at  least  severe,  the  tongue  is  often 
bitten,  the  bed  is  sometimes  wetted,  and  the  patient  afterwards  passes  into 
a  deep  sleep,  and  the  next  day  suffers  considerably  from  soreness  of  the 
muscles  and  sometimes  from  headache. 

The  diagnosis  of  hystero-epilepsy  from  Jacksonian  epilepsy  due  to  a 
lesion  causing  cortical  irritation  is  sometimes  very  difficult,  and  some  author- 
ities, as  Victor  Horsley,  hold  that  hystero-epilepsy  is  often,  if  not  always, 
a  true  cortical  disease, — that  the  spasms  are  due  to  cortical  discharge. 
This  point  has  been  referred  to  by  me  in  a  paper  on  "  Cerebral  Localization 
in  its  Practical  Relations :" *  "  Some  cases  which  seem  to  be  clearly  cases 
of  hystero-epilepsy  closely  resemble  organic  epilepsy  of  the  Jacksonian 
type.  Hystero-epileptic  attacks,  it  is  well  known,  can  be  produced  by  irri- 
tation of  the  hystero-epileptic  zones,  described  by  Charcot,  Richer,  and 
others,  which  are  evidently  analogous  to  the  epileptogenic  zones  of  Brown- 
Sequard.  Almost  every  form  of  spasm  in  localization  and  extent  can  be 
found  in  descriptions  of  hystero-epilepsy.  Features  of  distinction  are, 
however,  present.     Undoubtedly  one  reason  for  the  similarity  between  spas- 
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"  Epileptic. 

Apparent  cause, 

Absent. 

Warning, 

Any,  but  especially  unilateral  or 

epigastric,  aura. 

Onset, 

Commonly  sudden. 

Scream, 

At  onset. 

Convulsion, 

Rigidity  followed  by  "jerking," 

rarely  rigidity  alone. 

Biting, 

Tongue. 

Micturition, 

Frequent. 

Defecation, 

Occasional. 

Talking, 

Never. 

Duration, 

A  few  minutes. 

Restraint, 

To  prevent  accident. 

Termination, 

Spontaneous. 

mddic  affections,  reflex,  hysterical,  toxic,  or  cerebral,  lies  in  the  fact  that  in 
these  cases,  whatever  may  be  the  starting-point,  central  areas  are  discharged 
and  give  definite  character  to  the  convulsions.  Horsley  speaks  of  hystero- 
epilepsy  as  a  cortical  disease,  but  this  view  cannot  be  upheld  for  all .  cases, 
if  he  means  by  this  that  the  spasms  are  usually  the  result  of  cortical  dis- 
charge. They  are  rather  sometimes  bulbar  or  spinal,  cortical  inhibition 
being  removed." 

The  following  diagnostic  characters  of  epileptic  and  hysterical  fits,  as 
given  by  Gowers,  will  answer  almost  as  well  for  children  as  for  adults  : 

Hysteroid. 

Emotional  disturbance. 

Palpitation,  malaise,  choking,  bilat- 
eral foot-aura. 

Often  gradual. 

During  course. 

Rigidity  or  "struggling,"  throwing 
limbs  and  head  about. 

Lips,  hands,  or  more  often  people  and 
things. 

Never. 

Never. 

Frequent. 

Often  half  an  hour  or  several  hours. 

To  control  violence. 

Spontaneous  or  artificial  (water, 
etc.)." 

One  point  which  will  sometimes  assist  in  the  diagnosis  of  hysterical 
paralysis  is  brought  out  by  examining  a  child  in  a  sitting  or  lying  posture. 
The  child  will  tell  you  that  she  cannot  walk,  that  she  cannot  even  stand, 
but  when  sitting  or  lying  all  the  movements  of  the  limbs  can  be  elicited  by 
adroit  persuasion  and  manipulation. 

Almost  any  form  of  paresis  or  paralysis  occurring  among  children  might, 
under  some  circumstances,  be  mistaken  for  an  hysterical  affection ;  for  ex- 
ample, any  of  the  paralyses  which  follow  the  acute  contagious  and  infec- 
tious diseases  of  childhood,  as  diphtheria,  scarlet  fever,  measles,  small-pox, 
and  typhoid  fever.  These  palsies,  however,  nearly  always  have  clear  marks 
of  their  organic  origin,  the  most  important  of  which  are  trophic  and  elec- 
trical changes,  positive  alteration  in  knee-jerk,  and  peculiarly-distnbuted 
sensory  disorder.  When,  therefore,  with  wasting,  lost  farado-contract.hty 
or  the  reactions  of  degeneration  are  present,  the  case  may  be  set  down  as 
not  hysterical.  Lost  knee-jerk,  or  a  very  decided  difference  in  the  jerk  of 
the  two  sides,  may  usually  be  regarded  as  proof  of  organic  disease.  When 
anesthesia,  analgesia,  or  hyperesthesia  is  limited  to  the  anatomical  distri- 
bution of  certain  nerves,  the  disease  is  likely  to  be  organic.  Pathologically 
the  paralyses  are,  as  a  rule,  due  to  neuritis  or  myelitis  or  a  combination  ot 
these  two  affections,  and  therefore  distinct,  trophic,  electrical,  reflex,  and 
sensory  phenomena  will  be  present,  although,  it  may  be,  in  varying  degree. 
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For  the  palsies  which  follow  cerebro-spinal  fever  or  other  forms  of  menin- 
gitis cerebral  and  spinal,  the  same  rules  of  diagnosis  will  suffice,  and  in 
these  affections  the  history  of  the  case  will  usually  afford  valuable  aid. 
Practically  the  same  is  true  of  acute  atrophic  paralysis  or  anterior  polio- 
myelitis,— the  infantile  paralysis  of  most  writers, — and  of  the  paralysis  of 
multiple  neuritis.  In  infantile  cerebral  hemiplegia  or  monoplegia, — para- 
lytic, spastic,  or  epileptic,— general  arrested  development,  persistent  con- 
tracture, and  in  many  cases  convulsions,  more  or  less  localized  and  generally 
with  unconsciousness,  will  be  present.  In  these  cases,  however,  the  elec- 
trical changes  will  either  not  be  present  or  will  be  quantitative  only. 
Knee-jerk  may  be  increased  on  one  side,  and  sensation  in  rare  instances  is 
permanently  impaired. 

Eachitis  in  children  is  often  misleading,  simulating  not  only  hysteria, 
but  sometimes  very  closely  serious  organic  affections  incurable  in  character, 
1  as  progressive  muscular  atrophy  or  pseudo-hypertrophy,  poliomyelitis,  and 
also  the  forms  of  paralysis  following  or  accompanying  diphtheria,  scarlet 
fever,  measles,  cerebro-spinal  meningitis,  and  Pott's  disease.  Berg,1  in  de- 
scribing these  cases  of  rachitic  pseudo-paraplegia,  says,  "  The  little  patient 
of  two,  four,  or  even  five  years  of  age  is  unable  to  walk,  and  younger  chil- 
dren to  sit  or  stand.  Efforts  to  walk  are  not  made  without  aid,  as  a  gen- 
eral thing,  but  when  such  efforts  are  made  the  feet  and  legs  are  spread  wide 
apart, — for  better  basis  of  support, — the  body  bent  forward  to  maintain 
equilibrium.  Stumbles  and  falls  are  frequent,  and  the  little  patient  walks 
like  a  partial  paraplegic.  Examination  shows  a  rachitic  body ;  costal  carti- 
lages marked  by  the  so-called  rachitic  rosary  ;  tenderness  in  the  body  of  the 
muscles,  and  over  bony  prominences  at  muscular  insertions.  Demonstra- 
tion proves  that  every  muscle  retains  its  powers  intact." 

The  points  for  the  diagnosis  of  disorders  of  common  and  special  sensi- 
bility are  given  sufficiently  in  the  section  on  symptomatology. 

As  appears  from  the  discussion  already  had  upon  the  symptomatology 
of  hysteria  in  children,  the  various  painful  affections  of  the  joints  of  the 
limbs  and  of  the  spine  are  particularly  liable  to  puzzle  and  confound  the 
diagnostician.  Same  orthopaedic  surgeons,  and  above  all  Shaffer  of  New 
York,  have  carefully  studied  these  affections  from  the  diagnostic  stand- 
point. Sifting  the  symptomatology  of  such  cases,  it  will  be  found  that  the 
cases  of  neuro-mimetic  joint-disease  involving  such  joints  as  the  hip,  knee, 
elbow,  etc.,  will  present  certain  tolerably  uniform  characteristics,  usually 
well-marked  emotional  tendencies,  with  highly-developed  self-consciousness, 
suspicion,  and  watchfulness ;  the  muscular  rigidity  or  contracture  present 
being  generally  variable  in  character  and  capable  of  being  modified  by 
diverting  attention  and  by  various  schemes.  Shaffer  gives  the  following 
as  the  points  on  which  an  exclusive  diagnosis  was  made  in  a  certain  case : 

"  1.  The  emotional  element  in  the  child  :  easily  affected  to  tears  with- 


1  Medical  Record,  November  16,  1889. 
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out_  pain.     She  seemed  also  very  conscious  of  observation  and  suspicious 

"2  The  rigidity  of  muscles  of  thigh  variable,  as  when  attention  is 
directed  thereto  or  diverted  therefrom,  etc.   ' 

"3.  The  flexion  of  the  thigh  which  occurs  when  the  patient  sits  in  a 
chair  cannot  be  obtained  when  she  lies  down. 

"  4.  Patient  can  put  on  her  own  shoes  and  stockings. 

"  5.  She  attributes  disease  to  and  dates  back  her  trouble  from  an  injury 
eight  years  ago. 

"  6.  There  is  more  or  less  hypersesthetic  pain  at  almost  any  point  of 
opposite  leg,  or  any  part  of  the  body,  when  pinched  or  touched. 

" 7.  Uniform  temperature;  no  evidence  of  suppuration ;  good  appetite; 
good  general  condition. 

"  8.  Psoas  muscles  are  not  involved  in  the  contraction." 

"  In  this  case  the  extremely  variable  character  of  the  muscular  contrac- 
tion was  the  turning-point  in  the  diagnosis ;  a  wide  difference  existed  be- 
tween the  symptoms  developed  at  the  formal  examination  and  those  shown 
by  the  patient  when  she  thought  herself  unobserved." 

Shaffer  has  shown  the  great  value  of  the  faradic  current  as  a  means  of 
precision  in  the  diagnosis  of  hysterical  joint-affections,  either  in  children  or 
in  adults.  Often  in  these  cases  some  atrophy  from  disuse  and  pressure  is 
present.  In  organic  joint-diseases  marked  muscular  atrophy  is  present, 
and  is  accompanied  by  loss  of  electro-contractility.  Inflammation  of  a 
joint  is  attended  very  constantly  with  wasting  of  the  muscles  that  move 
the  articulation.  According  to  Shaffer  and  Seguin,  in  the  organic  case  the 
response  to  the  faradic  current  is  lost,  or  at  least  depressed. 

Powerful  narcotic  and  hypnotic  drugs  like  opium  and  chloral,  and 
powerful  anaesthetics  like  ether  and  chloroform,  may  be  able  to  assist  in 
making  a  differential  diagnosis  of  rigidity  and  contracture,  but  their  value 
must  not  be  overrated.  Under  ether  and  chloroform  the  muscular  spasm  or 
contracture,  both  organic  and  hysterical,  will  disappear ;  it  will  not,  how- 
ever, so  readily  yield  in  the  organic  case  to  opium  or  chloral.  As  pointed 
out  by  Charcot,  if  under  chloroform  the  rigidity  of  the  muscles  of  the 
members  gives  way  slowly,  or  even  persists  to  any  marked  extent,  a  spinal 
organic  lesion  is  placed  almost  beyond  doubt.  Hypnotic  suggestion  might 
assist  in  a  differential  diagnosis,  as  during  hypnosis  spasm  or  contracture 
may  be  readily  made  to  disappear  entirely.  In  some  organic  cases,  also, 
spasm  or  contracture  might  be  modified.  In  natural  sleep  hysterical 
rigidity  and  contracture  disappear. 

Shaffer  gives  some  striking  examples  of  simulated  disease  of  the  spine. 
From  a  study  of  these  cases  and  of  his  arguments  and  conclusions,  the  most 
important  points  of  differential  diagnosis  would  seem  to  be  that  in  chronic 
spondylitis,  before  the  appearance  of  deformity,  rigidity  of  the  vertebral 
column  is  usually  present  and  due  to  reflex  muscular  spasm,  while  in  neuro- 
mimesis,  under  proper  manipulation,  normal  mobility  may  be  determined ; 
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pain,  severe,  localized  to  nerve-lines,  and  increased  by  motion  or  jars,  is 
present  in  the  organic  affection,  but  in  neuro-rriimesis  the  pain  is  superficial, 
usually  located  over  or  near  the  spinous  processes,  is  sometimes  transient, 
and  frequently  changes  its  location ;  a  nocturnal  cry  and  an  apprehensive 
facial  expression  are  usual  in  Pott's  disease  and  absent  in  neuro-mimicry ; 
and  finally,  the  gait  and  attitude  of  the  organic  case  are  characteristic. 

A  study  of  many  cases  of  hysterical  or  neuro-mimetic  spine-disease 
shows  a  not  infrequent  history  of  the  patient's  having  observed  or  studied 
other  cases.  Here  mimicry  is  easily  explained ;  but  in  many  other  cases  it 
is  difficult  to  understand  how"  an  uninformed  patient  can  so  closely  counter- 
feit a  real  affection. 

"  There  is  this  difference,"  says  Shaffer,1  "  between  the  lateral  curvature 
of  hysterical  origin  and  true  scoliosis.  The  former  partakes  of  the  charac- 
ter of  functional  weakness,  especially  of  those  muscles  which  act  upon  the 
spinal  column  extrinsically,  while  the  latter  is  due  to  a  progressive  muscular 
contraction,  dependent  upon  causes  yet  to  be  pathologically  ascertained,  but 
which  appear  to  primarily  affect  those  muscles  which  act  intrinsically.  The' 
hysterical  form  does  not  become  a  true  scoliosis,  in  my  own  experience, 
unless  the  specific  pathological  cause  be  added,  and  we  may  perhaps  infer 
that  this  specific  cause  is  more  apt  to  be  developed  in  the  hysterical  diath- 
esis, just  as  we  say  that  chronic  joint-disease  is  more  apt  to  occur  in  the 
stiumous  diathesis.  Whatever  the  pathological  condition  may  be  that 
induces  the  peculiar  condition  known  as  rotary  lateral  curvature,  We  at 
least  know  that  the  muscular  contraction  is  both  a  painless  and  a  progressive 
one,  and  that  it  resembles  in  character  that  found  in  true  torticollis,  in  con- 
genital club-foot,  and  in  many  instances  in  infantile  paralysis.  The  condi- 
tions found  in  true  torticollis  especially  resemble  those  which  are  apparent 
in  true  lateral  curvature ;  and  that  this  condition  is  one  of  contracture, 
rather  than  simple  contraction,  is  confirmed  by  Paget,  who  says,  in  speaking 
of  neuro-rnimesis  of  lateral  curvature,  'If  these  signs  of  distinction  are 
not  enough,  ether  or  chloroform  will  help.  You  can  straighten  out  the 
mimic  curvature  when  the  muscles  cannot  act ;  you  cannot  so  straighten  a 
real  curvature.' 

"Recognizing,  then,  the  character  and  persistency  of  this  contracture, 
it  is  always  a  matter  of  difficulty — if  it  is  not  an  impossibility,  in  the 
absence  of  the  symptoms  in  the  earliest  stage — to  determine  just  when  the 
efficient  cause  of  the  progressive  scoliosis  commences  to  operate.  When 
the  spine  is  markedly  curved,  and  rotation  is  apparent,  the  diagnosis  is  not 
difficult,  and  while  the  tendency  of  true  scoliosis  is  to  become  very  slowly 
worse,  and  to  result  in  irremediable  deformity,  the  hysterical  curvature, 
if  properly  treated,  sooner  or  later  recovers,  just  as  do  the  emotional  con- 
tractions of  the  hip  and  knee. 


1  The  Hysterical  Element  in  Orthopaedic  Surgery,  Archives  of  Medicine,  April,  1880, 
vol.  iii.  p.  186. 
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"  The  early  stage  of  hysterical  lateral  curvature,  and  the  first  (apparent) 
stage  of  true  scoliosis,  however,  present  many  features  in  common,  and,  as 
before  mentioned,  the  emotional  element  is  almost  uniformly  present  in 
each.     This  adds  to  the  difficulty  of  diagnosis,  aud  has  led  to  many  errors." 

The  diagnosis  of  hysterical  fever  must  be  made  by  a  careful  considera- 
tion both  of  the  temperature  and  the  previous  history  of  the  child,  and  of 
all  the  circumstances  surrounding  the  case.  In  many  such  cases  close  ex- 
amination will  show,  on  the  one  hand,  the  absence  of  positive  evidence  of 
either  local  or  constitutional  disorders,  or,  on  the  other  hand,  the  presence 
of  varying  and  vacillating  hysterical  phenomena,  such  as  aphonia,  tran- 
sient paresis,  wandering  paresis,  hyperesthesia,  spasms,  or  morbid  psycho- 
logical manifestations.  Pulse  and  respiration  as  well  as  temperature  may 
be  exaggerated  in  cases  of  hysterical  fever,  but  not  uncommonly  a  feature 
of  such  a  case  is  the  want  of  correspondence  of  these  great  phenomena  of 
fever,  or  even  the  existence  of  any  one  of  the  three  as  an  isolated  symptom. 

PROGNOSIS. 

The  prognosis  of  hysteria  in  children  is,  as  a  rule,  good,  but  the  ten- 
dency to  relapse  should  not  be  forgotten.  That  a  child  has  had  one  or 
more  hysterical  attacks  before  the  age  of  puberty  should  lead  parents  to  be 
on  their  guard  for  the  return  of  the  disorder  in  the  same  or  some  other 
form  during  puberty  or  adolescence.  While  difficult  to  eradicate,  the  effects 
of  an  hysterical  inheritance  may  often  be  modified  to  the  lasting  benefit  of 
the  child.  Most  reported  cases  of  hysteria  in  boys  and  girls,  even  the 
severe  forms  with  convulsions,  anaesthesia,  paralysis,  contractures,  and  dis- 
orders of  the  special  senses,  have  eventually  recovered.  The  occurrence 
of  hysteria  in  young  boys  and  girls  may  have  a  prognostic  or  prophetic 
importance  with  reference  to  the  future  life  and  career  of  the  individual. 
It  should  sometimes  influence  the  choice  of  an  occupation  or  a  profession ; 
or  the  child,  by  particular  care  and  attention  to  its  physical  and  mental 
training,  should  be  especially  prepared  for  the  profession  of  its  choice. 

Hysteria  in  children,  as  in  adults,  is  rarely,  if  ever,  fatal,  although  a 
few  cases  apparently  hysterical  in  which  death  resulted  have  been  reported. 
Such  patients  may,  of  course,  perish  from  accident  or  intercurrent  disease. 
Gowers  says  that  as  a  rule,  to  which  exceptions  are  infinitely  rare,  hysteroid 
attacks,  however  severe  and  alarming  in  aspect,  are  devoid  of  danger,  the 
laryngeal  spasm  presenting  the  greatest  apparent  risk  to  life.  The  same 
author  says  that  a  case  mentioned  by  Reynaud  is  the  only  recorded  in- 
stance of  death  in  an  attack  of  this  description.  Gowers  also  speaks  of 
another  source  of  danger, — the  tendency  to  turn  on  the  face  which  is  some- 
times seen  in  the  post-epileptic  state,  which  is,  strictly  speaking,  rather 
an  automatic  than  a  hysteroid  phenomenon  ;  but  the  two  conditions  merge 
into  each  other.  A  patient  in  whom  this  symptom  was  present  was  a 
little  girl  aged  twelve,  who  had  never  suffered  from  epileptoid  seizures, 
and  had  had  an  attack  of  hysterical  paraplegia  immediately  cured  by  strong 
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faradization.  "Her  fits  always  occurred  on  waking  out  of  sleep,  before 
she  was  quite  awake.  They  commenced  with  a  half-moaning,  half-singing 
noise  and  the  louder  this  was  the  worse  was  the  subsequent  attack.  Then 
she  gave  a  sudden  spring,  and  always  turned  on  her  face,  and  presently 
began  to  scratch  her  pillow.  She  would  sometimes  rise  in  bed  suddenly 
and  then  dash  her  head  back  on  the  pillow.  The  attacks  lasted  only  a  few 
minutes,  and  always  ended  suddenly."  He  had  also  met  with  one  instance 
in  a  little  girl,  in  which  death  occurred  in  consequence  of  attacks  which 
appeared  to  be  hysteroid,  but  which  perhaps  were  of  intermediate  form 
between  hysteria  and  epilepsy. 

TREATMENT. 

The  prevention  of  hysteria  in  very  young  children  is  in  large  part  sim- 
ply the  hygiene  of  the  nursery  and  the  removal  of  bad  example.  When 
a  mother  is  hysterical,  epileptic,  or  insane,  it  is  a  prophylactic  against  hys- 
teria, as  against  other  diseases,  to  have  the  infant  nourished  by  another, 
a  strong  healthy  nurse,  or,  if  this  cannot  be  accomplished,  the  child  had 
better  be  raised  on  artificial  food.  The  example  offered  by  the  mother, 
brothers  and  sisters,  and  playmates  is  often  bad.  The  plastic  mind  of  a 
young,  neurotic,  precocious  child  is  wonderfully  receptive  of  impressions 
which  may  lead  to  the  disturbance  of  the  nervous  equilibrium.  It  is  a 
crime  against  young  children  to  do  what  I  have  seen  done  more  than  once, 
— namely,  to  allow  them  to  be  for  -weeks  in  company  of  a  mother  who 
is  afflicted  with  the  graver  forms  of  hysteria  or  insanity.  I  recall  two 
recent  instances  of  patients  suffering  from  hysterical  insanity,  both  mothers 
of  intelligent  and  interesting  young  children.  These  patients  passed 
through  many  of  the  most  distressing  and  violent  phases  of  the  gravest 
hysteria, — at  times  maniacal,  swearing,  gesticulating,  striking  and  destroy- 
ing ;  at  times  in  a  condition  of  trance,  hypnosis,  or  stupor ;  at  times  in  cat- 
aleptic or  hystero-epileptic  attacks, — passing  from  stage  to  stage  through 
the  whole  train  of  neural  phenomena  which  curse  a  patient  of  this  type. 
Through  it  all,  and  in  sight  and  hearing  of  it  all,  delicate,  impressionable 
children  were  interested  and  often  astonished  and  frightened  observers. 
Such  association  can  seldom  fail  to  plant  the  seeds  of  mischief  and  misery, 
perhaps  for  all  time.  The  drunken  or  passionate  father  is,  both  by  example 
and  by  the  development  of  fear,  the  cause  of  hysteria  in  children  ;  and  the 
presence  of  imbeciles  and  epileptics  in  a  family  of  young  children  may 
lead  to  the  same  dire  result.  Another  form  of  injurious  example  which 
should  be  removed,  when  possible  is  that  of  certain  local  affections;  for 
instance,  choreic  movements,  such  as  snapping  the  eyes  and  other  grimaces, 
twitching  of  the  limbs  and  twisting  of  the  body,  may  be  developed  by 
nmtation,  as  has  been  shown  under  Etiology.  These  are  practically  habit- 
choreas. 

"  The  family  physician  who  discovers  a  child  to  be  neurotic,  and  who, 
from  his  knowledge  of  parents,  ancestors,  and  collateral  relatives,  knows 
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that  a  predisposition  to  hysteria  or  some  other  neurosis  is  likely  to  be  pres- 
ent, should  exercise  all  the  moral  influence  which  he  possesses  to  have  a 
healthy,  robust  training  provided.  It  is  not  within  the  scope  of  an  article  of 
this  kind  to  describe  in  great  detail  in  what  such  education  should  consist. 
Reynolds  is  correct  when  he  says  that  '  self-control  should  be  developed,  the 
bodily  health  should  be  carefully  regarded,  and  some  motive  or  purpose 
should  be  supplied  which  may  give  force,  persistence,  unity,  and  success  to 
the  endeavors  of  the  patient.'  In  children  who  have  a  tendency  to  the 
development  of  hysteria  the  inclinations  should  not  always  or  altogether  be 
regarded  in  choosing  a  method  or  pursuing  a  plan  of  education.  It  is  not 
always  to  what  such  a  child  takes  that  its  mind  should  be  constantly 
directed ;  but,  on  the  contrary,  it  is  often  well  to  educate  it  away  from  its 
inclination.  '  The  worst  thing  that  can  be  done  is  that  which  makes  the 
patient  know  or  feel  that  she  is  thought  to  be  peculiar.  Sometimes  such 
treatment  is  gratifying  to  her,  and  she  likes  it, — it  is  easy,  and  it  seems  kind 
to  give  it ;  but  it  is  radically  wrong.'  " * 

The  curative  treatment  of  hysteria- in  children  includes  measures  for  the 
restoration  and  maintenance  of  the  general  health,  and  remedies  for  special 
phases  of  the  disease,  such,  for  example,  as  convulsion,  contracture,  aphonia, 
etc.  Tonics  are  often  useful  and  sometimes  necessary,  but  they  should  not 
be  resorted  to  and  depended  upon  blindly.  Every  case  should  be  carefully 
studied :  one  may  demand  nutrients,  such  as  malt  and  cod-liver  oil  with 
tonics,  while  another  may  do  better  on  some  reduction  of  diet,  with  seda- 
tives or  even  opiates.  Arsenic  among  mineral  remedies,  and  sumbul,  cimi- 
cifuga,  valerian,  and  asafetida  among  vegetable  substances,  are  valuable. 
Where  conditions  of  excitement  are  prominent,  the  sedatives  may  be  care- 
fully used ;  but  their  employment  should  not  be  long  continued.  The  most 
valuable  of  these  are  sulphonal,  chloral,  monobromide  of  camphor,  the  other 
bromides,  conium,  and  codeia. 

Massage,  of  much  value  in  adult  hysterical  cases,  has  not  so  great  a 
range  with  children,  although  it  may  be  used  with  advantage,  but  Swedish 
movements,  and  particularly  systematized  gymnastics  and  calisthenics,  are 
of  the  utmost  value.  Almost  any  form  of  juvenile  hysteria  will  improve 
under  carefully-regulated  gymnastics. 

Hydrotherapy,  either  general  baths,  shower-baths,  or  douches,  will  often 
prove  of  great  service,  particularly  when  combined  with  isolation,  elec- 
tricity, and  careful  dietetic  treatment.  One  or  two  baths  daily  or  every 
other  day  should  be  used.  Care  should  be  taken  not  to  frighten  children 
by  the  rough  use  of  water- treatment,  which  is  not  resorted  to  as  a  punish- 
ment, but  as  a  means  of  invigorating  and  giving  tone  to  the  system.  Salt- 
water baths  are  often  especially  serviceable. 

Isolation  of  the  patient  is  often  of  great  importance  in  the  grave  forms 
of  hysteria  in  children.     This  applies  to  both  the  endemic  and  epidemic 


i  The  writer,  in  American  System  of  Practical  Medicine,  vol.  v.  p.  275. 
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forms  of  the  disease,  and  also  sometimes  to  sporadic  cases.  Charcot  strongly 
directs  attention  to  this  matter.  A  young  Russian,  whose  case  is  carefully 
detailed  by  him,  was  cured  when  he  was  rigidly  isolated  from  all  relatives. 
The  same  author  refers  to  an  epidemic  of  hysteria  which  broke  out  in  a 
college  under  the  charge  of  monks  near  Belfort,  and  in  which  the  young 
boys  were  cured  by  sending  them  home  to  their  families. 

Isolation  is  chiefly  a  moral  measure  in  the  treatment  of  hysteria ;  and, 
after  all  the  main  curative  treatment  of  the  disease  is  moral.  Great  atten- 
tion must  be  paid  in  some  instances  to  arousing,  and  in  others  to  control- 
ling, the  will.  The  child  should  be  kept  under  firm  but  kind  control ; 
it  should  be  encouraged  to  do  for  itself,  and  should  be  deprived  of  morbid 
sympathy. 

"  As  soon  as  a  child  is  old  enough  to  develop  a  will  of  its  own,  the  first 
thing  it  does  is  to  try  and  get  its  own  way,  and  one  of  the  earliest  lessons 
it  has  to  learn  is  that  it  can  only  have  its  own  way  when  it  is  compatible 
with  the  comfort  and  rights  of  others ;  and  even  a  mere  baby  will  soon 
find  out  how  far  it  may  encroach  on  the  kindness  or  weakness  of  those 
around  it. 

"  As  we  are  none  of  us  born  models  of  virtuous  behavior,  some  kind 
of  punishment  must  necessarily  be  used  now  and  theu  in  the  nursery  ;  but, 
as  far  as  possible,  the  child  should  be  made  to  feel  that  the  punishment  is 
the  natural  result  of  his  bad  action,  and  not  the  mere  venting  of  anger  and 
aunoyauce  on  the  part  of  the  parent  or  nurse.  If  a  child  once  finds  out 
that  certain  actions  always  entail  unpleasant  consequences,  he  will  no  more 
think  of  committing  them  than  he  would  think  of  putting  his  hands  in  the 
fire,  which,  he  has  early  learned,  has  an  unpleasant  habit  of  burning. 
There  are  no  better  philosophers  than  children,  who  always  resign  them- 
selves to  the  inevitable.  Let  the  child  find  out  that  bad  behavior  in  the 
drawing-room  means  instant  banishment  to  the  nursery ;  that  if  he  knocks 
his  brother  with  a  stick  the  result  is  '  no  stick  ;'  that  if  he  refuses  to  put 
away  his  toys  one  night,  he  must  manage  without  toys  the  next  night ;  and 
so  on. 

"  If  the  mother  merely  talks  at  the  child,  and  says, '  How  often  must  I 
tell  you  not  to  do  so  ?'  or,  '  I  shall  send  you  up-stairs,'  the  child  soon  per- 
ceives that,  after  all,  this  entails  no  consequences,  and  he  very  wisely  acts 
accordingly.  On  the  other  hand,  nothing  should  be  denied  a  child  without 
some  reason.  A  great  many  mothers,  and  most  nurses,  act  on  the  prin- 
ciple contained  in  Punch's  remark,  so  delightfully  illustrated  by  Du  Mau- 
ri er,  '  Maude,  go  and  see  what  Baby  is  doing,  and  tell  him  he  mustn't.' " * 
For  convulsive  attacks  such  measures  may  be  used  as  compression  of 
the  hysterogenic  point,— as,  for  example,  the  testicles  in  boys,  the  ovaries, 
spine,  or  infra-mammary  region  in  girls.  Observations  have  been  reported 
by  Dreyfus  aud  Aussillaux  where  the  hystero-epileptic  attacks  have  been 


1  Jesse  Oriana  "Waller,  in  the  Nineteenth  Century,  1889. 
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stopped  by  compresses  of  cold  water  to  the  genitals.  Inhalations  of  ether, 
chloroform,  nitrite  of  amyl,  and  bromide  of  methyl,  and  douches  of  cold 
water,  have  all  been  successfully  employed. 

In  a  case  of  hystero-epilepsy  described  by  Gowers,  after  several  of  the 
attacks  had  occurred,  Dr.  Wilson,  the  attendant  physician,  passed  a  line 
band  around  the  arm  near  the  axilla,  with  a  knot  over  the  nerve-trunks, 
and  as  soon  as  the  head  began  to  roll  the  knot  was  pulled  tight :  the  attack 
was  immediately  arrested,  and  no  other  occurred  during  the  night.  The 
patient  slept  well,  but  the  attacks  came  on  in  the  morning  before  she  M-as 
thoroughly  awake,  and  she  had  forty  before  eleven  a.m.,  all  being  the  same 
in  character.     Again  they  were  arrested  by  the  ligature,  and  ceased. 

Contractures,  although  hysterical,  are  not  always  readily  cured.  Some 
pass  away  quickly,  others  remain  for  years ;  and  Charcot  has  described  the 
latter  as  permanent  contractures.  In  the  cases  treated  successfully  various 
measures  have  been  employed,  as  faradism,  galvanism,  Swedish  movements, 
hypnotic  suggestion,  counter-irritation,  and  many  medicines.  Shaffer  be- 
lieves that  the  use  of  mechanical  force  in  hysterical  contracture  is  posi- 
tively contra-indicated.  Hypodermic  medication  will  sometimes  prove  of 
great  value,  because  of  both  its  physical  and  its  mental  effects.  The  exist- 
ence of  atrophy  is,  of  course,  of  some  importance  in  determining,  in  a 
doubtful  case,  both  its  nature  and  its  treatment.  Functional  atrophy  from 
disuse  occurs ;  but  when  in  addition  to  atrophy  there  are  reactions  of  de- 
generation to  the  galvanic  current,  the  diagnosis  of  organic  disease  may 
be  considered  certain. 

In  the  treatment  of  hysterical  joint-affections  it  is  important  to  bear  in 
mind  several  practical  matters.  These  have  been  well  presented  by  Shaffer 
in  his  series  of  papers  already  quoted.  It  is  usually  well  to  stop  all  local 
treatment,  except,  perhaps,  massage  and  manipulation  of  the  joint.  Exces- 
sive sympathy  and  attention  must  be  withheld.  The  child's  disease  should 
not  be  discussed  in  his  or  her  presence.  Introspection  must  be  carefully 
combated ;  the  patient's  mind  must  be  diverted  to  objects  outside  itself, 
and  an  open-air  life,  with  as  much  exercise  as  possible,  must  be  secured. 
By  ingenuity  and  adroitness,  by  persuasion,  promise,  and  an  occasional 
show  of  assistance,  both  the  limp  and  the  contracture  can  often  be  either 
slowly  or  rapidly  overcome. 


THE  DISORDERS  OF  SLEEP. 

By  CHAELBS  P.  PUTNAM,  M.D. 


It  would  be  outside  of  the  scope  of  this  article  to  discuss  the  nature 
and  causation  of  sleep.  Though  many  theories  have  been  proposed,  none 
of  them  have  obtained  general  recognition. 

Whatever  be  its  nature,  sleep  brings  a  time  for  rest  and  repair  of  the 
whole  body,  but  especially  of  the  brain.  To  a  certain  extent  the  tissues 
are  always  wasting  and  always  being  repaired,  but  in  sleep  the  repair  goes 
on  at  a  more  rapid  rate  than  the  waste.  Pettenkofer  and  Voit  found  that 
of  the  total  amount  of  carbonic  acid  eliminated  during  twenty-four. hours 
fifty-eight  per  cent,  is  given  off  during  the  day  and  forty-two  per  cent, 
during  the  night,  while  the  amount  of  oxygen  taken  in  during  twelve  hours 
of  the  night  far  exceeds  that  taken  in  during  twelve  hours  of  the  day. 

Especially  for  children  is  a  sufficient  amount  of  sleep  necessary.  Want 
of  sleep  quickly  interferes  with  the  proper  performance  of  all  their  func- 
tions and  seriously  interferes  with  their  health. 

Hilton  says,  "In  infancy  the  child  who  sleeps  much  mostly  thrives. 
Mutatis  mutandis,  the  observation  is  equally  true  that  the  wakeful,  restless 
child  seldom  displays  the  evidence  of  active  nutrition.  .  .  .  Growth — the 
renewal  of  some  parts,  and  the  fresh  development  of  others — seems  thus  to 
claim  sleep  and  rest  as  its  helpmates." 

The  amount  of  sleep  required  varies  at  different  ages.  New-born  in- 
fants often  do  nothing  but  sleep  and  eat,  except  when  they  are  being 
dressed.  From  fifteen  to  eighteen  hours  may  be  considered  the  necessary 
amount  at  this  age.  At  one  year  thirteen  hours  is  not  too  much.  Children 
two,  three,  and  four  years  old  often  sleep  eleven  or  twelve  hours  or  even 
more,  and  sometimes  take  a  nap  in  the  middle  of  the  day  besides.  A  child 
that  took  less  than  twelve  hours  of  sleep  at  this  age  could  not  be  considered 
a  good  sleeper.  Nor  should  the  sleeping  hours  of  a  child  up  to  ten  years 
of  age  fall  below  ten  hours. 

The  most  common  disorders  of  sleep  are  night-terrors,  somnambulism, 
nightmare,  dreams,  and  insomnia.  Of  these,  night-terrors  are  the  most 
common  in  childhood,  and  will  therefore  receive  the  most  attention  in 
this  article.  What  is  said  about  night-terrors  will  apply  also,  with  certain 
modifications,  to  the  other  affections  above  mentioned. 
1008 
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In  order  to  understand  these  disorders,  it  is  necessary  to  consider  certain 
points  in  the  physiology  of  the  cerebral  function  in  relation  to  sleep.  When 
observations  are  made  on  a  person  going  to  sleep  (and  the  converse  is  true 
of  waking  up),  it  is  evident  that  one  function  of  the  brain,  then  another,  is 
suspended,  until  enough  of  them  are  at  rest  to  constitute  what  we  call  sound 
sleep. 

Dreams,  somnambulistic  attacks,  and  night-terrors  find  their  explanation 
in  a  loss  of  the  higher  and  an  exaltation  of  some  of  the  lower  cerebral  func- 
tions. The  conscious  life  of  the  individual  is  in  the  realm  of  the  higher 
functions,  and  these  constantly  exercise  a  kind  of  inhibition  on  the  lower 
ones.  When  by  the  suspension  of  the  higher  functions,  those  concerned  in 
consciousness,  this  inhibitory  influence  is  lost,  the  lower  functions,  no  longer 
under  control,  run  wild  in  various  ways.  When,  therefore,  these  higher 
functions  are  suspended,  two  sets  of  symptoms  are  observed, — first,  those 
constituted  by  the  loss  of  the  higher  functions ;  second,  those  which  arise 
from  the  unnatural  prominence  of  the  lower  functions,  which  manifest 
themselves  in  response  to  various  excitations,  just  as  the  higher  functions 
would  do  if  they  were  in  working  order.  These  manifestations  represent 
the  best  that  the  crippled  brain  can  do  at  the  moment.  (Hughlings  Jack- 
son.) 

The  excitation  which  gives  rise  to  these  manifestations  may  be  now  a 
disturbance  in  the  digestive,  respiratory,  or  other  organs,  now  a  recollection' 
of  events  of  the  day,  now  something  else  not  to  be  recognized ;  and  such 
excitation  from  whatever  source,  may  give  rise  in  one  case  to  a  dream,  in 
another  to  an  attack  of  somnambulism,  in  another  to  one  of  night-terror. 

W.  Bevan  Lewis  says,1  speaking  of  nocturnal  crises  of  the  insane,  "  In 
sleep,  object-consciousness  quickly,  even  suddenly,  succumbs ;  subject-con- 
sciousness goes  more  slowly,  and  the  more  profound  depths  are  not  usually 
reached  for  an  hour,  or  even  longer ;  the  reflex  excitability  of  all  the  ner- 
vous centres  (spinal  also)  is  reduced,— the  organic  functions  are  lessened. 
In  these  cases  of  nocturnal  excitement,  however,  the  effect  of  this  periodic 
lapse  of  consciousness  is  to  call  up  more  turmoil  at  lower  levels;  all  those 
subjective  states  arising  from  epi-  and  ento-peripheral  stimuli,  or  centrally 
initiated  become  the  subject-matter  of  the  mental  view ;  all  those  discon- 
nected and  simultaneously  originating  ideas  which  crowd  the  mind,  and 
which  in  healthy  waking  states  are  reduced  to  serial,  orderly  thought,  now 
run  riot— and  beyond  this  hallucinations  of  the  special  senses  prevail.' 

Lyman  gives  a  similar  description  of  this  process  in  the  excellent  arti- 
cles on  night-terrors  in  his  book  on  "Insomnia"  and  in  Pepper's  "System 

of  Medicine."  , 

Soltmann,  in  his  article  on  night-terrors  in  the  Handbuch  furKmder- 
krankheiten,"  refers  to  Langendorff's  investigations  on  the  centres  of  inhi- 
bition of  the  reflexes,  which  showed  that  frogs  that  had  been  blinded  began 
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to  croak  when  they  were  touched  on  the  back  with  a  wet  finger,  although 
this  did  not  happen  in  the  case  of  an  uninjured  frog  where  the  inhibition 
had  not  been  destroyed ;  and  he  thinks  that  in  the  case  of  night-terrors 
.  where  the  inhibitive  power  of  the  senses,  mainly  of  sight,  is  removed, — that 
is  in  sleep  or  when  the  eyes  are  closed, — the  reflexes  make  themselves 
manifest  because  no  longer  under  control,  an  explanation  which  Schmidt- 
Rimpler  had  given  for  the  delirium  which  had  been  induced  in  certain  con- 
ditions by  shutting  the  eyes  or  darkening  the  room. 

NIGHT-TERRORS. 

Synonymes.— Pavor  nocturnus;  Nachtliches  Aufschrecken ;  Terreurs 
nocturnes. 

A  child  that  has  gone  to  bed  apparently  well  and  has  slept  soundly  for 
an  hour  or  two,  or  perhaps  been  slightly  restless,  suddenly  starts  with  a 
piercing  cry  which  resounds  through  the  house.  He  is  found  sitting  up  in 
bed,  or  standing  in  the  middle  of  the  room,  or  perhaps  cowering  in  a  corner, 
trembling,  screaming  with  terror,  and  staring  out  as  if  at  some  definite 
object.  The  skin  is  covered  witli  sweat ;  the  hands  clutch  each  other  and 
anything  within  reach,  or  are  moved  about  as  if  for  purposes  of  defence 
against  some  attack ;  when  spoken  to,  the  child  evidently  does  not  under- 
stand. He  calls  for  his  mother  or  his  nurse,  but  does  not  know  her  when 
she  comes,  and  perhaps  alternately  clings  to  and  repulses  her.  He  may 
make  it  evident  that  he  is  afraid  of  some  particular  object,  some  terrible 
form,  human  or  animal ;  but  much  more  frequently  he  exhibits  only  gen- 
eral, undefined  terror.  After  a  time,  from  a  few  minutes  to  an  hour,  or 
even  longer,  he  gradually  comes  to  himself,  though  still  frightened,  and 
sometimes  to  a  degree  still  under  the  same  delusion  as  before ;  recognizes 
persons  around  him,  and  seeks  and  accepts  consolation  from  them.  When 
asked  to  tell  what  frightened  him,  he  generally  can  give  no  idea,  but  soon 
wishes  to  be  put  to  bed,  and  usually  goes  off  into  a  sleep  from  which  he 
may  not  awake  until  morning. 

After  such  an  attack  children  sometimes  pass  a  large  quantity  of  urine 
or  have  a  movement  of  the  bowels. 

Occasionally  these  "  terrors"  are  reported  as  occurring  twice  or  oftener 
during  the  same  night  (in  one  case,  according  to  Dr.  West,  seven  or  eight 
times),  but  usually  there  is  only  one. 

Such  attacks  come  on  at  various  intervals, — every  night,  every  few 
nights,  or  at  longer  periods,  quite  irregularly. 

In  the  morning  the  child  seems  about  the  same  as  usual,  and  when 
questioned  about  the  attack  generally  denies  any  knowledge  of  it,  or  some- 
times any  mention  of  the  subject  brings  a  certain  puzzled  look  to  the  face, 
and  the  patient  evidently  wishes  to  avoid  talking  about  it.  Occasionally 
older  children  tell  of  certain  monsters  or  dangers  which  had  terrified  them. 

Such  attacks  occur  in  all  degrees  of  severity,  but  they  have  certain 
peculiar  characteristics.     They  occur  almost  always  an  hour  or  two  after 
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going  to  sleep,  or,  if  there  is  more  than  one  attack,  the  first  one  is  apt  to 
occur  at  this  time.  During  an  attack  the  patient  is  for  a  time  quite  uncon- 
scious of  the  outside  world.  The  attack  is  always,  as  it  is  called,  a  "  terror," 
and  never  of  an  agreeable  character,  as  is  often  the  case  with  dreams.  Com- 
plete or  nearly  complete  forgetfulness  of  the  attack  is  always  observed,  only 
a  dim  consciousness  of  something  disagreeable  being  sometimes  left  behind. 
The  attacks  usually  occur  between  the  second  and  the  sixth  year, — that  is, 
between  the  first  and  the  second  dentition, — though  this  is  not  always 
the  case.  Attacks  of  screaming  that  later  develop  into  well-marked  night- 
terrors  occur  long  before  the  first  dentition  is  over,  and  they  sometimes  con- 
tinue up  to  the  age  of  fourteen,  or  even,  it  is  said,  to  the  age  of  puberty. 

Atkinson  says  that  nocturnal  incontinence  of  urine  is  frequently  asso- 
ciated with  night-terrors. 

In  a  very  few  cases  attacks  closely  resembling  night-terrors  have  occurred 
in  the  day  (Henoch  and  others),  and  occasionally,  too,  they  occur  at  a  later 
hour  in  the  night  than  that  mentioned  above. 

Children  who  have  these  attacks  are  generally  delicate  or  excitable. 
Thus,  Steiner  voices  the  general  opinion  of  writers  when  he  says  they  are 
"  almost  never  perfectly  healthy  and  robust,  but,  as  a  rule,  delicate,  weakly, 
antemic,  rachitic,  and  apt  to  show  besides  night-terrors  other  signs  of  ner- 
vous irritability,  especially  if  they  come  from  weakly  or  nervous  parents." 
Yet  it  is  noticeable  that  almost  every  one  uses  qualifying  expressions  to 
show  that  good  health  is  not  altogether  inconsistent  with  this  disturbance. 

When  a  child  has  an  attack  of  night-terrors,  his  sleep,  though  apparently 
profound,  has  really  only  suspended  the  higher  functions  of  his  brain.    Then, 
for  some  cause  not  always  explained,  there  occurs  a  stimulation  of  the  brain, 
or,  rather,  of  such  parts  of  it  as  are  still  active,  and  there  is  an  explosion 
of  nervous  force,  which  would  not  have  occurred  if  he  had  been  fully  awake 
or  fullv  asleep.     The  child's  behavior  is  no  longer  the  result  of  sober 
thought.     Only  imperfectly  does  he  see  through  his  eyes  or  hear  through 
his  ears.     That  which  most  impresses  him  as  if  seen  has  no  material  exist- 
ence but  is  a  distorted  recollection,  or  bundle  of  recollections,  which  to  him 
are  present  realities.     Sooner  or  later  he  regains,  generally  only  by  degrees, 
his  full  consciousness.     He  sees  his  own  bedroom,  his  parents,  and  his 
nurse     The  images  which  terrified  him  just  before  fade  away  into  compara- 
tive insignificance  or  are  altogether  extinguished.     His  desire  for  accus- 
tomed sleep  comes  ba^k,  all  the  more  forcibly  because  a  part  of  the  brain 
is  tired  with  its  exertion,  and  presently  he  is  sound  asleep.     While  fully 
awake  the  brain  does  not  know,  or  knows  only  dimly,  what  happened  when 
only  its  lower  functions  were  at  work,  but  when  the  child  ,s  again  in  a 
similar  condition  on  another  night  the  same  recollection  may  come  up,  and 
then  he  has  another  night-terror  of  the  same  character. 

Immediate  causes  for  some  attacks  are  satisfactorily  made  out;  for 
others  they  are  not  easily  found  or  are  not  found  at  all  Often  there  is  a 
disturbance  of  the  digestive  organs,  after  the  removal  of  which  the  attacks 
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cease.  Such  a  condition  may  be  due  either  to  a  weak  digestion  or  to  im- 
proper food.  Less  frequently  attacks  are  attributed  to  catarrhs  of  the  respi- 
ratory tract,  to  enlarged  tonsils,  to  trouble  in  the  ear,  to  morbid  excitement 
of  the  mind  during  the  day,  to  fever,  to  worms,1  to  teething,  to  alcohol, 
stramonium,  belladonna,  or  quinine,  to  irritation  of  the  skin,  and  to  ill- 
ventilated  bedrooms.     (P.  Niemeyer.) 

A  large  number  of  the  reported  cases  are  attributed  to  alarming  occur- 
rences during  the  day.  They  are  frequently  reported,  for  the  very  reason 
that  they  are  comparatively  of  infrequent  occurrence. 

Thus,  Wertheimber  reports  the  case  of  a  boy  who  on  one  occasion  had 
been  scolded  and  threatened  by  a  gardener  for  helping  himself  to  flowers. 
An  hour  and  a  half  after  going  to  bed  he  started  up  trembling  and  with 
open  eyes  riveted  on  the  corner  of  the  room,  screaming,  as  if  in  great  fear, 
"  Go  away,  go  away,  for  God's  sake  !"  Another  day  he  heard  his  father 
read  of  some  boys  who  had  been  ill  treated,  and  he  again  awoke  an  hour 
and  a  quarter  after  going  to  bed,  started  up  with  a  cry,  and  was  found  with 
his  hands  folded,  trembling  and  begging  for  mercy. 

Meigs  and  Pepper  report  the  case  of  a  child  who  had  been  bitten  by  a 
parrot,  and  that  of  another  who  had  been  frightened  by  a  white  dog. 

But  in  some  cases  excellent  observers  have  been  unable  to  find  any 
immediate  cause  that  could  fairly  account  for  the  attacks. 

Thus,  Steiner  says,  "  I  have  observed  night-terrors  in  children  with 
quite  normal  digestion  and  daily  movements  of  the  bowels.  Their  appetite 
was  just  as  good  on  the  days  when  they  had  attacks  as  at  times  when  they 
had  none.  The  majority  of  my  patients  were  children  between  the  ages  of 
three  and  six  years, — of  an  age,  therefore,  when  no  teething  is  going  on, — 
and  I  am  not  able  to  cite  a  single  case  where  the  night-terrors  could  be 
brought  into  any  causal  connection  with  worms :  in  a  word,  all  the  circum- 
stances which  are  commonly  designated  as  the  regular  excitants  of  night- 
terrors  played  in  my  cases  a  very  subordinate  rdle  or  none  at  all.  By  this 
I  would  by  no  means  let  it  be  understood  that  certain  immediate  causes 
(the  predisposition  being  already  there)  cannot  and  do  not  have  a  partial 
influence  on  the  number  and  severity  of  the  paroxysms,  but  the  important 
factor  in  this  condition  must  always  be  found  in  a  disturbance  of  the  nutri- 
tion of  the  brain.  Of  these  immediate  causes  the  most  important  are  a 
bad  mental  training,  the  telling  of  ghost-stories  to  children  before  bedtime 
and  going  to  sleep  in  the  dark.  All  these  things  are  -well  calculated  to 
stimulate  the  lively  imagination  of  children  already  timid  and  excitable." 

Nevertheless,  it  is  difficult  to  believe  that  all  of  Steiner's  cases  occurred 
independently  of  any  external  stimulus,  so  strong  is  the  evidence  of  others 
to  the  contrary.  Indeed,  some  of  Steiner's  patients  were  affected  with 
scrofulous  ophthalmia  and  other  ailments,  that  seem  quite  sufficient  to  call 
out  night-terrors. 


1  Debackev  reports  a  case  cured  by  removal  of  a  tape-worm. 
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That  in  the  complex  condition  of  an  apparently  healthy  child  certain 
physical  disturbances  might  easily  be  overlooked  is  not  unnatural 

The  writer  has  seen  children  with  night-terrors  who  were  considered  by 
their  parents  to  be  perfectly  well,  but  who  were  apparently  cured  by  taking 
only  the  mildest  food  for  their  supper,_say,  bread  and  milk,-although 
they  had  not  shown  any  signs  of  digestive  disturbance. 

•Still,  there  is  no  question  that  in  some  cases  every  attempt  to  find  an 
immediate  excitant  of  the  attack  has  been  fruitless,  and  we  may  well  con- 
sider whether,  as  with  epilepsy,  there  may  not  be  cyclic  explosions  in  the 
form  of  night-terrors  for  which  the  brain  is  preparing  all  the  time  between 
the  attacks,  so  that  the  attacks  take  place  not  as  the  result  of  any  disturb- 
ance of  other  organs,  nor  even  under  the  stimulus  of  distorted  recollections, 
but  purely  or  mainly  as  the  result  of  a  certain  degree  of  tension  acquired 
by  the  brain  in  this  interval. 

We  should  also  remember  that  more  than  one  cause  may  be  at  work. 
Soltmann  seems  to  have  something  like  this  idea  in  his  mind  when  he 
says,  "  If  we  are  convinced  that  the  attacks  occur  without  any  outside  in- 
fluence,— that  is,  spontaneously, — and  always  with  terrifying  visions,  phan- 
tasms of  sight,  with  reproduction  or  fantastic  distortion  of  previous  experi- 
ences, it  then  becomes  evident  that  we  are  dealing  with  periodical  manifesta- 
tion of  irritation  resulting  from  abnormal  excitement  of  the  prolongation 
of  optic  fibres  in  the  brain, — that  is,  of  central  sensation  areas  (pulvinar  of 
the  thalamus  opticus,  corpora  geniculata,  quadrigemina,  and  cortex  of  the 
occipital  lobe),  which,  however,  in  accordance  with  the  law  of  eccentricity 
are  projected  onto  the  field  of  vision.  It  is,  therefore,  a  cerebral  neurosis 
(cerebral  hypersesthesia  of  the  optic  tract). 

"It  seems  to  me  not  improbable  that  a  morbid  misinterpretation  of 
peripheral  sensual  excitation  can  give  rise  to  the  attacks,  when  the  source 
of  the  irritation  is  in  the  optic  media, — namely,  in  the  retinal  vessels 
(movement  of  blood-corpuscles)." 

It  is  well  to  mention  here  that,  though  most  observers  have  recognized 
only  one  class  of  attacks,  Silbermaun,  and  after  him  also  Baginsky  and  per- 
haps  others,  believe  that  night-terrors  should  be  divided  into  the  idiopathic 
and  the  symptomatic.  Silbermann  holds  that  these  classes  differ  from  each 
other  in  their  symptoms,  in  the  quality  of  terror,  and  in  the  kind  of 
children  affected.  He  says,  "In  the  idiopathic  form  the  patient  gazes  in 
horror  at  an  imaginary  object ;  in  the  symptomatic  he  is  distressed  for 
breath,  wrings  his  hands,  and  makes  motions  for  defence.  In  the  idiopathic 
he  cries  out,  '  The  black  cat !'  '  The  black  dog  !'  etc.  In  the  symptomatic 
he  makes  only  short  ejaculations,  'Ach!'  'Achf  'Weh!'  'Weh!'  The 
idiopathic  attacks  are  expressions  of  objective  terror;  the  symptomatic,  of 
subjective  terror.  The  idiopathic  is  a  transitory  hallucinatiou  of  the  sight; 
the  symptomatic,  a  sensation  of  distress  arising  from  digestive  disturbance 
which  through  the  agency  of  the  vagus  nerve  gives  rise  to  dyspnoea." 

He  calls  the  idiopathic  form  "  a  transitory  hallucination  of  sight,  an 


1014  THE    DISORDERS    OF    SLEEP. 

expression  of  imagery  of  terror  (objective  terror)  caused  by  abnormally 
increased  irritation  of  the  brain  (cortex)/'  while  the  symptomatic  form  he 
regards  as  "  a  reflex  neurosis  of  the  pulmonary  vagus  resulting  in  dyspnoea 
and  thereby  in  a  sensation  of  terror  (subjective  terror)."  Idiopathic  attacks 
occur,  he  thinks,  always  in  children  that  are  delicate  and  excitable,  and 
without  any  exciting  cause  in  aDy  other  vagus ;  while  symptomatic  attacks 
occur  only  in  strong  and  robust  children,  always  as  the  result  of  a  digestive 

disturbance. 

It  is  hard  to  convince  one's  self  that  there  are  two  classes  so  definitely 
separated  from  each  other.  It  is  true  that  between  two  individual  cases 
there  may  be  a  vast  difference  in  all  the  particulars  mentioned  by  Silber- 
mann,  but,  taking  all  cases  together,  the  degrees  of  difference  are  so  slight 
that  it  is  almost  or  quite  impossible  to  draw  a  line  of  demarcation.  At 
least  it  is  often  observed  that  nervous  and  excitable  children  have  an  attack 
brought  on  by  a  definite  cause,  and  equally  that  children  apparently  per- 
fectly well  have  attacks  for  which  no  cause  can  be  assigned. 

When  an  attack  of  night-terror  occurs,  the  question  naturally  comes  up, 
how  likely  is  it  that  this  attack  is  connected  with  any  serious  cerebral  or 
other  disease?  There  is  no  doubt  that  attacks  which  cannot  be  distin- 
guished from  harmless  night-terrors  occur  as  a  result  of  febrile  affections,  t 
and  as  symptoms  of  epilepsy,  of  tubercular  meningitis,  and  perhaps  of  other 
diseases. 

The  statement  that  night-terrors  pure  and  simple  sometimes  turn  into 
epilepsy  should  also  be  considered. 

Wood,  in  his  "  Nervous  Diseases,"  says,  "  In  a  large  majority  of  cases 
night-terrors  are  not  connected  with  any  organic  disease  of  the  brain,  or 
with  epilepsy."  "  Night-terrors  which  are  the  outcome  of  serious  brain- 
disorder  are  rare,  and  not  to  be  positively  distinguished  by  their  symptoms 
from  those  of  less  serious  import.  They,  however,  frequently  recur  several 
times  a  night,  and  continue  for  many  weeks,  whilst  the  night-terror  of  irri- 
tation usually  happens  only  once,  and  extremely  rarely  more  than  twice,  in 
a  single  night,  and  does  not  continue  to  recur  for  weeks,  except  it  be  at  con- 
siderable intervals.  Moreover,  the  serious  night-terror  is  almost  invariably 
accompanied  by  the  other  manifestations  of  disorder  of  the  brain's  action, 
which  point  out  its  true  meaning." 

In  the  Medical  and  Surgical  Reporter,  December,  1889,  Wood  says  (if 
correctly  reported),  "  Night-terrors  are  not  rarely  the  precursors  of  epilepsy." 
He  was  describing  the  case  of  a  boy  who  screamed  at  night  from  the  age 
of  three  to  nearly  eleven.  The  boy  was  wakened  with  difficulty,  and  some- 
times had  a  condition  of  perverted  consciousness  in  which  he  recognized  his 
parents  but  believed  himself  beyond  their  help  and  sympathy.  Then  for 
six  months  he  had  attacks  of  running  in  a  circle  and  falling  unconscious. 
After  that  he  had  a  tremor,  and  a  little  froth  was  noticed  at  his  mouth. 
Meanwhile  the  night-terrors  had  ceased.  Wood  believes  the  trouble  in  this 
case  to  have  been  epileptic. 
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Soltmann  says,  "Attacks  [of  night-terrors]  are  observed  to  go  over 
into  epilepsy,  .  .  .  and  there  are  cases  where  it  is  impossible  to  say  whether 
a  given  attack  is  night-terror  or  epilepsy." 

Moizard  quotes  Jules  Simon  as  having  seen  several  cases  where  epilepsy 
occurred  in  the  form  of  hallucinations  and  night-terrors,  and  as  having  re- 
ported a  case  where  epilepsy  followed  night-terrors.  Moizard  also  quotes  a 
case  of  Debacker  where  the  following  succession  was  noted :  night-terrors 
at  the  outset,  then  hallucinations,  somnambulism,  and  epilepsy.  One  of 
Moizard's  own  cases  had  a  similar  course. 

Henoch  reports  a  case  where  night-terrors  took  the  place  of  epilepsy. 
A  ten-year-old  girl  had  had  a  great  many  epileptic  attacks  at  intervals  three 
years  before,  then  after  an  interval  she  had  several  more,  which  were  soon 
after  associated  with  hallucinations  and  screaming,  and  a  month  later  these 
epileptic  attacks  entirely  disappeared,  and  their  place  was  taken  by  night- 
terrors,  which,  however,  sometimes  occurred  twice  in  one  night. 

Lyman  says,  "  Insanity,  hysteria,  neurasthenia,  epilepsy,  chorea,  and 
nervous  dyspepsia  are  often  discovered  among  their  near  relatives."  West 
says  that  long-continued  attacks  may  issue  in  serious  disease,  and  Bouchut 
almost  the  same. 

Money,  also,  says,  "  Night-terrors  are  a  species  of  reflex  cortical  epilepsy." 
This  is  the  evidence,  such  as  it  is,  on  the  connection  between  night-ter- 
rors and  epilepsy.  But-  it  is  noticeable  that  of  these  authors  Wood  cites 
but  one  case,  Moizard  three,  and  Henoch  one,  the  rest  of  the  statements 
being  quite  general.  Although  Soltmann  speaks  of  epilepsy  in  the  article 
on  night-terrors,  he  does  not  speak  of  night-terrors  in  the  article  on  epi- 
lepsy, which  immediately  precedes  it  and  which  treats  of  epilepsy  at  great 
length.  At  least  eight  writers  in  treating  of  night-terrors  do  not  mention 
epilepsy  at  all.  Nor  am  I  aware  of  any  article  on  epilepsy  which  mentions 
this  connection  between  the  two  affections.  Epilepsy  occurs  early  in  the 
morning  more  often  than  at  night,  and  the  hour  usually  varies  in  a  series 
of  attacks.  Altogether,  the  .connection  between  night-terrors  and  epilepsy, 
in  so  far  as  they  are  separate  diseases,  is  no  clearer  than  that  between  any 
two  of  the  neuroses ;  and  yet,  inasmuch  as  attacks  closely  resembling  night- 
terrors  are  occasionally  only  symptoms  of  epilepsy,  it  is  well  to  watch 
carefully  for  a  time  before  deciding  that  epilepsy  is  not  present. 

Prognosis.— The  prognosis,  so  far  as  the  night-terrors  themselves  are 
concerned,  must  be  regarded  as  good,  even  though  the  attacks  last  for  a  great 
many  years.  It  must,  however,  not  be  forgotten  that  in  a  great  majority 
of  cases  they  are  symptoms  of  a  neurotic  condition,  and  that  the  same  in- 
stability which  gave  rise  to  them  is  likely  to  show  itself  in  other  forms  of 
nervous  disease  and  in  general  lack  of  vigor. 

Persons  thus  affected  are  likely  to  be  candidates  for  hyster.a,  neurasthe- 
nia, and  analogous  diseases.  On  the  other  hand,  it  must  be  sa,d  that  many 
children  who  are  subjects  of  night-terrors  are  at  the  time  m  good  health 
and  remain  so  during  their  whole  lives,  and  that  many  who  are  in  delicate 
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health  at  the  time  that  they  have  the  attacks  grow  up  to  have  average 

strength. 

When  the  attacks  are  only  symptoms  of  epilepsy,  rabies,  or  some  other 
disease  of  course  the  prognosis  depends  on  that  disease. 

The  possibility  that  night-terrors  will  turn  out  to  be  the  precursors  of 
epilepsy  and  other  diseases  has  been  spoken  of  already.  Certainly  the  pro- 
portion of  cases  that  turn  out  in  this  way  is  very  small. 

Treatment. — The  treatment  of  the  affection  must  be  directed  to  the 
source  of  peripheral  irritation,  if  one  can  be  found,  and  to  the  general 
health,  including  the  acquirement  of  a  stable  brain.  Disturbances  arising 
from  indigestion,  from  catarrh  of  the  mucous  membranes,  from  enlargement 
of  the  tonsils,  from  worms,  from  teething,  or  from  other  analogous  disturb- 
ances, naturally  call  for  their  appropriate  treatment.  My  experience  has 
been  that  sweets,  jellies,  jams,  etc.,  taken  at  supper  are  more  likely  to  cause 
such  disturbances  than  foods  of  any  other  one  kind  usually  found  in  an  ordi- 
nary diet,  even  in  rases  where  there  is  no  special  evidence  that  the  digestion 
is  out  of  order.  Cases  have  been  reported  where  the  removal  of  tonsils,  the 
relief  from  worms,  or  the  development  of  teeth  was  followed  by  relief  from 
night-terrors. 

No  doubt,  as  has  been  said  in  regard  to  frights,  greater  emphasis  is  laid 
on  these  disturbances  as  causes  of  the  disease  than  on  the  more  common 
ones,  for  the  very  reason  that  they  are  uncommon. 

Various  remedies  have  been  used  with  success  for  the  general  health, — 
iron,  phosphorus,  cod-liver  oil,  salt-water  bathing,  fresh  air  in  the  bedroom, 
light  gymnastics,  etc. 

When  the  attacks  occur  frequently,  it  is  well  to  give  bromide  of  sodium 
or  of  potassium,  in  doses  of  from  two  to  ten  grains,  either  at  night  or  three 
times  a  day,  in  order  to  break  up  the  habit.  Chloral  also  may  be  used  in 
small  doses  for  a  similar  purpose,  especially  when  the  early  part  of  the 
night  is  disturbed  and  restless,  and  it  may  be  combined  advantageously 
with  the  bromides ;  but  this  drug  should  be  given  with  the  greatest  care,  as 
children  readily  become  accustomed  to  it. 

It  seems  almost  unnecessary  to  suggest  the  avoidance  of  ghost-stories 
and  other  exciting  tales  at  bedtime ;  on  the  other  hand,  going  to  bed  in  the 
dark,  which  has  been  regarded  by  many  as  a  serious  evil,  will  hardly  be  so 
considered  in  this  country. 

Wertheimber  praises  the  use  of  quinine,  and  thinks  it  has  a  direct  seda- 
tive action  on  the  cerebral  cells,— an  explanation  which  seems  to  be  con- 
trary to  the  general  reputation  of  quinine.  Jacobi 1  also  reports  a  case  of 
cure  by  quinine  (or,  more  strictly  speaking,  by  sulphate  of  cinchonine)  when 
he  thought  the  aifection  was  due  to  intermittent  fever. 

A  digestible  and  nutritious  but  not  stimulating  diet  should  be  recom- 
mended. 


1  American  Medical  Monthly,  1861. 
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DREAMS,   NIGHTMARE,   SOMNAMBULISM. 

As  regards  their  nature  and  causation,  much  that  has  been  said  of  night- 
terrors  applies  also  to  dreams,  nightmare,  and  somnambulism.  They  are 
not  pre-eminently  affections  of  childhood. 

Dreams  are  not  at  all  uncommon  among  children  :  even  in  quite  young 
infants  a  smile  or  a  frown  is  often  seen  to  pass  over  the  features  in  sleep, 
showing  that  part  of  the  brain  is  active;  and  from  the  time  that  chil- 
dren are  able  to  distinguish  the  experiences  of  the  night  from  those  of  the 
day,  they  often  relate  their  dreams.  Dreams  are  known  only  as  they  are  re- 
ported by  the  dreamer,  who  recollects  certain  occurrences  that  seem  to  have 
taken  place  in  the  night.  There  is,  strictly  speaking,  no  outward  manifesta- 
tion of  them,  for  when  dreams  give  rise  to  any  motor  action  they  are 
properly  to  be  classed  under  the  head  of  nightmare,  somnambulistic  attacks, 
or  night-terrors. 

Nightmare  may  be  considered  a  peculiar  kind  of  dream,  in  which  sen- 
sations of  distress  are  coupled  with  a  feeling  of  inability  to  move  or  save 
one's  self  from  some  terrible  situation,  or  similar  symptoms. 

Somnambulism,  though  literally  meaning  sleep-walking,  should  properly 
include  all  motor  action  in  sleep.  In  somnambulistic  attacks  the  patient 
while  still  asleep  walks  about,  or  performs  various  other  acts,  such  as  he 
might  have  performed  in  the  day, — sometimes,  also,  acts  which  he  could 
not  have  performed  in  the  day,  such  as  climbing  on  dangerous  ledges, 
hanging  out  of  windows,  etc. 

Although  adult  somnambulists  have  done  intellectual  work  which  they 
could  not  have  performed  in  the  day,  this  does  not  seem  to  have  been 
observed  in  children. 

The  patient  when  awake  has  no  knowledge,  or  only  a  dim  recollection, 
of  what  has  happened  in  a  somnambulistic  attack. 

If  we  regard  as  somnambulism  everything  in  which  cerebral  action 
results  in  motor  action,  we  must  include  under  it  night-terrors,  which  are 
distinguished  from  somnambulism  mainly  by  the  fact  that  it  implies  also 
emotional  distress  in  a  condition  of  partial  sleep. 

These  affections  are  closely  related  to  each  other  and  to  night-terrors, 
inasmuch  as  they  too  depend  on  suspension  of  certain  cerebral  functions 
and  undue  activity  of  others. 

They  seldom,  perhaps  never,  give  rise  to  serious  disturbances,  but,  on 
the  other  hand,  they  often  indicate  that  the  general  health  is  more  or  less 
impaired.  In  the  rare  cases  where  they  require  any  special  interference 
they  can  be  treated  on  the  same  general  principles  as  night-terrors.  The 
warning  that  they  give  of  some  possible  impairment  of  the  health  must 
not  be  overlooked. 

INSOMNIA. 

Insomnia  occurs  in  children,  though  much  less  often  than  in  adults. 
It  is,  however,  for  the  child  a  more  serious  affection  than  it  is  for  the  adult. 
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No  child  can  lie  awake  for  several  nights,  or  even  for  only  a  considerable 
part  of  each  night,  without  suffering  seriously  from  it. 

The  causes  of  insomnia  are  often  the  same  as  are  found  in  adults,  but 
the  most  common  of  them  are  indigestion,  over-fatigue,  and  nervous  excite- 
ment. Parents  and  nurses  are  more  responsible  for  the  sleeplessness  of  the 
child  than  they  are  likely  to  be  aware  of.  It  may  be  observed  that  from 
earliest  infancy  certain  nurses,  without  any  apparent  effort,  bring  about  a 
great  deal  of  sleep  for  a  child,  while  other  nurses  unwittingly  keep  a  child 
awake  and  on  the  qiti  vive.  Infants  that  are  habitually  put  into  the  cradle 
asleep  and  snatched  out  of  it  as  soon  as  they  wake  do  not  feel  as  much 
at  home  there  as  those  that  are  put  in  awake  and  left  to  lie  awhile  after 
waking.  When,  therefore,  infants  thus  trained  awake,  they  are  startled 
at  their  unexpected  surroundings,  and  sometimes  not  readily  put  to  sleep 
again. 

The  treatment  of  insomnia  in  infants  and  children  is  similar  to  that  in 
adults,  but,  while  the  number  of  ordinary  causes  for  insomnia  is  fewer  in 
children,  the  influences  that  bring  it  about  are  often  slight  and  difficult  to 
discover.  I  have  already  spoken  of  the  influence  which  a  nurse  may  have, 
without  knowing  it,  upon  a  child's  sleep.  Insomnia  may  be  caused  by 
hunger  or  by  an  overloaded  stomach.  It  is  due  sometimes  to  cold,  but 
much  ofteuer  to  heat  and  want  of  ventilation.  Children  require  even 
more  ventilation  in  the  night  than  in  the  day,  because  the  doors  are  not 
opening  and  shutting  in  the  night. 
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IDIOCY  AND  IMBECILITY. 

By  EDWAED  JSL  BRUSH,  M.D. 


The  various  grades  of  mental  deficiency  observed  in  children  are  usu- 
ally grouped  under  the  two  heads  idiocy  and  imbecility,  with  the  occa- 
sional addition  of  a  third  term, — f 'eeble-mindedness.  These  terms  represent 
varieties  of  mental  power  and  activity  in  an  ascending  scale,  from  the  idiot, 
the  representative  of  the  lowest  expression  of  human  intelligence,  to  the 
child  whose  mental  powers  are  not  markedly  deficient,  but  in  whom  there 
are  nevertheless  evidences  of  mental  enfeeblement. 

Idiocy  may  be  defined  as  mental  deficiency  of  varying  grades  down  to 
extreme  stupidity,  resulting  from  imperfect  development  or  disease  of  the 
nervous  centres,  either  pre-natal  or  occurring  before  the  evolution  of  the 
mental  faculties  in  childhood. 

While  idiocy  and  insanity  are  usually  regarded  as  distinct  conditions, — 
the  former  due  to  faulty  development,  the  latter  an  acquired  condition, — a 
moment's  consideration  will  show  that  the  contrary  proposition  is  frequently 
true.  The  moral  imbecile  has  his  counterpart  in  the  case  of  so-called  moral 
insanity,  and  the  erratic  conduct  and  one-sidedness  of  the  feeble-minded 
child  are  but  earlier  manifestations  of  the  "  partial  insanity,"  "  paranoia," 
"  primare  verriicktheit,"  or  "  folie  her&litaire,"  of  later  development. 

It  seems  within  the  bounds  of  modern  teaching  to  say  that  the  mental 
disturbances  which  may  occur  at  the  critical  periods  of  life,  puberty  and 
the  climacteric,  and  which  are  so  commonly  found  to  be  associated  with  a 
family  history  of  some  form  of  neurosis,  are  in  many  instances  the  result 
of  an  imperfect  nervous  organization  which  has  given  way  under  the  gen- 
eral physiological  perturbations  of  these  periods.  Had  this  defective  ner- 
vous organization  been  more  distinctly  marked,  idiocy  in  some,  of  its  grades 
would  have  resulted ;  under  the  conditions  which  did  exist,  the  nerve-cen- 
tres performed  their  functions  with  sufficient  correctness  until  an  unusual 
strain  added  a  new  factor  to  the  problem. 

Etiology. — In  a  broad  sense  etiologically  idiocy  may  be  said  to  be  due 
to  defective  brain-development.  The  etiology  of  the  defective  development 
must  be  sought  for  in  the  life-history  of  the  preceding  generation  or  of 
preceding  generations,  paternal  or  maternal,  or  both.  The  hysterical,  the 
neurotic,  the  cachectic  (syphilitic,  tubercular,  etc.),  the  insane,  and  the 
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drunken  ancestry  of  idiots  are,  in  many  instances,  the  sources  to  which  we 
must  look  for  etiological  information.  In  the  variety  of  idiocy  known  as 
cretinism1  heredity  and  environment  are  almost  the  only  factors  which  need 
to  he  dealt  with  in  a  consideration  of  its  causation. 

Statistics  gathered  in  Europe  show  that  male  idiots  are  more  numerous 
than  female.  This  disparity  has  been  explained  by  the  greater  liability  to 
injury  of  the  male  head  at  delivery  from  forceps,  prolonged  pressure  in  the 
maternal  parts,  etc.,  owing  to  its  greater  size. 

Injuries  to  the  foetal  head  during  the  period  of  utero-gestation  play  a 
not  unimportant  part  in  the  production  of  idiocy,  and  are  to  be  considered 
etiologically  in  conjunction  with  possible  head-injuries  during  prolonged 
labor  or  from  forceps  delivery. 

Shuttleworth,  superintendent  of  the  Royal  Albert  Asylum  for  Idiots, 
Eno-land,  states 2  that  prolonged  labor,  without  instrumental  interference,  is 
the  assigned  cause  of  idiocy  in  twenty-nine  per  cent,  of  the  cases  admitted 
to  that  asylum.  He  is  of  the  opinion  that  judicious  instrumental  inter- 
ference will  in  many  cases  prevent  the  evils  of  too  protracted  compression. 

Down  3  states  that  in  twenty  per  cent,  of  two  thousand  idiots  examined 
by  him  there  were  marked  symptoms  of  suspended  animation  at  birth. 

Crichton  Browne4  has  contributed  two  valuable  papers  upon  the  agency 
of  protracted  and  abnormal  labors  in  the  production  of  idiocy  and  other 
mental  diseases.  He  is  of  the  opinion  that  with  advancing  civilization 
there  has  been  an  increase  in  the  size  of  the  human  head  without  a  pro- 
portionate increase  in  the  pelvic  diameters.  To  this  he  attributes  in  some 
degree  the  preponderance  of  idiocy  in  civilized  over  savage  nations. 

The  health  of  the  mother  during  the  period  of  pregnancy  and  the  acci- 
dents incident  to  that  period  have  more  or  less  influence  in  the  production 
of  mentally  deficient  offspring.  Down  (op.  cil.)  states  that  in  twenty  per 
cent,  of  the  cases  which  he  observed  there  was  a  history  of  disturbance  of 
the  mother's  physical  health  during  pregnancy.  In  many  other  cases  there 
were  histories  of  falls,  hemorrhages,  etc.  The  nervous  state  of  the  mother 
at  this  period  doubtless  has  some  influence.  The  same  observer  found  in 
thirty-two  per  cent,  of  his  cases  a  history  of  great  anxiety,  emotional  ex- 
citement, or  fright  on  the  part  of  the  mother  during  pregnancy.  It  may  be 
questioned  how  much  of  this  nervous  and  emotional  disturbance  was  but 
the  expression  of  an  unstable  nervous  system  in  the  mother,  which,  being 
transmitted  to  the  child,  resulted  in  idiocy. 

Carpenter"  records  some  remarkable  results  of  fright  and  anxiety" in 
pregnant  women  as  observed  in  ninety-two  children  born  in  Landau  shortly 
after  its  siege.    Sixteen  were  still-born  ;  thirty-three  died  within  ten  months ; 


1  Ante,  vol.  ii.  p.  279. 

2  British  Medical  Journal,  January  30,  1886. 

3  Transactions  of  the  Obstetrical  Society  of  London,  December,  1876,  vol.  xviii. 

4  West  Riding  Lunatic  Asylum  Medical  Reports,  vols.  i.  and  ii. 

5  Human  Physiology,  Philadelphia,  1876,  p.  921. 
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eight  were  idiotic,  and  died  before  the  age  of  five  years ;  and  two  had 
numerous  fractures  of  the  bones  of  the  limbs. 

Griesinger L  says,  "  Violent  shock  and  grief  during  pregnancy  appear 
not  to  be  without  influence"  as  a  cause  of  idiocy.  This  author  also  lays 
some  stress  upon  great  anaemia  of  the  mother  as  a  causal  element. 

Intemperance  in  one  or  both  parents,  and  especially  intoxication  at  the 
time  of  conception,  is  regarded  by  many  as  a  fruitful  source  of  mental  weak- 
ness in  the  offspring. 

The  influence  of  consanguinity  is  a  point  so  much  disputed  that  the 
subject  has  become  a  difficult  one  to  discuss.  According  to  Mr.  Alfred 
Hnth,2  the  data  are  misleading  and  defective.  However,  the  consensus  of 
popular  opinion  is  undoubtedly  against  consanguineous  marriages.  Mr. 
Huth  is  of  the  opinion  that  mere  consanguinity  has  little  or  nothing  to  do 
with  the  question,  and  that  such  marriages,  where  there  is  no  family  predis- 
position, are  harmless.  It  seems  certain  that  when  there  is  a  family  defect, 
neurotic  or  otherwise,  a  union  of  two  elements  of  the  same  stock  would 
be  more  liable  to  result  in  a  defective  offspring  than  in  cases  where  one  of 
the  parents  came  of  a  distinct  and  possibly  stronger  stock.  Between  per- 
fectly healthy  persons  of  good  family  history,  such  marriages  are  probably 
harmless. 

Dr.  F.  Norton  Manning  presents  some  valuable  data  in  an  article  en~ 
titled  "A  Contribution  to  the  Study  of  Heredity,"3  based  upon  a  study  of 
fifty  idiot  and  imbecile  children  under  care.  These  fifty  children,  twenty- 
nine  males  and  twenty-one  females,  belonged  to  twenty-one  families,  in 
which  there  were  eighty-two  children  in  all,  forty-eight  males  and  thirty- 
four  females.  He  divides  these  twenty-one  families  into  four  groups.  In 
the  first  group,  including  three  families,  in  which  there  were  no  consanguin- 
ity and  no  known  insane  relatives,  there  were  six  children,  four  males  and 
two  females,  all  imbecile.  The  second  group  consisted  of  only  one  family, 
in  which  there  were  eight  children,  of  whom  three  were  most  unmistakably 
imbecile,  as  the  result,  it  is  asserted,  of  accidents  to  the  mother  during  preg- 
nancy. In  the  third  group,  in  which  twelve  families  are  represented,  forty- 
four  children  are  included,  twenty-six  males  and  eighteen  females.  In  this 
group  there  was  no  consanguinity  of  parents,  but  there  was  marked  insane 
and  imbecile  heredity.  In  five  of  the  families  there  was  insanity  on  both 
sides,  and  of  the  eighteen  children  of  these  families  twelve,  four  males  and 
eight  females  (all  the  females),  were  imbecile  or  idiotic.  In  the  remaining 
seven  families  insanity  was  present  on  one  side  only.  Of  the  twenty-six 
children  of  this  group,  sixteen  males  and  ten  females,  fourteen,  six  males 
and  eight  females,  were  idiotic  or  imbecile.  The  fourth  group  contained 
five  families.  In  three  of  these  families  the  parents  were  brother  and  sister, 
in  the  remaining  two  they  were  first-cousins.     Of  the  twenty-four  children, 


'  Mental  Pathology.  2  The  Marriage  of  Near  Kin. 

3  Australian  Medical  Gazette,  August,  1885. 
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fteen  males  and  nine  females,  fifteen,  thirteen  males  and  two  females,  were 
liotic  or  imbecile.  Of  the  seventeen  children  whose  parents  were  brothers 
id  sisters,  nine  only  were  idiots,  but  they  were  profoundly  so ;  while  of 
ie  seven  children  whose  parents  were  cousins,  six  were  imbeciles  and  idiots. 
a  these  instances,  however,  there  was  a  family  history  of  insanity,  several 
jusins  of  the  parents  being  insane. 

The  cases  above  recorded  exhibit  in  a  striking  way  the  influence  of 
eredity  and  in  a  measure  the  results  of  consanguineous  marriages,  although 
eductions  drawn  from  these  cases  alone  might  be  misleading. 

An  example  of  the  misapplication  of  facts  is  shown  by  the  frequent 
notation  of  the  statistics  of  Dr.  Howe  by  writers  who  wish  to  demonstrate 
ie  harmfulness  of  consanguineous  marriages.  Dr.  Howe  says,1  "  The  sta- 
stics  of  the  seventeen  families,  the  heads  of  which,  being  blood-relatives, 
itermarried,  tell  a  fearful  tale.  Most  of  the  parents  were  intemperate  or 
:rofulous ;  some  were  both  the  one  and  the  other ;  of  course  there  were 
ther  causes  to  increase  chances  of  infirm  offspring  besides  that  of  the 
itermarriage.  There  were  born  unto  them  ninety-five  children,  of  whom 
)rty-four  were  idiotic,  twelve  others  were  scrofulous  and  puny,  one  was 
eaf,  and  one  was  a  dwarf.  In  some  cases  all  the  children  were  either 
liotic  or  very  scrofulous  and  puny.  In  one  family  of  eight  children  five 
'ere  idiotic."  Writers  who  quote  this  passage  lose  sight  often  of  the 
ualifying  clause  which  Dr.  Howe  introduces. 

The  elements  of  drunkenness  and  scrofula  would  alone  account  in  a 
irge  measure  for  the  degenerate  offspring.  Indeed,  it  has  long  been  ob- 
arved  that  the  parentage  of  idiocy  is,  as  a  rule,  of  a  degenerate  and 
reakly  order,  to  which  the  scrofulous  and  tubercular  belong. 

When  all  the  etiological  factors  of  which  we  have  any  knowledge  have 
een  considered, — the  degeneracy  of  families,  consanguinity,  ill  health  or 
ccidents  during  pregnancy,  heredity,  etc., — we  are  still  met  by  cases  that 
annot  be  explained  by  any  of  these.  Parents  with  excellent  family  his- 
ary,  not  even  remotely  related,  with  other  children  mentally  and.  physically 
ound,  occasionally  give  birth  to  idiotic  children.  Such  accidents  are  often 
wholly  inexplicable  :  we  can  only  conjecture  that  in  some  way  the  cerebral 
evelopment  of  the  child  in  utero  was  arrested,  with  the  natural  result, 
leficieut  mental  power. 

A  consideration  of  the  etiology  of  idiocy  would  be  incomplete  which 
nade  no  reference  to  those  forms  of  mental  defect  resulting  from  arrested 
levelopment  during  infancy  and  early  childhood.  Doubtless  many  of 
hese  cases  in  their  remote  origin  are  due  to  causes  above  enumerated, 
trhich,  however,  do  not  become  fully  operative  until  extra-uterine  life  has 
.dvanced  to  some  degree.  Other  cases  are  purely  accidental  in  origin, 
rising  from  the  diseases  and  accidents  of  infancy  and  childhood.  Such 
re  the  cases  of  idiocy  arising  from  convulsions,  epileptic  or  otherwise,  from 
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trauma,  meningitis,  acquired  hydrocephalus,  rachitis,  etc.  These  various 
causes  will  be  more  fully  enumerated  and  discussed  in  referring  to  the 
various  forms  of  idiocy.  As  has  been  said,  some  causes  are  purely  acci- 
dental, preventing  the  development  of  a  perfectly  healthy  brain  in  a  child 
of  unexceptionable  heredity,  while  other  apparent  causes  are  but  exciting, 
setting  in  motion  latent  elements  or  producing  the  strain  which  overthrows 
a  weak  nervous  organization. 

Statistics  as  to  the  relative  frequency  of  idiocy  are  unsatisfactory  and 
often  misleading.  Those  collected  in  foreign  countries  are  inapplicable  to 
the  conditions  of  life  in  America. 

The  census  of  the  United  States  for  1880  returns  76,895  idiots— 45,309 
males  and  31,586  females— in  a  population  of  50,155,783.  Of  these, 
63,311  were  native  whites,  4007  were  foreign  whites,  and  9577  belonged 
to  the  colored  races.  The  ratio  to  population  is  1  to  652.  These  statistics 
probably  approximate  the  truth ;  but  the  natural  hesitancy  of  parents  to 
report  idiotic  children,  and  the  confusion,  even  in  professional  minds,  be- 
tween dementia  and  idiocy,  have  doubtless  been  the  cause  of  many  errors 
and  omissions. 

The  mental  and  physical  condition  of  idiots  varies  with  the  individual. 
Idiocy  of  the  lower  grades  is  usually  associated  with  some  physical  mal- 
formation. Congenital  idiots  very  frequently  exhibit  a  deficient  physical 
as  well  as  mental  organization.  This  is  not  so  often  true  of  those  cases 
which  are  occasioned  by  an  arrest  of  the  mental  growth  during  infancy 
or  early  childhood.  A  reference  to  some  of  the  more  marked  physical 
defects  will  be  made  when  considering  the  forms  of  idiocy. 

In  many  cases  muscular  co-ordination  is  impaired;  the  bodily  move- 
ments are  awkward,  irregular,  and  occasionally  choreiform.  Speech  is 
disturbed  in  some  instances,  in  some  cases  being  wholly  unintelligible,  in 
others  the  voice  being  harsh  and  ill  modulated. 

Among  imbeciles  are  found  occasionally  the  so-called  idiot-savants. 
Gottfried  Mind,  an  imbecile  cretin,  was  one  of  this  class.  So  skilful  was 
he  as  a  delineator  on  canvas  of  cats,  singly  and  in  groups,  that  he  came  to 
be  known  as  the  Katzen-Raphael, — the  "  cats'  Raphael."  The  writer  saw 
in  the  Royal  Albert  Asylum,  in  England,  an  imbecile  youth,  who  had  only 
sufficient  mental  capacity  to  do  simple  errands,  yet  who  could  without  hesi- 
tation tell  the  day  of  the  week  upon  which  any  date  for  years  past  or  to 
come  would  fall.  I  have  now  under  observation  an  imbecile  of  rather  low 
grade  who  has  a  remarkable  memory  for  dates.  He  is  able  to  tell  the  anni- 
versaries of  the  birth  or  death  of  innumerable  poets,  authors,  and  statesmen, 
and  can  give  at  once  the  dates  of  many  of  the  great  events  of  the  world's 
history.  He  has  also  some  ability  in  acquiring  languages,  knowing  some- 
thing of  Greek,  Latin,  French,  German,  and  Scandinavian.  An  idea  of 
his  general  intelligence  is  given  by  his  estimate  of  the  cost  of  a  building 
which  he  had  watched  during  its  construction  for  some  months,  the  cost  of 
which  was  several  thousand  dollars.     When  asked  its  probable  cost,  he 
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iplied  "  One  hundred  and  fifty  dollars,"  and,  seeing  a  look  of  incredulity 
l  his  questioner's  face,  quickly  lowered  his  estimate  by  twenty-five  dollars, 
lind  Tom  also  belonged  to  this  order. 

Diagnosis. — In  many  instances  diagnosis  is  not  difficult,  even  in  the 
irliest  stages  of  infancy,  but  in  others  it  is  no  easy  matter  to  decide,  until 
msiderable  time  has  elapsed,  whether  we  have  to  deal  with  a  case  of  slow 
avelopment,  a  backward  child,  or  a  case  of  mental  enfeeblement. 

The  development  of  normal  children  is  by  no  means  in  accordance  with 
ny  fixed  rale,  nor  does  it  proceed  by  regular  gradations.  Impaired  or 
ancient  nutrition,  acute  diseases,  and  other  causes  hinder  and  even  at  times 
it  back  the  physical  and  mental  development  of  infants,  and  should  be 
jrne  in  mind  in  forming  an  opinion.  Defects  in  the  sense-organs  should 
3  looked  for,  especially  deafness,  as  these  may  lead  to  a  diagnosis  of  deficient 
rain-power  which  does  not  exist. 

If  there  are  other  children  in  the  family,  the  history  of  their  mental 
svelopment  and  the  progress  of  their  physical  attainments  will  form  the 
3st  standard  for  comparison  that  can  be  obtained.  At  what  age  did  they 
spear  first  to  notice  mother  or  nurse  ?  when  did  they  first  attempt  to  talk  ? 
hen  did  they  begin  to  creep  or  stand  or  walk  ? 

There  are  children  who  are  backward,  who  develop  slowly,  both  bodily 
nd  mentally.  Dentition  is  delayed,  they  do  not  attempt  to  stand  or  walk 
util  long  after  the  usual  period,  speech  is  slowly  developed,  and  in  every 
ay  they  retain  the  appearance  and  manners  of  infancy  until  well  advanced, 
.ich  children  often  cause  great  anxiety  to  parents  lest  this  mental  and 
lysical  hebetude  be  continued  through  life  and  idiocy  or  imbecility  result. 

Of  such  children  Seguin  long  ago  said,  "  The  idiot  even  in  the  slightest 
;gree  presents  an  arrest  of  development  both  of  body  and  of  mind ;  the 
ickward  child  does  not  remain  stationary,  but  his  development  goes  on 
ore  slowly  than  that  of  other  children  at  his  age." 

The  backward  child  at  four  or  six  may  represent  in  general  intel- 
jence  the  ordinary  child  of  two  or  three,  but  repeated  examinations  and 
ie  statements  of  parents  will  show,  if  it  be  a  case  merely  of  retarded 
'velopment  and  not  one  of  idiocy,  that  in  many  ways  it  is  in  advance  of 
ie  child  of  younger  years.  There  will  be  a  history  of  both  intellectual 
•owth  and  physical  growth,  slow,  to  be  sure,  but  regular  and  consistent 
ie  one  with  the  other,  which  cannot  be  shown  in  the  idiot  or  imbecile. 

Many  cases  of  idiocy,  where  there  is  but  slight  defect,  do  not  show  it 
itil  the  age  of  two  or  three  years.  Deficient  physical  powers,  incoordi- 
ite  movements,  and  an  ungainly  aspect  may  excite  fears,  which,  as  the 
Jriod.at  which  greater  mental  and  physical  ability  is  expected  is  reached, 
■e  confirmed.  Where  but  slight  degrees  of  mental  deficiency— imbecility 
•  feeble-minded  states— exist,  the  diagnosis,  especially  in  the  early  years 
"  childhood,  is  difficult.  The  physical  powers  may  be  normal,  the  body 
ell  formed,  the  expression  pleasing  and  intelligent.  In  these  cases  it  is  only 
time  progresses  that  the  mental  defect  becomes  manifest.     Some  show  it 
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at  the  school-age,  others  at  puberty,  and  still  others  later  in  life.  In  these 
latter  the  defect  is  usually  in  but  one  or  two  directions,  a  one-sidedness  of 
character  which  attracts  attention.  Ireland x  says,  "  I  have  seen  individuals 
who  had  sufficient  mental  power  to  pass  college  examinations,  take  degrees, 
and  even  gain  prizes,  who  were  so  manifestly  unfit  to  conduct  themselves  in 
the  ordinary  affairs  of  life  that  they  were  the  laughing-stock  of  the  most 
ignorant  people  around  them." 

To  this  class  belong  the  moral  imbeciles,2  children  who  early  show,  amid 
the  best  surroundings  and  training,  a  perverted  moral  sense,  exhibited  by 
wilful  disobedience,  phenomenal  cruelty,  or  systematic  mendacity. 

In  some  of  these  cases  it  is  difficult,  as  Spitzka  says,  to  distinguish 
between  states  of  inherent  mental  weakness  which  may  be  properly  called 
imbecility,  and  similar  states  which  are  more  correctly  classed  as  insanity. 
The  clinical  and  etiological  resemblance  of  the  various  states  of  arrested 
mental  development  to  the  degenerative  insanities  has  already  been  referred 
to  at  the  beginning  of  this  article. 

Classification. — Various  classifications  of  idiocy  and  imbecility  have 
been  proposed.  As  will  readily  be  conjectured,  an  ideal  classification  is 
impossible.  If  it  is  based  upon  etiology,  the  same  case  may  belong  in 
two  or  more  subdivisions ;  if  upon  mental  capacity,  it  is  difficult  to  fix  a 
standard  of  comparison. 

The  classification  of  Dr.  Kerlin,  the  able  medical  superintendent  of 
the  Pennsylvania  Institution  for  Feeble-Minded  Children,  is  as  follows : 
I.  Idiocy:  (a)  apathetic;  (6)  excitable.  II*.  Idio-imbecility.  III.  Im- 
becility :  (a)  lower  grade ;  (b)  middle  grade ;  (c)  high  grade.  IV.  Juvenile 
insanity. 

Dr.  Shuttleworth,  a  well-recognized  English  authority  in  this  field,  and 
the  medical  superintendent  of  the  Royal  Albert  Asylum  for  Idiots,  Lan- 
caster, England,  proposes 3  the  following  classification  : 

CLASS  A.— CONGENITAL. 

1.  Microcephalic.  5.  Primarily  neurotic. 

2.  Hydrocephalic  (also  non-congen-     6.  Paralytic  (also  non-congenital). 

jtan  7.  Choreic  (also  non-congenital). 

3.  Scrofulous—"  Mongol  type."  8.  Cretinoid :   (a)  sporadic,  (b)  en- 

4.  Sensorial  (also  non-congenital).  demic. 

CLASS  B.— NON-CONGENITAL. 
a.  Developmental. 
9.  Eclamptic.  H-  Syphilitic. 

10.  Epileptic.  12.  Post-febrile  (also  accidental). 

1  Idiocy  and  Imbecility. 

■  Kerlin,  Medical  News,  March  19,  1887;  Blandford,  Insanity  and  ita  Treatment,  p. 
365;  Savage,  Insanity  and  Allied  Neuroses,  p.  272;  Spitzka,  Insanity,  its  Classification, 

etc.,  p.  281. 

3  British  Medical  Journal,  January  30,  1886. 
Vol,  IT.— 65 
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b.  Accidental  or  Acquired. 

L3    Toxic.  15.  Emotional. 

L4!  Traumatic.  16-  From  mixed  causes. 

Dr.  Shuttleworth  confirms  by  this  classification  what  has  been  said  as  to 
:ases  belonging  in  more  than  one  subdivision  of  the  classification.  It  will 
:>e  observed  that  he  makes  a  broad  general  division  into  congenital  and 
ion-congenital.  He  remarks,  in  the  course  of  the  lecture  in  which  this 
jlassification  is  proposed,  that  the  subdivision  "  developmental,"  which  he 
daces  under  the  head  "  non-congenital,"  might  with  some  propriety  be 
stained  in  the  congenital  group. 

While  the  idiocy  in  these  cases  may  not  be  developed  until  childhood 
s  somewhat  advanced, — the  first  or  second  dentition,  for  example, — there 
sin  be  no  doubt  that  in  many  of  them  the  cause  of  the  mental  catastrophe 
s  innate. 

Dr.  Langdon  Down *  has,  owing  to  a  resemblance,  observed  by  him- 
self and  others,  of  certain  idiots  to  the  various  races  of  men,  proposed  a 
grouping  upon  an  ethnological  basis  into  Caucasian,  Ethiopian,  Malay, 
md  Mongolian  types. 

Dr.  Ireland,  the  most  recent  English  author  on  the  subject,  proposes, 
in  his  work,2  the  following  classification,  which  has  been  adopted  in  this 
article  :  I.  Genetous ;  II.  Microcephalic  ;  III.  Eclamptic  j  IV.  Epileptic ; 
V.  Hydrocephalic ;  VI.  Paralytic ;  VII.  Cretinism  ;  VIII.  Traumatic ; 
[X.  Inflammatory ;  X.  Idiocy  by  deprivation. 

Genetous  Idiocy. — As  the  majority  of  cases  of  idiocy  are  congenital, 
the  use  of  this  term  by  Dr.  Ireland  is  perhaps  unfortunate ;  but  he  dis- 
tinctly excludes  from  this  class  those  cases,  though  congenital,  whose  pa- 
thology is  apparent,  as  microcephalic,  hydrocephalic,  etc.,  and  includes  all 
those  of  pre-natal  origin  whose  cause  is  not  well  made  out.  These  are  the 
2ases  in  which  the  force  of  heredity  is  most  marked,  and  among  them  are 
included  those  occasional  instances  of  idiocy  which  seem  to  mark  a  com- 
mencing diminution  of  vital  force  in  the  parents,  the  idiot  being  the 
youngest  of  a  large  family,  or  the  child  of  parents  of  whom  one  or  both 
are  of  advanced  years. 

Phthisis,  scrofula,  and  rachitis  are  found  in  these  children,  and  many 
of  them  eventually  succumb  to  these  diseases.  The  general  bodily  condi- 
tion is  usually  below  par,  the  skin  is  cold,  the  circulation  feeble,  and  sensi- 
bility impaired.  These  patients  seem  to  have  received,  with  the  heritage 
of  a  defective  brain,  a  feeble,  dwarfed,  and  crippled  body.  The  fingers 
and  toes  are  short  and  wad-shaped,  the  feet  or  hands  may  be  deformed,  and 


1  Observations  on  an  Ethnic  Classification  of  Idiots,  Beports  of  London   Hospital, 
1866,  vol.  iii. 

2  Idiocy  and  Imbecility,  by  •William  W.  Ireland,  M.D.  Edin.,  Medical  Superintendent 
)f  the  Scottish  National  Institution  for  the  Education  of  Imbecile  Children. 
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vision  or  hearing  defective.  Not  infrequently  there  is  some  defect  in  the 
ocular  apparatus:  the  eyelashes  may  be  absent  or  inverted,  or  the  lids 
may  be  everted,  and  coloboma  iridis  is  occasionally  present.  Nystagmus 
and  strabismus  are  not  uncommon.  The  ears  are  occasionally  misshapen 
and  shrivelled.  The  teeth  appear  late,  are  defective,  and  decay  early.  The 
lips  are  thickened  and  often  fissured,  and  the  saliva  dribbles  away.  Owing 
to  the  imperfect  muscular  control  over  the  lips  and  tongue,  there  is  often 
defective  and  stammering  speech  in  those  cases  in  which  the  speech-faculty 
is  not  wholly  wanting.    Hare-lip  and  cleft  palate  are  occasionally  observed. 

In  many  of  these  cases,  as  in  some  other  forms  of  idiocy,  a  high  and 
narrow  arch  of  the  palate  is  present.  The  arch  is  usually  narrower  behind 
than  in  front,  and  in  some  instances  there  is  a  narrow  furrow  running 
along  the  middle  of  the  arch.  Dr.  Ireland  says  of  the  high  narrow  arch, 
"  It  might  be  compared  to  the  inside  of  a  saddle  viewed  from  below,  the 
pommel  being  turned  backward,  for  the  arch  is  sharper  behind  than  in 
front." 

In  five  hundred  and  seventeen  cases  examined  by  Dr.  Howe,  twenty- 
one  were  blind,  twelve  were  deaf,  twenty-three  had  some  defect  about  the 
mouth  or  nose,  fifty-four  had  deformed  hands  or  feet,  and  in  ninety-six 
paralysis  of  one  or  more  muscles  was  observed. 

It  is  among  idiots  of  this  class  that  the  Mongolian  and  other  ethnic 
forms  are  found.  Of  these  the  Mongolian  type  seems  to  be  the  most  com- 
mon. The  following  is  Dr.  Down's  description  of  the  Mongolian  idiot : 
"The  hair  not  black  as  in  the  real  Mongol,  but  of  a  brownish  color, 
straight,  and  scanty ;  the  face  flat  and  broad,  and  destitute  of  prominence ; 
the  cheeks  rounded  and  extended  laterally ;  the  eyes  obliquely  placed,  and 
the  internal  canthi  more  than  normally  distant  from  one  another  (the  epi- 
canthic  fold  often  abnormally  large) ;  the  palpebral  fissure  very  narrow ; 
the  forehead  wrinkled  transversely,  from  the  constant  assistance  which  the 
levatores  palpebrarum  derive  from  the  occipito-frontalis  muscle  in  the  open- 
ing of  the  eye ;  the  lips  large  and  thick,  with  transverse  fissures ;  the 
tongue  long,  thick,  and  much  roughened;  the  nose  small;  the  skin  has 
a  slightly  dirty,  yellowish .  tinge,  and  is  deficient  in  elasticity,  giving  the 
appearance  of  being  too  large  for  the  body. 

"  This  type  occurs  in  more  than  ten  per  cent,  of  cases :  they  are  always 
congenital  idiots;  they  have  considerable  power  of  imitation;  they  are 
humorous;  they  are  usually  able  to  speak;  the  co-ordinating  faculty  is 
abnormal ;  the  circulation  is  feeble ;  the  improvement  which  training  effects 
is  greatly  in  excess  of  what  would  be  predicated  if  one  did  not  know  the 
characteristics  of  this  type ;  the  life-expectancy  is,  however,  far  below  the 
average,  and  the  tendency  is  to  tuberculosis." 

Among  genetous  idiots  are  some  of  the  most  favorable  cases,  so  far  as 
training  is  concerned,  and,  on  the  other  hand,  some  of  the  most  hopeless. 

Microcephalic  Idiocy.— The  impression  prevails  to  a  great  extent 
that  idiots  have,  as  a  rule,  small  heads,  but  observation  shows  that  this  is 
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iot  the  case,  the  microcephales  forming  but  a  small  proportion  of  the 
rhole  number  of  idiots  and  imbeciles.  The  skull  in  idiocy  shows  fre- 
quently lack  of  symmetry,  but,  excluding  the  two  varieties  microcephales 
,nd  hydrocephales,  it  will  be  found  that  the  skull  of  the  idiot  has  upon  an 
verage  nearly  as  great  a  circumference  as  that  of  the  normal  child  of  the 
ame  age  or  general  physical  development. 

Spurzheim,  Gall,  Combe,  and  others  attempted  to  demonstrate  in  a  meas- 
j-e  the  truth  of  their  phrenological  doctrines  through  observations  made 
mong  idiots  in  whom  certain  mental  faculties — as,  for  example,  memory 
-were  prominent;1  but  their  views  have  no  influence  upon  the  present 
pinions  as  to  the  causes  and  pathology  of  idiocy.  A  perfectly-formed 
ranium  often  contains  a  brain  almost  wholly  incapable  of  mental  function. 

Ireland  considers  that  a  cranium  below  seventeen  inches  in  circum- 
arence  is  incompatible  with  active  mental  powers,  and  as  a  matter  of 
onvenience  he  fixes  this  as  a  standard  of  microcephaly. 

In  the  majority  of  instances  the  skull  of  the  microcephale  is  oxyce- 
halic.  Few  cases  reach  ordinary  stature,  and  not  infrequently  a  dwarfed 
ody  is  associated  with  microcephaly.  Occasionally  these  unfortunates  are 
xhibited  as  relics  of  a  lost  race,  as,  for  example,  the  so-called  Aztec  chil- 
ren  who  are  figured  and  described  in  Dalton's  Physiology.  They  were 
boy  and  a  girl  aged  respectively  about  seven  and  five  years.  The  boy 
weighed  twenty  pounds,  and  was  two  feet  nine  and  three-fourths  inches 
igh.  The  antero-posterior  diameter  of  his  head  was  four  and  one-half 
iches,  the  transverse  less  than  four.  The  girl  was  two  feet  five  and  one- 
alf  inches  high,  and  weighed  seventeen  pounds.  The  antero-posterior 
iameter  of  her  head  was  four  and  one-third  inches,  the  transverse  only 
bree  and  three-fourths  inches. 

Microcephales  are  active  observers  of  what  goes  on  about  them,  are 
requently  restless  and  active,  sometimes  irritable  and  pugnacious.  They 
re  not  retentive  of  impressions,  and  are  therefore  not  capable  of  more 
tian  the  simplest  training  and  instruction. 

The  brain  of  the  microcephale,  according  to  Gratiolet,  has  "  stopped 
rowing  too  soon,"  and,  while  there  is  some  question  as  to  the  cause  of 
licrocephaly,  it  seems  very  evident  that  the  real  condition  is  one  of  arrested 
evelopment  (pre-natal)  of  the  cerebral  hemispheres.  Virchow,  and  others 
bllowing  his  dictum,  have  advanced  the  theory  that  microcephaly  is  due  to 
iremature  synostosis  of  the  cranial  bones ;  but,  while  this  condition  has 
ieen  found  in  certain  cases  (Bailarger  reports  several  instances,  three  in 
ne  family,  in  which  the  fontanels  were  closed  at  birth),  it  cannot  be  re- 
;arded  as  the  cause. 

Post-mortem  examinations  show  that  the  smallness  of  the  brain  is  at 
be  expense  of  the  cerebrum,  the  cerebellum  being  much  larger  in  propor- 


1  Combe,  Observations  on  Mental  Derangement,  p.  277  et  seq. ;  Spurzheim,  Observa- 
ons  on  the  Deranged  Manifestations  of  the  Mind,  p.  119  et  sej. 
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uralWii-  *\ h?althy  ^^  In  the  cerebrum  "oine  of  the  lobes  are 
721  f ■  m  ,  1D  S1Z6'  sometimes  being  quite  rudimentary,  leaving  the 
deeper  folds  and  structures  of  the  brain  uncovered 

Eclamptic  iDiocY.-This  form  of  idiocy  is  one  that  occurs  during  the 
development  of  the  child  after  birth,  and  is  due  to  the  convulsive  seizures 
ot  tnat  period.  Epileptic  convulsions  are  not  included  in  the  causes  of  this 
form  of  idiocy,  as  they  relate  to  another  variety. 

In  regarding  eclampsia  as  a  cause  of  idiocy  it  is  well  to  bear  in  mind 
that  it  may  be  m  some  instances  merely  concomitant,  the  result,  rather  than 
the  cause,  of  a  brain-defect  which,  passing  beyond  the  convulsive  stage, 
results  in  idiocy. 

In  proportion  to  the  large  number  of  infants  and  young  children  who 
suffer  from  convulsions,  few,  fortunately,  become  idiotic  or  imbecile. 

Teething  forms  the  most  prominent  cause  of  infantile  convulsions.  In- 
testinal diseases— constipation,  exhaustive  diarrhoea,  intestinal  worms— and 
ansemia  are  also  enumerated  among  the  exciting  causes. 

An  unstable  nervous  organization  seems  to  be  the  heritage  of  some 
families,  the  majority  of  the  children  at  some  period  of  early  life  being 
subjects  of  eclampsia. 

At  the  Earlswood  Asylum,  England,  fourteen  per  cent,  of  the  cases 
were  ascribed  to  convulsions  due  to  teething.  Convulsions  are  sometimes 
followed  by  hemiplegia,  and  a  form  known  as  paralytic  idiocy  may  result, 
as  will  be  shown  farther  on  in  this  article. 

Eclamptic  idiots  are  not  hopeful  cases  in  the  way  of  instruction,  and 
in  those  instances  in  which  the  eclampsia  is  but  an  early  symptom  of  ad- 
vancing brain-change  of  a  degenerative  type  they  pass  into  the  lowest  order 
of  mental  deficiency. 

Epileptic  Idiocy. — The  natural  tendency  of  epilepsy  is  towards 
mental  deterioration,  and,  as  Echeverria  has  said,1  "  the  earlier  the  age  at 
which  epilepsy  springs  up,  the  deeper  it  undermines  the  organic  and  moral 
constitution,  and  the  more  disastrous  are  its  results." 

In  eclamptic  idiocy  the  convulsions  start,  or  are  the  first  elements  in,  a 
series  of  changes  which  result  in  a  cessation  of  mental  development,  and 
not  infrequently  in  a  retrograde  movement.  The  convulsions  cease,  and 
are  not  further  complications  of  the  case.  In  epileptic  idiocy  the  cause  be- 
comes also  a  complication,  and,  as  time  progresses,  an  aggravation,  of  the 
mental  deficiency. 

Bearing  in  mind  Esquirol's  very  graphic  distinction  between  idiocy  and 
dementia, — the  dement  "  was  a  rich  man  who  has  become  poor ;  the  idiot, 
on  the  contrary,  has  always  been  in  a  state  of  want  and  misery," — it  is  easy, 
from  the  history  of  the  case,  to  distinguish  between  those  cases  of  profound 
dementia  which  result  occasionally  from  epilepsy,  and  deficient  mental 
development  which  it  also  causes. 


1  American  Journal  of  Insanity,  July,  1873. 
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Ireland  is  inclined  to  fix  the  age  of  seven  as  the  period  before  which 
mental  impairment  results  he  would  call  the  case  one  of  idiocy.  It  is 
parent  that  it  is  impossible  to  draw  any  hard-and-fast  line  which  shall 
larate  mental  impairment  from  hindered  mental  development.  I  am 
dined  to  place  the  age-limit  considerably  in  advance  of  this  line.  An 
leptic  idiot  is  one  whose  mental  development  was  arrested  or  prevented 

the  occurrence  of  epilepsy  in  infancy  or  childhood.  From  this  classifi- 
ion  would  be  excluded  all  those  cases  in  which  epilepsy  is  developed 
jsequently  to  observed  mental  defect.  In  these  cases  the  epilepsy  is  a 
nplication,  and  may  be  expected  to  increase  the  mental  defect. 

Petit  mal  and  grand  mat  are  both  observed.  The  former,  as  is  the  case 
epileptic  insanity,  is  as  harmful  as  the  positive  convulsions  in  producing 
ocy,  if  it  is  not,  as  asserted  by  some,  more  active.  The  earlier  the  epi- 
>sy  begins,  the  more  profound  and  hopeless  the  idiocy.  If,  as  stated  by 
ynolds,  hereditary  epilepsy  begins  earlier  than  non-hereditary,  it  would 
natural  to  expect  among  epileptic  idiots  a  family  history  of  epilepsy  or 
ter  neurosis. 

Teething  appears  in  statistical  tables  as  an  active  cause  of  infantile  epi- 
sy.  West1  out  of  forty-one  cases  records  twenty  in  which  epilepsy  began 
teething.  Teething  can  hardly  be  considered,  however,  the  sole  cause, 
;  rather  is  to  be  looked  upon  in  such  cases  as  the  spark  which  explodes 

mine  of  an  unstable  nervous  organization. 

Epileptic  idiots  are  irritable,  often  intractable,  and  hence  not  easily  man- 
id  or  trained.  They  are  apt  to  retrograde  rather  than  improve  in  mental 
iacity,  and  in  many  cases  when  the  epilepsy  appears  during  early  child- 
)d,  after  there  has  been  some  mental  development,  the  intelligence  already 
uired  is  in  large  part  or  wholly  lost. 

Owing  to  the  unpromising  nature  of  these  cases,  they  are,  as  a  rule,  ex- 
ded  from  public  institutions  for  the  training  of  idiots  and  feeble-minded, 
e  prognosis  is  by  many  authorities  considered  almost  universally  un- 
orable,  and,  if  the  medical  attendant  can  maintain  the  patient  in  a  fair 
;ree  of  bodily  health,  control  the  frequency  of  the  convulsions,  and  pre- 
lt  further  rapid  mental  deterioration,  he  will  accomplish  all  that  can  be 
jed  for. 

There  are  some  who  dissent  from  this  somewhat  sweeping  assertion, — 
ong  others  the  late  Dr.  W.  A.  F.  Browne,  a  distinguished  Scotch  alienist,2 
I  a  no  less  distinguished  authority,  Dr.  Kerlin,  of  the  Pennsylvania 
ititution  for  Feeble-Minded  Children  at  Elwyn.     The  latter  has  seen  in 

own  practice  several  cases  in  which  with  an  amelioration  or  cessation  of 

convulsions  there  has  been  an  improvement  in  the  mental  status. 

I  have  elsewhere  reported  the  case  of  a  child  of  six  and  a  half  years 
ivhom  epilepsy  was  developed  at  the  age  of  five.     When  seen,  she  had 


1  Lectures  on  the  Diseases  of  Infancy. 

2  Epileptics:  their  Mental  Condition,  Journal  of  Mental  Science,  vol.  xi.  p.  352. 
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forgotten  her  name,  and  had  lost  to  some  extent  her  power  of  speech.  Her 
gait  was  feeble  and  uncertain,  grasp  awkward,  and  muscular  movements  in 
general  incoordinate.  She  was  untidy  in  her  habits,  and  her  expression 
was  listless  and  stupid.  She  had  been  saturated  with  the  bromides,  which 
were  discontinued,  and  iron,  cod-liver  oil,  and  out-of-door  air  and  exercise 
substituted.  At  the  end  of  nearly  a  year  she  remembered  the  names  of  her 
physician  and  friends,  spoke  plainly  and  more  fluently,  and  had  better  con- 
trol over  her  muscles.  At  the  age  of  nine  she  remained  epileptic,  but  the 
convulsions  were  less  frequent,  and  there  had  been  slight  progress  in  mental 
development.  Her  parents  were  of  opinion — and  their  judgment  appeared 
correct  to  me — that  she  had  not  regained  the  intellectual  capacity  present 
at  the  age  of  five,  when  the  fits  commenced.  There  had  been,  however,  no 
systematic  mental  training. 

A  case  now  under  my  care  exhibits  the  deteriorating  influences  of  epi- 
lepsy upon  both  the  mental  and  the  physical  expression.  The  patient,  a  man 
aged  thirty-eight,  has  been  an  epileptic  since  the  age  of  three.  As  a  child 
he  was  regarded  as  feeble-minded,  but  went  to  school,  and  could  read  and 
had  an  elementary  knowledge  of  arithmetic.  As  the  convulsions  continued, 
he  became  more  dull,  was  irritable  and  at  times  violent  towards  his  teachers 
and  friends,  and  at  the  age  of  twenty-five  was  for  a  while  in  an  institution 
for  the  insane.  He  was  again  taken  home,  where  he  remained,  sinking 
gradually  into  fatuity,  until  the  age  of  thirty-five,  when  it  again  became 
necessary  to  place  him  under  charge.  When  admitted  to  the  hospital  there 
was  marked  loss  of  mental  power.  He  could  not  read,  and  was  able  to 
comprehend  only  the  most  simple  things.  His  language  and  manner  were 
childish.  He  had  hallucinations,  especially  after  convulsive  seizures,  and 
was  and  is  at  times  violent  under  their  influence.  He  believes  that  he  is 
assaulted  in  his  fits  and  that  he  is  called  opprobrious  names.  He  is  very 
fleshy,  his  face  has  lost  much  of  its  human  expression,  and  when  excited 
he  appears  almost  bestial,  with  his  protruding  jaws  and  thick  lips. 

His  cranium  is  well  shaped  and  fairly  symmetrical.  It  has  a  circum- 
ference of  twenty-three  inches,  with  an  anteroposterior  diameter  of  seven 
and  five-eighths  inches  and  a  transverse  diameter  of  five  and  six-eighths 
inches. 

The  medical  treatment  of  epileptic  idiots  is  the  treatment  of  epilepsy 
in  general,  plus  the  endeavors  to  train  and  develop  the  mental  faculties.  If 
there  is  any  one  thing  upon  which  stress  should  be  laid,  it  is  attention  to 
diet  and  nutrition.  A  word  of  caution  may  not  be  out  of  place  against  too 
great  and  routine  reliance  upon  the  bromides.  Among  the  insane  I  have 
seen  serious  and  sometimes  lasting  harm  result  from  prolonged  use  of  the 

bromide  salts. 

Hydrocephalic  Idiocy.— The  majority  of  cases  of  congenital  hydro- 
cephalus die  early.  In  those  who  survive,  mental  development  is  very 
frequently  hindered,  in  some  cases  almost  wholly  prevented.  In  a  few 
instances  the  hydrocephalic  condition  does  not  increase,  the  brain  passes 
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•ough  the  normal  stages  of  growth  and  development,  and  but  little 
sntal  impairment— in  some  none— is  observed  in  after-life. 
Hydrocephalus  resulting  in  idiocy  may  be  either  congenital  or  acquired, 
le  acquired  form  is  most  frequently  observed  from  the  third  to  the  tenth 
Eir.  According  to  Steiner,1  the  majority  of  cases  occur  before  the  fourth 
ar.  In  acute  hydrocephalus  the  termination  is  so  commonly  fatal  that  it 
a  be  but  an  infrequent  cause  of  idiocy.  Some  few  cases  pass  into  a 
ronic  form.  As  a  rule,  they  are  feeble,  scrofulous,  rachitic,  or  tubercular, 
d  die  early.  Chronic,  slow-developing  hydrocephalus  is  the  form  most 
tnmonly  productive  of  idiocy.  The  family  history  of  these  cases  will 
ually  show  the  presence  in  direct  or  remote  progenitors  of  tubercular, 
rofulous,  or  syphilitic  diseases. 

The  diagnosis  of  hydrocephalus  is  ordinarily  easy,  but  it  may  be  con- 
iinded  with  hypertrophy  of  the  brain,  and  its  presence  is  not  always  pro- 
ictive  of  an  enlarged  cranium.  Griesinger 2  points  out  that  hydrocephalus 
ay  be  present  in  a  cranium  considerably  below  the  normal  size.  Ireland 
lis  attention  to  the  same  fact. 

In  hypertrophy  of  the  brain  there  is  enlargement  of  the  skull,  but  the 
largement  is  most  prominent  on  each  side,  above  the  superciliary  region, 
bile  in  hydrocephalus  the  increase  is  most  prominent  at  the  temples,  and 
ere  is  commonly  a  greater  distance  between  the  eyes.  In  cases  of  hydro- 
phalus  without  cranial  enlargement,  the  expectation  would  be  that  the 
•ain,  being  wholly  subjected  to  the  pressure,  would  suffer  greater  dis- 
rbance  of  function  than  in  cases  where  the  bones  of  the  skull  yielded, 
eafness  is  not  infrequently  associated  with  hydrocephalus,  and  in  some 
stances  blindness. 

Hydrocephalic  idiots  are  gentle  and  trusting  in  their  manners,  and  are 
*  the  more  favorable  class  as  regards  the  results  to  be  looked  for  from 
aining  and  education.  The  complications  to  be  expected  are  the  onset  of 
;neral  tubercular  disease,  epileptic  convulsions,  which  usually  overthrow 
le  effects  of  training,-  and  scrofula. 

Paralytic  Idiocy. — Infantile  paralysis,  whether  of  congenital  origin 
p  appearing  in  childhood,  is  in  a  certain  proportion  of  cases  followed  by 
liocy  or  imbecility. 

Osier 3  says,  "  A  lesion  so  serious  and  extensive  as  that  which  is  associ- 
ted  with  infantile  hemiplegia  may  seriously  interfere  with  cerebral  develop- 
lent,  and  among  the  most  common  sequences  we  find  various  anomalies 
f  intelligence." 

Dr.  Osier's  book  is  based  upon  one  hundred  and  fifty-one  cases,  twenty- 
iree  being  from  the  Pennsylvania  Institution  for  Feeble-Minded  Children 
t  Elwyn.  Of  the  remaining  cases,  mental  defects  were  observed  in  but 
ivelve,  but  the  author  calls  attention  to  the  fact  that  the  majority  were  seen 

1  Compendium  of  Children's  Diseases. 

2  Mental  Pathology  and  Therapeutics. 

3  The  Cerebral  Palsies  of  Children,  p.  40. 
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early  before  mental  development  would  be  retarded.  The  neater  numb.- 
showed  paralytic  symptoms  before  the  fourth  year  of  life      g 

The  influence  of  abnormal  labors,  instrumental  delivery  etc  in  the 
products  of  idiocy  has  already  been  referred  to,  and  Osier  malS 'ment  on 
of  these  as  causative  in  infantile  cerebral  palsies.  'The  diseaseTof  hHdh  d 
are  sometimes  followed  by  paralysis  of  cerebral  origin,  as  measles  scarlet 
fever  especially  cases  with  renal  lesions,  diphtheria,  aid  whooping SougT 

The  pathology  of  these  cases  is  yet  to  be  worked  out.     Osier  in  his 

tion  to"!  Sl0t  ;  rditi°nS  WMch  W  b6en  °b™d'  but  <*"*  *Z 
after  tJ  I    /I  ^rvatmns  in  cases  which  have  proved  fatal   soon 

after  he  onset  of  the  paralysis.  In  some  instances  the  paralysis  is  con- 
genital, and  due  to  faulty  development  of  the  motor  zones  or  conducting 
tracts  or  to  diseases  or  injuries  during  intra-uterine  life.  Cerebral  hemor- 
rhage occurs  in  children,  as  also  embolism  or  thrombosis  of  the  cerebral 
vessels  In  the  sateen  cases  reported  by  Osier  in  which  these  conditions 
were  found,  but  one,  excluding  three  congenital  cases,  was  under  three 
years  of  age,  while  ten  were  over  six.  Atrophy  and  cerebral  sclerosis  have 
been  found  in  several  instances.  Wilmarth  at  the  Pennsylvania  Institution 
for  Feeble-Minded  Children  has  collected  a  remarkable  and  interesting 
series  of  brains  showing  sclerosis.  Porencephalus  has  been  found  in  a  few 
autopsies  of  paralytic  idiots. 

Cases  of  paralytic  idiocy  usually  improve  mentally  under  training, 
unless  the  fatuity  is  profound.  The  paralysis  will  require  great  patience  in 
its  treatment,  without  much  hope  of  favorable  results.  The  leg  usually  re- 
gains much  of  its  lost  power,  but  the  arm  remains  weak,  and  contractions, 
choreiform  movements,  and  convulsions  are  among  the  sequela?.  The  use 
of  supporting  apparatus  is  not  infrequently  rendered  impossible  or  futile 
througli  lack  of  intelligent  co-operation  on  the  part  of  the  patient. 

Cretinism,  the  seventh  in  order  in  this  classification,  has  already  been 
exhaustively  treated  by  Dr.  Judson  S.  Bury.1 

Traumatic  Idiocy. — Idiots  whose  condition  is  due  to  traumatism  may 
be  included  in  some  of  the  varieties  already  meutioned, — e.g.,  eclamptic  or 
paralytic, — or  in  the  class  immediately  following  in  Ireland's  classification, 
— inflammatory.  There  are  some  cases  in  which  the  mental  state  appears 
to  be  wholly  due  to  traumatism,  which  may  occur  during  intra-uterine 
life,  during  delivery,  as  in  the  paralytic  cases  referred  to  above,  or  during 
childhood ;  but,  unless  the  history  of  the  case  is  very  clear,  it  will  often 
be  extremely  difficult  distinctly  to  separate  traumatic  cases  from  others. 

Savage  (pp.  cit.)  is  of  the  opinion  that  in  purely  traumatic  cases  it  is 
the  sudden  injury  that  produces  harmful  results,  and  that  injuries  occurring 
in  the  first  three  or  four  years  of  childhood  are  more  commonly  followed 
by  arrested  brain-development  than  those  occurring  during  intra-uterine 
life  or  parturition. 


1  Ante,  vol.  ii.  p.  279. 
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There  are  no  distinctive  features,  outside  the  history  of  the  case,  to 
stinguish  a  case  of  traumatic  idiocy  from  certain  others.  The  degree  of 
ental  deficiency  is  liable  to  be  of  the  nature  of  imbecility  rather  than  of 
ie  profounder  state  of  idiocy,  unless  the  traumatism  sets  up  serious  inflam- 
atoiy  or  destructive  brain-changes,  in  which  case,  life  being  spared,  the 
;gree  of  mental  impairment  may  be  profound.  Some  of  the  cases  ascribed 
T  parents  to  accidental  injury  may  prove  upon  inquiry  to  be  congenital, 
ie  very  injury  to  which  the  idiocy  is  ascribed  being  due  to  the  child's 
jfective  ability  to  walk  or  otherwise  care  for  itself. 

Inflammatory  Idiocy. — Instances  of  impaired  or  arrested  mental 
;velopment  following  inflammatory  disturbances  of  the  brain  are  met  with 
nong  idiots  and  imbeciles,  and  properly  belong  under  this  division.  Cer- 
in  cases  among  congenital  idiots  are  doubtless  due  to  inflammation  of  the 
•ain  or  its  membranes  before  birth,  but  nothing  in  the  condition  of  the 
itient  will  permit  us  to  diagnose  the  cause  during  life.  Inflammation 
ay  extend  to  the  brain  from  aural  or  nasal  disease,  and,  while  such  cases 
■e  usually  fatal,  idiocy  may  follow  in  some  instances  in  the  few  who  sur- 
ive.  Under  this  head  belong  those  cases  of  hypertrophy  of  the  brain  with 
ental  enfeeblement  which  are  occasionally  observed.  The  diagnostic  dif- 
rences  between  these  cases  and  hydrocephalus  have  been  referred  to  under 
[ydrocephalic  Idiocy.  The  hypertrophy  is  largely  due  to  connective-tissue 
langes,  and  the  mental  deterioration  to  disturbance  of  brain-function  from 
ressure.  Such  cases  are  usually  progressive,  are  hopeless,  and  the  chil- 
ren  generally  die  young,  from  paralysis  or  convulsions.  In  some  cases  the 
rain  post  mortem  has  been  found  to  be  very  heavy.  In  one  case  reported 
y  Spitzka  the  brain  weighed  sixty-eight  ounces. 

Idiocy  by  Deprivation. — This  is  the  condition  which  results  when  a 
lild,  either  congenitally  or  in  early  life  before  the  mental  faculties  are  de- 
sloped,  is  deprived  of  sight  and  hearing,  and  is  thus  in  a  sense  shut  off 
om  the  world.  The  well-known  case  of  Kaspar  Hauser,  Avho,  though 
assessed  of  his  senses,  was  for  some  mysterious  reason  deprived  of  the 
yvver  of  exercising  them,  belongs  to  this  order. 

While  these  persons  differ  from  true  idiots,  the  difference,  until  means 
ere  devised  for  educating  them,  was  in  kind  and  not  in  degree.  The  idiot, 
y  reason  of  braiu-defect,  is  deficient  mentally  because  his  brain  is  to  a 
reater  or  less  degree  incapable  of  receiving  and  recording  impressions, 
hile  these,  whose  brains  are  capable  of  receiving  and  storing  up  impres- 
ons,  are  deprived  of  two  of  the  most  important  channels  through  which 
ie  impressions  must  come.  Thus,  in  early  times  deaf-mutes,  who  were 
>nsidered  incapable  of  education,  were  in  law  regarded  as  idiots,  incapable 
f  holding  property,  executing  contracts,  or  testifying  in  courts  of  law. 
ince  deaf-mutes  have  been  educated,  these  restrictions  have  been  removed. 
»r.  Howe  has  shown,  in  the  famous  case  of  Laura  Bridgman,  what  can 
b  done  in  such  cases,  demonstrating  that,  except  when  neglected  and  un- 
lucated,  they  are  not  true  idiots. 
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Growth  and  Weight  in  Idiots A  fl-Q„  „         ^  i  •       .         UUUIi3- 

elation,  B,  Ta A  -f  S£  £^^£SSf 
^ameet.ngof  the  Medical  Officers  of  African  LutitatioLfeSTi 
First ^d.otic  and  feeble-minded  children  are  two  inches  shorter  and  nte 

"r0fsS\tatheTmal  children,°f  their  a^  sec°^  *-^ 

rate  ol  giowth  of  the  two  sexes  in  idiots  corresponds  very  nearly  to  that 
of  the  two  sexes  in  normal  children,  and  is  subject  to  tl/same  iriat  on 
at  the  age  of  puberty.  v<«  unions 

Dr.  Shuttleworth,  of  the  Eoyal  Albert  Asylum,  Lancaster,  England 
announces  about  the  same  conclusions,  in  a  paper  presented  to  the  same 

Pathological  Anatomy.-The  pathology  of  the  various  forms  of 
idiocy  has  been  briefly  referred  to  under  each  class,  where  it  seemed  neces- 
sary. It  remains  to  be  said  that  the  statement  of  Griesinger  (op.  eii.)  may 
be  adopted,  that  "there  is  scarcely  any  portion  of  the  brain  which  has  not 
been  found  either  altogether  absent  or  quite  rudimentary  in  these  creatures." 
The  microscopical  appearances  of  the  idiot  brain  have  been  as  varied  as  has 
been  the  gross  anatomy. 

Education  of  Idiots.— The  practical  questions  which  will  be  put  to 
physicians  by  anxious  parents  and  guardians  will  relate  to  the  probability 
and  possibility  of  improvement  in  the  cases  brought  to  their  attention,  and 
to  the  best  means  of  bringing  this  about. 

Though  St.  Vincent  de  Paul  gathered  a  few  idiots  about  him  and  strove 
to  improve  their  condition,  the  first  real  attempt  to  train  an  idiot  may  be 
said  to  date  from  the  experiments  of  Itard  in  1801  with  a  being  whom  he 
considered  a  savage,  but  who  was  really  an  idiot.  While  Itard  never 
continued  his  attempts  in  a  second  case,  his  pamphlet,  "De  l'Education 
d'un  Homme  sauvage,"  was  found  by  those  who  followed  him  to  be  full 
of  suggestive  ideas. 

At  the  present  time  all  civilized  nations  pay  more  or  less  attention  to 
the  care  and  training  of  these  unfortunate  beings.  After  the  earlier  and 
irregular  attempts  at  training  and  education  of  idiots  made  in  France  at 
the  Bicetre  and  La  Salpetriere,  the  first  systematic  efforts  in  this  direction 
were  made  in  the  United  States ;  and  the  schools  of  this  country  have  since 
deservedly  been  models  for  imitation  by  other  countries. 

Education  and  training  must,  in  the  nature  of  things,  have  small  begin- 
nings with  some  idiots.     In  many,  habits  of  neatness  form  the  necessary 

1  Transactions,  1884.  *  Ibid. 
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starting-point.    In  others,  the  use  of  the  hands,  feet,  eyes,  and  tongue  must 
be  taught  by  slow  and  patient  training. 

The  idiot  often  does  not  know  how  to  co-ordinate  his  movements.  His 
motions  are  awkward  and  rude.  As  far  as  possible  these  must  be  corrected, 
as  the  very  groundwork  for  future  effort. 

The  leading  principle  in  the  education  of  idiots  demands  that  each  case 
be  studied  by  itself,  and  the  training  adapted  to  its  peculiar  mental  and 
physical  deficiencies.  The  general  health  must  be  improved,  convulsions, 
as  far  as  possible,  controlled,  and,  when  operative  interference  or  orthopaedic 
apparatus  can  be  called  to  the  aid  of  malformed  or  paralyzed  extremities, 
the  relief  to  be  afforded  will  be  found  a  valuable  aid  in  securing  further 
physical  improvement.  Operative  interference  upon  these  cases  must,  how- 
ever, be  undertaken  with  caution.  The  deformed  and  paralyzed  members 
are  often  so  defective  in  innervation  and  nutrition  that  reparative  processes 
take  place  slowly  or  not  at  all.  It  will  thus  be  seen  that  the  work  of  the 
teacher  must  be  directed  by  the  knowledge  and  judgment  of  the  phy- 
sician. 

No  rule  can  be  fixed  as  to  the  age  at  which  training  can  be  commenced. 
Much,  when  these  cases  are  recognized,  can  be  done  by  judicious  parents  at 
home.  These  unfortunates  must  often  be  taught  with  great  patience  what 
normal  children  will  acquire  by  natural  observation  and  imitation ;  and  if 
this  is  impressed  upon  parents  the  subsequent  work  of  the  teacher  will 
often  be  much  easier. 

Removal  from  home  to  institution  life,  even  for  children  of  the  wealthy, 
offers  the  best  prospects  of  improvement.  Association  with  children  of 
similar  defects  is  not  harmful,  while,  on  the  contrary,  if  there  be  other 
children  in  the  family,  the  effect  of  constant  association  with  an  idiot  may 
be  bad  for  them,  and,  unless  carefully  guarded,  the  weak  one  is  apt  to  be 
imposed  upon  and  tyrannized  over  by  the  others. 

As  a  result  of  education  and  training,  a  small  proportion  may  be  per- 
manently improved,  so  as  to  take  care  of  themselves  and  earn  their  own 
living.  Others,  in  larger  numbers,  will  be  able  to  support  themselves 
under  suitable  guardianship ;  while  a  still  larger  proportion  will  never 
advance .  beyond  a  certain  point,  will  always  remain  liable  to  retrograde 
changes,  and  will  demand  continuous  supervision. 

Auguste  Voisin,1  Liebault,2  and  others  have  made  use  of  hypnotism  by 
suggestion  in  the  treatment  of  backward  and  imbecile  children,  especially 
cases  in  which  there  seemed  to  be  moral  perversion, — mauvais  sujets,  as 
Voisin  calls  them.  They  have  succeeded  in  producing  a  change  in  the 
habits  and  general  mental  state  of  several  of  these  cases,  which  has  in  a 
few  instances  continued  for  three  or  four  years.     The  patients  are  hyp- 

1  Eevue  de  l'Hypnotisme,  November,  1888,  and  June,  1889  ;  British  Medical  Journal, 
September  21,  1889. 

2  Emploi  de  la  Suggestion  hypnotique  pour  l'Education  des  Enfants  et  des  Adolescents, 
Kevue  de  l'Hypnotisme,  January,  1889. 
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notized,  and  while  in  the  hypnotic  state  their  bad  or  perverse  traits  are 
enumerated  and  the  "suggestion"  of  a  different  course  is  made.  Sev- 
eral stances  are  required  in  the  more  perverse  cases,  according  to  these 
authors,  while  in  some  the  "suggestion"  is  effective  if  made  but  two  or 
three  times. 

In  some  cases  of  moral  imbecility  life-detention  will  be  necessary,  and 
no  less  an  authority  than  Dr.  Kerlin  believes  that  the  ordinary  routine 
of  education  should  be  denied  them,  as  by  education  they  will  simply 
attain  greater  expertness  in  crime.1  Such  cases  should  be  trained  to  useful 
employment,  and  thus  rendered  as  far  as  possible  self-supporting. 

1  Medical  News,  March  19,  1887. 


INSANITY. 

By  B.  C.  SPITZKA,  M.D. 


Infantile  mental  disease  offers  some  of  the  most  important  prob- 
lems to  the  podiatrist  and  pedagogue.  The  often  unseen  or  too  tardily 
recognized  seeds  of  insanity  in  the  adult  are  frequently  sown  and  nurtured 
during  infancy  and  adolescence.  In  this  regard  the  subject  before  us  might 
well  merit  separate  volumes  for  discussion,  covering,  as  it  does,  a  large 
share  of  the  general  subject  of  the  etiology  of  insanity.  In  this  article  it 
is  not  the  intention  to  cover  so  wide  a  ground,  but  to  limit  ourselves 
strictly  to  those  forms  of  mental  disorder  which  are  peculiar  to  childhood. 
The  related  subjects  of  idiocy  and  imbecility  are  discussed  in  another  part 
of  this  volume,  and  hence  are  not  considered  in  their  important  relations 
to  the  inherited  forms  of  mental  degeneration  here. 

Thus  limited,  infantile  insanity  is  a  rare  disorder,  and,  as  the  material 
for  its  study  is  seldom  to  be  obtained  in  asylums  for  the  insane,  the  litera- 
ture of  the  subject  owes  more  to  the  general  medical  writer  than  to  the 
psychiatrist.  Of  1532  insaue  individuals  statistically  studied  by  Hagen,1 
27  are  recorded  as  congenitally  insane  and  32  as  having  acquired  the 
disease  during  childhood.  Inasmuch  as  of  500,000  inhabitants  of  the 
same  district  149,850  (29^^  per  cent.)  were  under  the  fifteenth  year,  he 
arrived  at  the  conclusion  that  one  in  70,684  children  annually  became 
insane,  excluding  those  born  so.  It  is  difficult  to  obtain  correct  figures 
showing  the  frequency  of  infantile  insanity,  for  the  reason  above  stated. 
Thus,  Moeller  in  1867  found  not  a  single  insane  infant  in  the  asylums 
of  Saxony;2  in  1871  he  found  seven  accumulated  in  the  mean  time,  to 
which  small  number  one  was  added  up  to  1875.  But  during  the  same 
period  there  were  in  the  same  country,  outside  of  its  asylums,  122  cases 

1  See  also  Koster  and  Tigges,  Geschichte  und  Statistik  der  "Westphalischen  Provinzial 
Anstalt,  Marsberg,  supplement  to  Zeitschrift  fur  Psychiatrie,  vol.  xxiv.  p.  255,  and  J.  L. 
Koch,  Zwiefaltens  Irrenpflegeanstalt,  zur  Statistik  der  Geisteskrankheiten  in  Wurtemberg, 
Stuttgart,  1878.  The  above  and  Hagen's  contribution  are  summarized  by  ¥.  Moeller 
(Heppenheim),  Beitrag  zur  Lehre  von  dem  im  Kindesalter  entstehenden  Irrsein,  Statis- 
tische  Untersuchungen  titer  Geisteskrankheiten,  .Erlangen,  1876.  The  statistics  of  Olden- 
dorff  are  not  cited  here,  as  they  take  no  account  of  the  insane  outside  of  asylums,  and  do 
not  discriminate  between  insanity  and  idiocy. 

'l  Imbecility  and  idiocy  were  strictly  excluded  from  this  computation. 
1038 
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registered  up  to  1867  38  from  1867  to  1871,  and  34  from  1871  to  1875  • 
in  all  194  cases  residing  with  their  families,  and  but  8  in  asylums.  The 
reluctance  of  parents  to  submit  infants  and  children  at  a  tender  age  to 
asylum  treatment  and  the  lesser  liability  of  insanity  in  a  child  to  lid  to 
open  conflicts  with  soaal  usages  and  criminal  law,  explain  this  great  dis- 
crepancy between  the  proportion  of  adult  and  infantile  asylum  residents 
as  contrasted  with  the  corresponding  non-asylum  population  » 

On  carefully  examining  the  antecedent  history  of  the  adult  inmates 
of  asylums,  ,t  is  frequently  possible  to  trace  the  premonitory  signs  and 
even  well-marked  outbreaks  of  insane  behavior  to  childhood.  In  our 
experience  hmiting  the  term  insanity  so  that  it  does  not  include  mere  singu- 
larity of  behavior,  but  such  acts  and  symptoms  as  throw  the  individual  out 
of  sane  harmony  with  his  surroundings,  over  four  per  cent,  of  3244  adult 
recorded  private  cases  may  be  justly  regarded  as  having  been  insane  in  child- 
hood, while  but  12  patients  afflicted  with  infantile  forms  of  insanity  came 
under  our  observation  during  their  infancy.2  Just  as  there  are  more  per- 
sons insane  in  the  population  of  the  same  age  who  have  passed  the  fortieth 
year  than  among  those  who  have  passed  the  thirtieth,  so  there  are  more 
insane  among  those  between  the  twentieth  and  twenty-fifth  years  than 
among  those  who  are  under  twenty,  twice  as  many  insane  among  those 
between  the  fifteenth  and  twentieth  years  as  among  those  under  fifteen, 
and  nearly  four  times  as  many  insane  between  the  fifth  and  tenth  years  as 
among  those  in  the  first  half-decade  of  life.  These  figures  find  their  expla- 
nation in  the  increase  of  injurious  influences — vicissitudes,  intoxicants, 
wear  and  tear — with  advancing  age.  That  there  exists  any  insanity  in 
childhood  whatever  is  but  an  illustration  of  the  immutability  of  the  laws 
of  hereditary  transmission  on  the  one  hand  and  of  the  vulnerability  of  the 
growing  brain  to  nutritive  disorders  on  the  other.3 

Another  reason  for  the  rarity  of  demonstrable  mental  disorder  in  chil- 
dren is  the  slow  development  of  the  human  mental  functions  where  these 
are  yet  rudimentary ;  the  building-material  for  such  complex  mental  dis- 

1  In  Wurtemberg,  of  104  infantile  lunatics  24  were  resident  in  and  80  out  of  asylums, 
the  total  number  of  insane  of  all  ages  in  the  country  being  3948.  It  should  be  added  that, 
among  the  adult  insane,  in  380  the  disorder  could  be  ascertained  to  have  commenced  in 
childhood. 

2  Favor  nocturnus  and  cerebral  exhaustion,  although  discussed  in  this  article,  are  not 
included  in  this  computation.  From  a  strictly  scientific  point  of  view  the  mental  phenom- 
ena of  febrile  deliria  and  the  somnolence  attendant  on  cerebral  diphtheritic  infection  are 
inseparable  from  other  mental  disorders.  For  practical  reasons,  the  term  insanity  is  here 
used  in  its  popular  sense. 

3  Choreic  mental  disorder,  epileptic  mental  states,  and  the  mental  features  associated 
with  cardiac  lesions,  tubercular  ami  other  forms  of  meningitis,  are,  to  avoid  repetition,  not 
discussed  here :  they  will  be  found  described  in  connection  with  the  corresponding  funda- 
mental disorders.  The  cases  of  "  reflex  insanity"  (furor  with  amnesia)  caused  by  splinters 
in  the  feet  (Jordens),  head-injuries  (Savage),  whether  by  forceps-application  or  other 
traumatism,  and  intestinal  worms  (causing  ecstasy,  hallucinatory  mania,  etc.),  properly  are 
discussed  in  association  with  "  reflex  epilepsy"  and  "  eclampsia." 
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turbances  as  delusions  and  morbid  projects  is  lacking,  and  hence  these 
symptoms  do  not  often  develop.  It  is  conceivable  that  a  brain  may  be  pre- 
destined to  insanity  even  before  the  faculties  of  language  and  facial  expres- 
sion have  become  manifest,  and  it  were  just  to  pronounce  its  bearer  insane 
if  other  means  of  so  proving  him  existed l  than  those  words  and  actions 
which  the  immature  mind  has  not  yet  attained  the  faculty  of  evolving. 
Under  these  circumstances  advance  in  education,  with  the  powers  and  priv- 
ileges it  confers,  also  extends  the  soil  on  which  the  dread  harvest  of  moral 
obliquity,  illogical  construction,  morbid  fancy,  and  brooding  melancholy  is 
to  be  reaped  in  distress,  disaster,  often  in  suicide  or  crime,  and  ultimately 
in  the  derelict  accumulations  of  our  numerous  asylums. 

Deliria  before  the  speech-faculty  is  developed  are  conceivable,  but  they 
are  not  demonstrable.  Hallucinations  must  occur  even  in  the  infant  at 
the  breast,  when  the  vascular  current  rushes  over  the  cortical  registrating 
mosaic  laden  with  the  toxic  elements  of  zymotic  disease  !  But  there  is 
neither  power  to  enunciate  nor  systemized  memory  to  recollect  the  phantas- 
magoria of  infantile  illusions  and  hallucinations.2 

From  birth  and  up  to  the  end  of  the  first  month  of  life  the  central 
nervous  system,  commensurate  with  the  immaturity  of  the  higher  tracts,3  is 
capable  of  mediating  only  reflex  and  crude  co-ordinated  acts.  It  is  claimed 
that  taste,  touch,  and  smell  precede  sight  and  hearing,  but  even  taste  is 
so  undiscriminating  that  the  most  nauseous  articles  are  swallowed  by  in- 
fants, if  not  with  relish,  without  apparent  disgust.*     As  regards  touch,  it  is 


1  The  brain  of  an  eight-months  old  child,  whose  father  is  a  paranoiac  and  whose 
(tuberculous)  mother  is  of  an  insane  stock,  is  asymmetrical  in  weight  of  hemispheres  in 
the  basilar  parts  and  asymmetrical  as  well  as  atypical  in  the  gyri.  Remarkable,  though  as 
inexplicable  as  noteworthy,  is  the  fact  that  there  is  a  superficial  resemblance  between  it  and 
the  brain  of  H.  J.  Boldt's  case  of  acromegaly  which  I  have  in  my  keeping.  The  atypical 
brain  of  Muhr's  classical  case  and  those  of  three  similar  ones  in  our  possession  were  as 
atypical  in  the  infancy  of  their  once  possessors  as  they  now  are  found  to  be. 

2  Nutritive  brain-disorders,  as  far  as  these  merit  a  discussion  separately  from  the  un- 
derlying diseases  which  lead  to  them,  are  discussed  in  this  paper.  Precedent  seems  to 
justify  the  discussion  of  anaemia  and  hyperemia  of  the  brain  in  children.  Aside  from 
hyperemia  and  ansemia  incident  to  other  diseases  with  which  they  are  discussed  in  other 
parts  of  this  work,— as,  for  example,  hydrencephaloid  in  conjunction  with  cholera  infantum, 
— there  are  no  distinctive  conditions  in  children  justifying  the  designations  of  cerebral 
anaemia  or  hyperemia,  pure  and  simple.  Those  rare  conditions  of  which  vascular  or 
nutritive  conditions  of  the  brain,  and  of  the  brain  alone,  are  the  important  pathological 
factors,  are  discussed  herein.  For  reasons  opposing  the  now  nearly  obsolete  views  of  older 
writers  on  this  head,  see  the  writer's  article  on  Anaemia  and  Hyperemia  of  the  Brain  in 
Pepper's  System  of  Medicine,  vol.  v. 

3  Whose  myelin  is  not  yet  developed :  the  associating  tracts  still  have  the  apparent 
vascularity  and  translucent  grayish-reddish  tinge  of  the  embryonic  period.  The  cortical 
nerve-elements,  especially  the  large  pyramids  of  the  paracentral  region  (Betz),  are  also 
as  yet  undeveloped. 

*  In  attempting,  by  means  of  a  liberal  application  of  asafetida,  to  check  the  thumb- 
sucking  proclivities  of  an  infant,  the  experimenter's  attention  was  ludicrously  directed  to 
the  possibility  of  inculcating  any  drug  habit,  provided  it  be  begun  early  enough.     Up  to 
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many  months  before  the  space-sense  is  even  crudely  developed.*  Whetb 
he  new-born  mfant  distinguishes  light  and  darkness  is  a  question  :  it  cer- 
tainly does  not  acquire  the  association  which  enables  it  to  follow  a  light 
with  its  eye  before  the  seventh  or  ninth  day,  while  less  brilliant  objects 
are  not  fixated  prior  to  the  tenth  or  fourteenth  day.*  A  long  and  tedious 
apprenticeship  must  be  served  by  the  limbs,  the  eyes,  and  the  equilibrium- 
centres,  before  distance,  perspective,  and  direction  become  even  the  crude 
and  unconscious  conceptions  they  are  in  the  two-year-old  child.  Of  hear- 
ing no  evidence  can  be  obtained  during  the  first  days  ;»  during  the  following 
weeks  a  reflex  contracture  of  the  eyes  is  noted  after  loud  noises,  but  it 
is  not  before  the  second  and  sometimes  not  before  the  fourth  month  that 
infants  learn  to  appreciate  the  direction  of  a  sound. 

Emotions  are  at  first  limited  to  pleasure  in  its  most  animal  form  (during 
suckling),  and  pain  (undifferentiated  as  regards  its  quality  or  interpretation 
of  cause).  Observers  like  Darwin  state  that  fear  is  the  first  emotion  mani- 
fested.4 This  is  not  always  the  case ;  but,  be  it  as  it  may,  anger,  the  next 
emotion  to  develop,  is  in  some  infants  a  reaction  from  fear,  in  others  an 
expression  of  disappointment  in  obtaining  a  coveted  object.  It  is  under  the 
latter  circumstances  that  the  watchful  parent  or  guardian  may  do  much  in 
properly  moulding  a  character  inclined  to  morbid  egotism. 

During  the  first  few  months  of  life,  some  infants  exhibit,  to  careful  ob- 
servers, singular  and  isolated  manifestations,  indicating  that  the  crude  func- 
tional impulse  occasionally  falls  into  a  pre-existing  rut,  fragmentary  though 
it  be.  Peculiar  habits,  movements,  and  grimaces  of  the  parent  can  thus  be 
recognized  in  the  child.5     Good  observers  believe,  with  some  reason,  that 

and  beyond  the  eighth,  month  the  child — an  intelligent  one,  and  since  become  a  good 
discriminator — was  not  broken  of  the  habit  by  this,  a  priori  one  would  suppose,  radical 
measure. 

1  The  reader  is  referred  to  Meynert's  fascinating  and  philosophical  description  of  the 
gradual  development  of  the  sense  of  personal  identity  and  differentiation  of  the  outer 
world, — two  of  the  fundamental  factors  of  healthy  individuality. 

2  An  enormous  individual  difference  exists  in  this  respect.  As  Darwin  has  shown, 
curiosity  is  the  underlying  incentive  to  higher  intellectual  development,  and  it  is  not  diffi- 
cult to  read  the  horoscope  of  children  who  fail  to  fixate  objects  as  late  as  the  eighth  or 
tenth  week  of  life. 

3  The  pathetic  tale  of  the  deaf-mute  mother  who  raised  a  rock  and  let  it  fall  near  the 
infant,  in  order  to  test  its  hearing,  and  was  overjoyed  at  the  result,  is  apocryphal. 

4  We  have  an  observation  of  a  child  at  the  second  month,  whose  first  emotion  was  an 
uncontrollable  outburst  of  laughter,  in  consequence  of  an  impatient  movement  of  a  ludi- 
crous character  on  the  part  of  the  nurse,  which  the  child  provoked  again  and  again,  to  in- 
dulge in  the  same  cachinnation  each  time.  The  same  child  at  four  months  while  sitting  on 
the  carpet  was  suddenly  attacked  by  a  young  fleecy  dog ;  he  started  back,  trembling  in  his 
hands  for  a  moment,  and  then,  flushing  up,  threw  himself  forward,  grasped  the  dog  on 
both  sides  by  the  neck,  held  him  there,  and  broke  out  in  exclamations  of  anger. 

5  A  child  of  German  parentage  aged  nine  weeks  in  our  presence  said  "  Goekelgock," 
but  no  child  of  German  parents  would  ever  be  capable  of  saying,  as  a  child  of  Bohemian 
maternity  said  at  the  eleventh  week,  also  in  our  presence;  "  Tszatz."  In  both  cases  the 
occurrence  was  isolated,  not  preceded  nor  followed  for  months  by  a  similar  one. 
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imperative  conceptions,  morbid  fears,  and  imperative  movements  may  be 
foreshadowed  at  this  early  period.1 

The  first  educational  step  in  the  civilized  infant's  career  is  the  inculca- 
tion of  cleanliness.  A  fair  estimate  of  a  child's  ancestry  may  usually  be 
derived  from  its  tolerance  or  intolerance  of  a  soiled  or  wet  diaper.2  One 
of  the  most  marked  antipathies  shown  by  the  child  of  fastidious  parents  at 
the  early  age  of  a  few  weeks  or  months  is  to  moisture,  and  symbolic  ex- 
pressions of  this  dislike  lead  the  watchful  nurse  to  establish  the  first  itape 
of  mental  discipline. 

Dislike  to  fellow-creatures,  manifested  by  aggressive  pushing  or  passive 
pouting,  is  not  usually  shown  before  the  tenth  or  twelfth  month,  and  is 
often  as  apparently  inexplicable  as  the  so-called  instinctive  aversion  or 
attachment  of  animals.  These  apparently  trivial  acts  merit  more  careful 
study  than  they  have  yet  obtained. 

As  with  animals,  the  power  of  the  infant  to  understand  words  and  short 
sentences  exceeds  the  power  to  express  them.  With  the  completion  of  the 
first  year  the  child,  rising  erect,  passes  rapidly  through  that  great  step  in 
evolution  accomplished  by  its  ancestry  slowly  and  gradually  in  the  geologi- 
cal past,  and  with  a  wider  horizon  of  vision  and  the  added  gauge  of  its  own 
unfettered  steps,  its  ability  to  react  on  the  impressions  made  by  its  surround- 
ings increases  mentally,  week  by  week,  in  a  progressing  ratio.  That  it  is 
the  bearer  of  the  vices  as  well  as  of  the  virtues  of  a  long  ancestry  it  now 
manifests  by  developing  self-consciousness,  obstinacy,  and  egotism, — or, 
rather,  born  and  naturally  developing  as  an  egoist,  it  soon  learns  the  im- 
mediate profit  to  be  derived  from  low  cunning  and  simulation.  To  steal, 
to  lie,  to  hide,  and  to  sham  are  as  natural  acts  at  this  age  as  any  act  of  self- 
preservation,  aggressive  or  defensive,  is  in  the  lower  animals.  Here,  again, 
the  nurse  may  lay  an  important  foundation  by  teaching  the  egoist,  through 
reward  and  punishment,  a  higher  egoism,  of  which  truthfulness  and  hon- 
esty are  inseparable  elements.  And  at  this  period  also  the  outcroppings 
of  the  imitative  tendency  cannot  be  neglected,  either  by  the  moralist  who 
knows  the  great  force  of  example,  the  sociologist  who  appreciates  the 
influence  of  environment,  or  the  alienist  who  sees  their  tragical  influence 
when  of  a  bad  character  in  communicated  insanity.3 

From  the  end  of  the  first  to  the  third  year  the  hand  of  the  child  is  used. 
Much  more  than  theorists  admit  rests  on  the  proper  employment  of  that 
wonderful  mechanism,  to  the  overgrowth  of  one  part  of  which  man  owes 

1  In  pseudohypertrophic  muscular  atrophy,  a  disease  frequently  found  in  families 
afflicted  with  neural  degeneration,  we  have  seen  imperative  movements  of  a  peculiar 
character.  In  one  case  this  movement  was  a  unilateral  running  of  the  index  knuckle 
across  the  tip  of  the  nose,  and  had  been  noticed  since  the  child  was  able  to  sit  up,  and 
continues  now  to  his  seventeenth  year. 

2  Curious  estimates  have  been  made  as  to  the  period  when  this  intolerance  is  first  mani- 
fested, varying  so  much  that  we  must  attribute  them  to  the  varying  customs  of  different 
nationalities. 

d  Mental  contagion,  folie  d  deux,  folic  communiquee. 
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his  superiority  to  the  troglodyte  apes.1  Even  a  defective  or  lethargic  child, 
as  the  elder  Seguin  demonstrated,  can  be  made  mentally  brighter,  a  viva- 
cious and  even  a  useful  member  of  the  community,  by  drilling  this  im- 
portant instrument,— in  other  words,  reforming  the  mechanic  by  adjusting 
and  adding  to  his  instruments. 

In  addition  to  the  predisposing  causes  of  insanity  in  children,  there  are 
a  number  of  exciting  ones,  differing  in  the  intensity  of  their  operation  from 
the  corresponding  causes  in  the  adult.  Among  these,  sudden  changes  of 
temperature  are  remarkable  in  that  they,  uncomplicated  by  any  other  cause, 
may  provoke  transitory  furor  and  acute  delirious  states.  This  is  equally 
true  of  both  extremes  of  temperature.  Over-exposure  to  the  sun2  and 
permitting  infants  to  sleep  with  the  unprotected  head  exposed  to  a  hot  stove 
have  been  declared  responsible  for  the  same  acute  delirious  or  furious  out- 
breaks that  Reich  observed  in  children  who,  having  been  long  exposed 
to  severe  wintry  cold,  suddenly  entered  a  warm  room. 

Of  other  accidental  causes  operating  directly  on  the  nerve-centres  or 
their  envelopes,  head-injuries  are  notorious  for  their  dire  effect  in  children. 
As  a  rule,  they  cause  various  forms  of  idiocy  and  imbecility,  which  are 
treated  of  in  another  part  of  this  work,  or  appear  as  complications  of  epi- 
leptic states.  In  some  exceptional  instances  acute  or  protracted  maniacal 
excitement  has  ensued.  Here,  as  elsewhere,  it  is  noteworthy  that  infantile 
insanity  differs  from  the  insanity  of  the  adult  when  provoked  by  the  same 
causes,  by  producing  a  blinder,  more  instinctive  and  impulsive  fury.  In 
several  of  the  recorded  (and  rare)  cases  the  maniacal  excitement  recurred 
at  intervals  of  weeks  and  months,  the  intelligence  remaining  unaffected  in 
the  intervals,  and  eventually  a  periodical  psychosis  developed. 

Injuries  to  the  peripheral  nerves  have  been  credited  with  producing 
mania  in  children,  but  in  most  instances  of  this  character  the  complete  am- 
nesia of  the  child  and  the  disappearance  of  the  attacks  on  the  removal  of 
the  cause  demonstrate  that  the  mania  was  a  psychical  equivalent  of  a  reflex 
epilepsy.3  That  extreme  pain  alone  does  not  produce  delirium  or  mania 
more  frequently  seems  remarkable  when  we  bear  in  mind  the  sensitiveness 
and  mobilitv  of  the  infantile  nervous  mechanism.  Even  the  intense  and 
agonizing  pain  accompanying  disease  of  the  middle  ear  is  rarely  productive 
of  abnormal  mental  states,  and  the  evil  influence  of  ear-disease  on  the  mind 
of  the  developing  child  is  usually  of  a  negative  character,  operating  as 
would  the  cutting  off  of  any  other  channel  of  sensory  training— through 

the  ensuing  deafness.4 

Diseases  of  the  throat  and  nose  rarely  lead  to  noteworthy  mental  dis- 


1  Sir  Charles  Bell,  The  Human  Hand.  ,„..-,,       ,  Vo«m 

«  Steiner,  Compendium  der  Kinderkrankheiten,  and  A.  Vogel,  Kinderkrankheiten. 

3  As  in  the  classical  cases  of  Tordens  and  Engelken,  where  the  causes  were  ^P"*""^ 
a  glass  splinter  in  one  great  toe  and  a  carious  tooth.  Pressure  on  the ,  to .in  the ,  fom« 
case,  and  attempts  to  extract  the  tooth  in  the  latter,  provoked  acute  mental  disturbance. 

*  See  Deaf-Mutism,  in  Dr.  Burnett's  article  on  Diseases  of  the  Ear,  ante,  p.  o°. 
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turbance.  Chronic  nasal  catarrh,  through  the  associated  headaches,  often 
causes  dulness,  which  interferes  with  mental  concentration  and  consequently 
with  the  education  of  children  thus  afflicted.1 

Abnormal  states  of  the  digestive  apparatus  are  frequently  accused  of 
causing  mental  disturbances  in  children,  chiefly  hypochondriacal  in  charac- 
ter. There  is  a  peculiar  condition  observed  in  girls  about  the  period  of 
puberty,  which,  whatever  its  original  cause,  is  intensified  and  modified  by 
the  state  of  the  stomach.  This  state  does  not  appear  to  be  continuously 
pathological,  for  even  where  death  from  starvation  has  ensued  the  stomach 
was  found  normal  in  structure.  It  seems  to  be  rather  a  functional  perver- 
sion. A  patient  of  this  class  develops  a  slight  dyspepsia,  and,  rendered 
morbidly  sensitive  by  an  existing  nervous  predisposition,  exaggerated  by 
the  pubescent  state,  she  contracts  a  positive  dislike  for  food.  Improper 
food — for  injudicious  parents  attempt  to  humor  the  patient  with  pies,  pas- 
tries, and  candies — causes  further  distress ;  then  tonics,  appetizing  cordials, 
and  chalybeates,  with  which  a  mistaken  if  well-intentioned  therapeusis 
drenches  her,  increase  the  dislike,  which  ultimately  becomes  metamorphosed 
into  the  conviction  that  all  food  is  injurious.  The  patient's  energies  then 
become  devoted  to  the  one  fixed  purpose  of  resisting  its  introduction,  and, 
if  the  religious  training  be  of  a  certain  kind,  the  delusion  may  develop  that 
eatmg  is  sinful  and  that  God  has  forbidden  the  patient  to  eat.  Meanwhile, 
the  stomach,  originally  perhaps  but  slightly  diseased,  ceases  to  present  any 
active  signs  of  gastric  catarrh ;  yet  the  patient  does  not  resume  eating,  but 
lives  for  months  on  an  occasional  sip  of  tea  or  broth,  and  is  visited  by 
crowds  of  marvel-lovers,  to  be  canonized  as  a  "  fasting  girl."  The  proper 
place  for  such  a  child  is  the  asylum,  where  the  apparatus  employed  for 
forced  feeding  with  digestible  and  assimilable  food  would  soon  overcome 
the  starvation  and  the  delusion  which  first  grew  out  of  and  later  main- 
tained it. 

Much  interest  attaches  to  the  influence  of  intestinal  parasites  in  insanity. 
That  these  are  competent  to  provoke  a  variety  of  nervous  troubles,  such  as 
eclampsia,  epilepsy,  chorea,  hemiplegia,  and  paraplegia,  is  admitted,  but  few 
authors  recognize  that  actual  insanity  may  thence  result.  The  rapid  cure  of 
a  maniacal  delirium  after  the  expulsion  of  ascarides,  in  several  cases,  proves 
that  this  etiological  assignment  is  a  correct  one.2  As  a  rule,  the  mental 
disorders  thus  caused  are  of  an  acute  type  and  often  associated  with  eclamp- 
sia. Those  parasites  which  have  their  seat  low  down  in  the  bowel  or 
rectum,  such  as  the  oxyuris,  have  a  less  direct  relation  to  mental  disturb- 
ance, when,  as  in  not  a  few  cases,  they  provoke  masturbation,  either  by 


1  There  is  no  justification  for  the  creation  of  a  special  clinical  type,  "Aprosexia  nasalis," 
as  Guye  (Allgemeine  Zeitschrift  fur  Psychiatrie,  1888,  p.  537)  claims.  This  writer  seems 
to  ignore  the  frequent  presence  of  thickening  and  varicose  developments  of  the  nasal 
mucous  membrane  in  masturbators. 

'  However,  care  should  be  taken  not  to  confound  the  results  of  parasitic  irritation  with 
those  due  to  the  drug  employed  in  removing  it. 
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thatching  of  the  anus  they  cause,  or  by  wandering  into  the  genM 

Self-abuse  bears  such  intimate  relations  to  the  production  and  clinical 
modification  of  mental  disease  in  children,  that  it  requires  a  sepalte  con 
.deration  together  with  the  special  form  of  insanity  ft  causes  and  Edifies 

Febrile  and  other  acute  disorders  sometimes  cause  serious  and  incurable 
msam  y,  usually  combined  with  more  or  less  arrest  of  development 
Th*  re  ult  1S  most  apt  to  follow  when  some  moral  cause,  such  as  a  shock 
or  fright  ]S  superadded.*  Authors  attribute  from  ten  to  thirty  per  cent 
of  infantile  insanity  to  the  acute  diseases  of  childhood,  the  overwhelming 
majority  thereof  being  sequela  of  the  exanthemata.  Excluding  those  cases 
followed  by  simple  imbecility,  amnesia,  aphasia,  and  dementia,  the  writer 
finds  but  seven  per  cent,  of  his  cases  to  be  attributable  to  these  causes. 
Ihis  low  percentage  may  be  accounted  for  by  the  fact  that  the  writer's  fig- 
ures do  not  include  those  cases  which  terminate  fatally,  nor  those  ephemeral 
dehna  which  sometimes  in  children  replace  malarial  attacks,  and  which  are 
benign,  self-limiting,  and  not  apt  to  fall  under  the  ken  of  the  alienist,  like 
the  more  serious  and  protracted  mental  complications  of  the  paludal  dys- 
crasia,  which  may  attain  the  degree  of  a  pseudo-cretinism. 

Aside  from  a  few  cases  of  hallucinatory  delirium  complicating  pertussis, 
which  naturally  takes  the  form  of  precordial  terror,  it  is  scarlet  fever, 
measles,  typhoid,  and  acute  articular  rheumatism  which  are  most  to  be 
dreaded  in  reference  to  their  immediate  and  remote  mental  sequelse.  It  is 
particularly  the  third-named  which  exerts  a  disastrous  effect  on  the  devel- 
oping mind.  The  bright  child  becomes  a  laggard,  the  brilliant  memory 
enfeebled  and  obliterated,  and  the  moral  nature  apparently  revolutionized. 
That  it  is  to  the  acute  disorder,  and  to  no  predisposition,  that  this  dire 
result  is  attributable,  is  proved  in  every  physician's  experience  with  families 
of  excellent  physical  and  mental  health,  of  whom  the  single  dullard,  luna- 
tic, or  black  sheep  has  become  such  after  a  typhoid,  a  typhus,  or  a  scarla- 
tina. It  is  not  yet  determined  whether  these  psychical  results  are  due  to 
the  specific  disease-germ  and  its  direct  noxious  influence  on  the  nerve-centres, 
or  are  produced  more  indirectly  by  the  profound  nutritive  disturbance. 
The  former  is,  however,  the  more  probable  hypothesis.  It  is,  in  the  writer's 
opinion,  based  on  the  following  series  of  facts  :  1st.  Analogous  affections, 
such  as  the  progressive  fatal  sopor  following  diphtheria,  are  accompanied  by 
evidences  of  microparasitic  invasion  of  the  nerve-centres.2     2d.  The  psy- 

1  A  distressing  case  of  this  kind  is  that  of  Louisa  W.,  demonstrated  by  the  writer 
hefore  the  New  York  Neurological  Society  (American  Journal  of  Neurology  and  Psychia- 
try, 1882,  vol.  i.  p.  502).  She  discovered  her  brother's  death  from  scarlatina  while  herself 
ill  on  the  third  day  after  the  outbreak  of  the  disease  in  her.  Epileptiform  attacks  and 
maniacal  furor  alternated,  and  left  her  in  a  demented  state,  in  which  she  continually 

repeated,  "  My  name  is  Louisa  W and  Papa  W and  Mamma  W and  Baby 

"W ."     The  latter  referred  to  the  deceased  brother. 

2  Letzerich,  of  Brunswick,  Germany,  in  the  case  of  his  own  child,  found  the  perivas- 
cular and  pericellular  spaces  of  the  cerebral  cortex  crowded  with  micrococci.    I  have  found 
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chical  results  of  post-febrile  insanity  are  different  from  those  resulting  from 
simple  nutritive  disturbance.  3d.  The  organic  nervous  diseases  exception- 
ally following  essential  and  exanthematous  fever  are  usually  multilocular,1 
and  indicate  the  operation  of  an  irritant  distinct  from  a  mere  deprivation 

of  nutriment. 

Nasse 2  classifies  the  febrile  insanities  according  to  their  period  of  de- 
velopment :  A.  Coinciding  with  the  fever  as  to  time,  and  ranging  from 
delirium  to  outspoken  insanity.  B.  Developing  as  an  apparent  continua- 
tion of  the  specific  somatic  disorder,  so  that  a  true  convalescence  cannot 
be  spoken  of.  This  is  often  associated  with  hyperthermic  states.  C.  De- 
veloping during  convalescence.  The  latter  group,  in  the  writer's  opinion, 
belong  to  a  different  class  from  the  other  two ;  they  are  probably  merely 
anemic  or  adynamic,  and  are  much  more  benign  in  character  and  prospect. 
The  first  two  groups  are  more  frequent  in  children,  the  third  is  more  often 
found  in  adults. 

Of  moral  causes,  fright  is  the  most  influential  in  producing  mental 
aberration, — as,  indeed,  it  is  with  regard  to  the  neuroses  generally.  Its  fre- 
quent rdle  as  an  important  accessory  factor  in  febrile  and  post-febrile  infan- 
tile insanity  has  been  referred  to.  Independently  of  somatic  complications, 
sudden  terror  seems  competent  to  unbalance  even  the  healthy  infantile  mind ; 
and  many  morbid  fears,  imperative  conceptions  and  acts,  which  torture  the 
individual  throughout  an  otherwise  healthy  career,  have  unquestionably  their 
origin  in  the  earlier  periods  of  life.  Anxious  mothers,  in  impressing  their 
young  with  caution  regarding  real  and  imaginary  dangers,  are  apt  also  to 
impress  them  with  a  morbid  anxiety  anent  the  latter.  Ghost-stories  have 
been  responsible  for  numerous  cases  of  neurotic  disorder,  and  silly  jokes 
perpetrated  by  thoughtless  adults  on  timid  children  have  produced  most 
serious  results  as  regards  their  mentality.  Lyssophobia  with  a  fatal  termi- 
nation counts  more  victims,  particularly  among  the  young,  than  real  rabies.3 
The  somatic  signs  of  terror  and  fear  in  children  are  in  their  higher  grades 
evidences  of  a  serious  disturbance  of  innervation.  Restlessness,  repelling 
motions  to  strangers  and  even  parents,  tearing  off  of  the  clothing,  vague  de- 
structiveness,  are  accompanied  by  pallor,  cyanosis,  diminution  of  conscious- 

u,  similar  condition  in  a  case  of  erysipelas  with  delirium,  and  one  case  of  invasion  by  an 
unidentified  micro-organism  in  a  patient  dying  with  signs  of  delirium  grave.  Mental 
disorder  can  be  produced  by  experimental  inoculation  of  the  brain  in  animals  without 
demonstrable  organic  reaction  of  that  organ  or  its  membranes  (Mollenhauer,  Journal  of 
Nervous  and  Mental  Diseases,  September,  1890). 

'  Multiple  sclerosis  following  variola,  scarlatina,  etc.,  according  to  Westphal. 

2  Allgemeine  Zeitschrift  fur  Psychiatrie,  1870  ;  see  also  American  Journal  of  Neurol- 
ogy and  Psychiatry,  1883,  p.  206.  i 

8  A  distinguished  physician  of  New  York  City,  being  called  to  a  boy  aged  eleven  years 
who  had  been  frightened  into  lyssophobia  by  his  comrades  and  by  some  adult  persons  and 
who  already  presented  laryngeal  spasms,  told  him  that  if  he  passed  the  "  crisis,"  predicted 
to  occur  at  exactly  nine  o'clock,  he  would  be  safe.  The  boy's  expectant  attention  thus  di- 
rected to  the  minute-hand  of  the  clock,  instead  of  to  his  sensations,  he  recovered.  Need 
the  writer  state  what  the  result  would  have  been  if  any  other  course  had  been  followed  ? 
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ness,  dilatation  of  the  pupils,  and  increased  and  intermittent  heart-action 
Attacks  of  this  character  are  sometimes  accompanied  by  diarrhoea  and 
usually  followed  by  copious  discharges  of  urine  possessing  the  hysterical 
character.  Intercurrent  with  the  disturbed  consciousness,  incomprehensibly 
strange  acts  are  noticed,— meaningless  laughter,  rhythmical  sing-song,  and 
wild  explosions  of  passionate  attachment  to  the  parents  or  other  relatives 
in  singular  contrast  with  the  preceding  and  ensuing  defensive  and  repelling 
acts  and  cries.  & 

Children  affected  with  organic  cardiac  disease  or  defect  are  particularly 
liable  to  these  distressing  results  of  fear  and  terror,  and  a  fatal  result  is 
exceptionally  recorded  in  cases  which  have  become  historical.  A  dis- 
tressing form  of  mental  aberration,  pavor  nocturnus,  to  which  also  healthy 
children  are  liable,  has  been  in  several  of  these  instances  the  apparent 
cause  of  death.  This  peculiar  disturbance  may  be  disposed  of  at  this 
point :  a  child,  as  the  result  either  of  a  sudden  fright,  or  of  the  reproduc- 
tion of  that  fright  in  the  form  of  a  dream,  awakes  suddenly,  exhibits  the . 
signs  already  detailed,  and  after  full  return  of  consciousness  becomes  calm 
and  goes  to  sleep.  The  attacks  under  proper  dietetic  treatment  and  moral 
management  become  less  and  less  frequent  and  severe  :  the  importance  of 
early  instituting  these  latter  is  not  to  be  underrated,  for  in  the  author's 
experience  two  cases  have  occurred  in  which  true  epilepsy  developed  from 
what  originally  was  a  simple  pavor  nocturnus.1 

Masturbation  is,  of  all  accessory  causes  of  mental  disorder  in  children, 
the  one  whose  influence  is  most  readily  recognized,  although  a  small  minority 
of  writers  deny  altogether  its  power  for  doing  such  evil.2  The  classical 
writers  regarded  it  as  an  important  and  frequent  etiological  factor.  Some 
attribute  as  high  as  twenty-five  per  cent,  of  all  cases  to  this  cause  (Ellinger). 
Luther  Bell,  who  furnishes  one  of  the  earliest  and  best  pictures  of  this  con- 
dition, gives  as  its  leading  features  loss  of  self-respect,  a  mischievous,  dan- 
gerous disposition,  and  a  tendency  to  dementia.  Griesinger  adds  that  the 
majority  of  cases  are  marked  by  a  profound  dulness  of  sentiment,  by  men- 
tal exhaustion,  and  by  religious  delusions,  with  hallucinations  of  hearing. 
What  the  writer  regards  as  the  typical  masturbational  psychosis  occurs 
between  the  thirteenth  and  the  twentieth  year.     In  younger  subjects  the 


1  In  one  case  the  child  had  been  liberally  dosed  with  whiskey —a  panacea,  as  I  am  in- 
formed, even  among  comparatively  well-educated  people  in  certain  districts  of  Alabama ; 
in  the  other,  gross  dietetic  errors  were  permitted  after  an  alarm  occasioned  by  a  lightning- 
stroke.  In  the  latter  case  the  patient  had  been  psychically  shocked  only,  and  the  trans- 
formation to  a  true  epilepsy  occurred  over  three  months  after  the  original  fright. 

2  I  believe  hut  a  single  one,  Mobius,  who,  in  Schmidt's  Jahrbucher,  in  reviewing 
the  writer's  monograph  (Journal  of  Mental  Science,  1887,  1888),  asserts  that  the  vice 
never  causes  insanity !  It  is  but  justice  to  this  distinguished  neurologist  to  add  that  in 
making  this  statement  he  believed  himself  to  voice  the  opinion  of  all  German  alienists ; 
and  it  is  due  to  the  large  and  erudite  body  of  German  alienists  to  state  that  Mobius 
labored  under  a  misconception  of  his  representative  position  when  he  indulged  in  this 
pronunciamento. 
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symptoms  found  between  these  ages  are  seldom  developed,  the  dementia 
is  not  so  peculiarly  variable,  and  is  more  like  a  true  imbecility.  In  addi- 
tion, infantile  insane  masturbators  are  more  liable  to  epileptiform  complica- 
tions and  blind  impulsive  outbursts  of  maniacal  fury.  Both  these  features 
are  characteristic  of  other  forms  of  insanity  in  the  very  young. 

The  progress  of  this  disorder  is  characteristically  variable.  Destructive 
and  aggressive  tendencies  preponderate  at  some  periods,  depression,  anxiety, 
and  mental  and  physical  lethargy  at  others.  As  a  rule,  there  is  a  gradual 
deterioration,  interrupted  by  abrupt  temporary  improvement  and  equally 
abrupt  descents,  attributable  to  remissions  and  exacerbations  of  the  under- 
lying vice.  These  more  rapid  changes  on  the  background  of  the  general 
decline  mainly  involve  the  memory  and  the  moral  sense. 

The  variability  in  the  intensity  and  nature  of  the  symptoms  is  so  great 
as  to  be  noticeable  even  within  the  confines  of  a  single  day.  The  boy  who 
rises  confused,  with  an  absent  expression,  or  listlessly  remains  in  bed,  may 
improve  as  the  day  advances,  and  be  vivacious,  intelligent,  and  active  in 
the  afternoon.  This  is  attributable  to  the  direct  effect  of  single,  as  the 
more  prolonged  conditions  above  alluded  to  are  to  serial,  excesses.  The 
act  is  more  apt  to  be  practised  during  the  night,  involuntary  losses  to  occur 
towards  morning,  and  the  effect  is  noticeable  on  rising.  As  the  day  pro- 
gresses, the  recuperative  powers  of  the  youthful  organism  succeed  in  oblit- 
erating these  immediate  effects.  As  long  as  these  efforts  of  struggling  nature 
are  noticeable,  recovery  is  possible,  provided  the  habit  and  its  immediate 
sequelae  be  checked.  In  the  later  periods  of  the  confirmed  disease,  in  those 
cases  where  the  habit  has  been  discontinued  because  of  impotence,  an  oppo- 
site condition,  of  sinister  import,  is  found :  the  patient  awakens  compara- 
tively bright,  coherent,  and  active,  as  the  day  wanes  he  becomes  irritable 
and  silly  by  spells,  and  in  the  evening  he  is  the  dement  of  the  evening  pre- 
vious. This  indicates  an  extreme  exhaustibility  of  the  nervous  system, 
which,  refreshed  by  sleep,  is  not  sufficiently  so  to  bear  the  strain  of  con- 
tinued effort,  thus  leading  to  an  anergic  stupor.1 

Besides  the  type  of  mental  disorder  to  which  the  name  masturbational 
is  properly  given,  other  forms  of  insanity  may  appear  in  masturbating  chil- 
dren. Thus,  simple  mania  and  melancholia  are  reported  to  have  thus 
occurred.  It  is  not,  however,  certain  that  delirious  episodes  of  other  dis- 
eases and  maniacal  or  depressed  phases  of  hebephrenia  have  not  been  con- 
founded therewith.  Imperative  conceptions,  morbid  fears,  and  folie  du 
doute  are  frequent  in  infantile  masturbators,  and,  as  already  stated,  these 
conditions,  though  usually  noticed  only  in  more  advanced  life,  probably 
owe  their  origin  to  neurotic  causes  operating  in  childhood  or  adolescence. 
Hypochondriacal  and  persecutional  paranoia  in  a  crude  form  are  similarly 


1  In  simple  recoverable  stupor  a  similar  diurnal  change  is  noted,  but  there  is  no  irri- 
tability or  silliness,  and  the  depression  appears  at  a  later  and  later  period  of  successive  days 
until  finally  it  ceases  to  recur. 
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simple  stupor,  which  m  young  masturbators  is  sometimes  associated  with 
auxious  or  hypochondriacal  states.  Over  ninety  per  cent,  of  this  LT  of 
cases  recover,  in  the  writer's  experience. 

Few  patients  suffering  from  the  fully-developed  masturbational  psycho- 
sis recover.  The  most  favorable  outlook  is  in  those  cases  in  whicf  t  is 
rapidly  produced  as  a  consequence  of  accumulated  excesses  extending  ov 
a  brief  period  of  time.  Reaction  of  a  favorable  kind  is  more  apt  to 
occur  under  these  circumstances  than  where  the  nervous  system  becomes 
broken  down  by  slow  stages  and  by  repeated  or  long-continued  assaults. 
Often  it  is  a  question,  practically  speaking,  as  to  which  of  two  factors  does 
precede  the  other,-extinction  of  sexual  desire  by  overstimulation,  or  de- 
mentia. The  supervention  of  a  stuporous  state2  through  the  intense  ex- 
haustion induced  by  the  excesses  which  often  follow  the  "first  lesson"  in 
the  habit  may  prove  the  salvation  of  the  patient,  by  directing  attention  to 
the  vice  and  extinguishing  the  temptation  to  indulge  in  it. 

Of  individual  symptoms  the  most  unfavorable  one  in  a  prognostic 
respect  is  a  loss  of  the  sense  of  shame.3  As  long  as  shame  is  present,  an 
incentive  to  control  the  habit  can  be  created,  provided  it  does  not  already 
exist  in  the  patient's  mind,  and  the  ability  to  refrain  from  indulgence,  after 
the  serious  consequences  are  pointed  out  or  the  patient's  pride  is  called  into 
play,  is  the  most  efficient  guarantee  of 
recovery.  As  a  rule,  the  younger  the 
child  the  easier  is  it  to  check  the  habit 
by  methods  purely  supervisory  and  coer- 
cive. It  is  in  older  habitues  that  the 
habit  and  the  entailed  deterioration  are 
sometimes  arrested  because  temporary  or 
lasting  impotency  enforces  continence. 
At  best,  recoveries  under  these  circum- 
stances are  but  imperfect.  More  fre- 
quently seminal  leakage,  diurnal  or  noc- 
turnal emissions,  continue  the  damage 
after  puberty.  For  this  reason,  the  prog- 
nosis generally  becomes  more  and  more 
serious  with  advancing  years. 

The  expression  of  countenance  char- 
acteristic of  patients  who  in  this  condition  reach  the  period  of  puberty  and 
continue  in  it  is  well  illustrated  in  the  accompanying  wood-cut. 

The  morbid  anatomy  of  masturbational  insanity  is  unknown  as  far  as 

1  Not  to  be  confounded  with  delusional  stupor. 

2  Inaptly  called  "  primary  dementia"  by  some  English  writers. 

3  Providing  always  that  it  be  a  real  loss  of  modesty  and  absence  of  contrition,  and  not 
an  affectation,  such  as  masturbators  are  apt  to  indulge  in,  either  from  motives  of  bravado 
or  of  concealment. 


Fig.  1. 
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the  infantile  period  is  concerned.  That  the  nutrition  of  the  brain  and 
spinal  cord  is  seriously  impaired  by  this  habit  is  not  alone  supported  by 
the  frequent  association  of  signs  of  so-called  cerebro-spinal  exhaustion  and 
irritation  with  the  masturbational  neurosis,  but  also  by  the  profound  necrotic 
passive  braiu-changes  discovered  in  one  subject  suffering  from  its  most 
aggravated  form.1 

The  treatment  of  this  form  of  mental  disorder  it  is  customary  to  regard 
as  among  the  most  difficult  if  not  hopeless  tasks  of  the  alienist.  The 
majority  of  those  who  have  interested  themselves  in  the  subject  are  inclined 
to  adopt  the  adage,  "  once  an  onanist,  always  an  onanist,"  or  to  fall  into 
the  still  more  disastrous  error  of  regarding  marriage,  or  what  is  its  physio- 
logical equivalent  (if  a  sorry  moral  alternative),  as  the  panacea  for  all  mas- 
turbatory  disorders,  mental  as  well  as  physical.2  While  the  desirability  of 
permitting  the  sexual  organs  to  functionate  in  a  normal  instead  of  an  ab- 
normal direction  in  precocious  individuals  is  evident,  yet  the  limits  of  this 
work  confine  us  to  the  treatment  of  the  habit  in  those  who  have  not  passed 
the  fourteenth  year.  This  may  be  briefly  epitomized  as  follows.  In  infants, 
painful  corporal  punishment  should  follow  every  attempt  at  touching  the 
privates  or  executing  thigh-friction.8  To  no  other  argument  is  so  young  a 
child  accessible,  and  its  effect  is  rapid  and  radical.  Nowhere  would  a  cer- 
tain kind  of  sentimentality  directed  against  corporal  punishment  deserve 
the  adjective  foolish  so  much  as  if  exerted  in  such  a  case. 

In  children  who  have  reached  the  period  when  the  sense  of  shame  be- 
comes developed,  constant  observation  to  determine  the  frequency  and  ex- 
tent of  indulgence  should  be  made.  No  false  accusation  should  be  risked 
as  a  venture.  By  such,  attention  might  become  directed  to  the  very  point 
it  is  so  desirable  not  to  call  a  child's  attention  to.  But  if  the  existence  of 
the  vice  become  established,  a  well-acted  performance  on  the  part  of  the 
parent,  such  as  expressing  surprise  at  the  child's  bad  appearance  or  capri- 
cious appetite,  a  frequent  recurrence  to  the  same  topic  through  the  day,  and 
particularly  that  comparison  with  other  children*  which  arouses  emulation 

'  It  was  particularly  the  lumbar  spinal  cord  which  exhibited  general  atrophy  and  the. 
occipital  lobes  of  the  cerebrum  which  showed  calcification  and  lacunar  softening  in  sym- 
metrical patches.  In  this  connection  the  eye-disturbances  of  masturbators  are  to  be  borne 
in  mind :  concentric  limitation  of  the  field  of  vision  is  found  in  adult  sufferers,  and  tem- 
porary amblyopia  in  youthful  habitues. 

2  A  case  of  epileptiform  status  followed  by  a  condition  resembling  paretic  dementia  and 
recovered  from  through  continence  in  a,  youth  who  had  never  indulged  in  artificial  sexual 
acts,  but  who  had  unlimited  access  to  the  opposite  sex  at  the  age  of  thirteen,  and  another 
where  coitus  at  eleven  was  followed  by  seminal  losses  and  diabetes, — also  recovered  from 
through  continence,— teach  a  different  lesson.  It  is  also  to  be  borne  in  mind  by  those  who 
advise  illicit  intercourse  for  so-called  medical  reasons,  that  the  spermatorrhoea  for  which  it 
is  recommended  is  not  improved  by  an  added  gonorrhoea,  but  apt  to  be  aggravated  thereby. 

3  The  usual  and,  from  its  significance  being  misunderstood,  most  occult  and  hence 
most  dangerous  form  of  the  habit.     See  Journal  of  Mental  Science,  loc.  cit. 

'  With  this  it  is  assumed  that  the  standards  of  comparison  shall  not  be  the  very  children 
from  whom  the  habit  may  have  been  acquired  by  imitation.     It  is  Mantegazza,  the  writer 
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^rii^^rz^x^^ the  habit  in  sensitive  •* 

Should  these  indirect  and  diplomatic  measures  fail,  the  dLct  accusa  ion 
must  be  made  and  made  by  a  stranger,  preferably  L  physictn  s  ufpe" 
mittmg  the  child  to  believe  that  its  parents  are  kept  in  LoZCe  Thus 
we  appeal  to  that  last  remnant  of  self-respect,  and"  one  whicHnvolv^  a 
most  powerful  motive  for  self-restraint,-the  fear  of  becoming  an  objU 
onTr T^  ^  7\h°USeh0ld  and  0f  ***  ^e  confidence  of  its  nearest 

I^fS,  t  ^"f tl0D  ^  be  C°ntinued  at  ever?  —ifice,  «"* 

should  the  vxce  be  repeated,  a  threat  to  divulge  the  fact,  which  is  as  yet 

kept  a  supposed  secret  between  physician  and  child,  may  be  made  but  if 

made  must  be  executed,  and  mechanical  restraint  applied.     The  various 

forms  of  restraint  it  is  not  our  purpose  .to  discuss  in  full  here;  they  will 

vary  with  the  sex,  age,  and  character  of  the  child.     The  endless  sleeve  will 

suffice  for  the  manual  performer.     Thigh-friction  can   be  prevented  by 

leather  knee-caps  held  apart  by  a  firm  wooden  rod  connected  with  the 

knee-caps  by  ball-and-socket  joints.     It  is  needless  to  add  that  any  local 

source  of  irritation,  oxyuris,  adherent  prepuce,  or  accumulated  smegma 

prseputialis,  should  be  inquired  into,  and,  if  discovered,  removed.1 

Should  all  these  measures  fail,  and  what  is  known  as  "psychical  onan- 
ism"^— that  is,  the  ability  to  provoke  the  orgasm  without  manipulation  or 
friction,  and,  worse  still,  without  erection — be  acquired,  there  is  no  other 
refuge  but  asylum  treatment.  Unfortunately,  we  have  in  this  land  as  yet 
no  institutions  calculated  for  or  competent  to  treat  such  cases,  and  in  Europe 
there  is  but  a  single  institution,  the  "  Medical-Paedagogium"  of  Gorlitz 
(Prussia),  whose  medical  directors  devote  attention  to  this  numerous  and 
sad  class  of  invalids. 

Another  form  of  mental  perversion  occurring  in  infancy  is  a  peculiar 
form  of  moral  imbecility.  Morality  in  the  higher  sense  being  an  acquire- 
ment of  more  mature  life,  the  moral  insanity  of  children  does  not  manifest 
itself  so  much  in  an  absence  of  that  moral  sense  which  is  regarded  as  an 

believes,  who,  in  his  "  Fisiologia  dell'  Amore,"  says  that  if  an  inhabitant  of  some  distant 
planet  were  to  visit  the  earth  and  describe  the  various  living  forms  inhabiting  it,  he  could 
not  fail  to  incorporate  the  masturbational  habit  as  a  character  of  our  race.  While  his 
exaggeration  is  obvious  in  more  than  one  direction,  yet  it  must  be  admitted  that  among 
males  of  civilized  races  the  habit  is  frightfully  common.  In  captivity  male  monkeys, 
elephants,  bears,  and  other  animals  frequently  fall  victims  to  self-abuse ;  and  it  appears  that 
civilization,  with  its  associated  artificial  conditions,  is  responsible  for  the  great  preponder- 
ance of  this  injurious  habit  in  the  male  of  our  own  species. 

1  The  exaggerated  claims  made  by  authority  too  eminent  to  attack  lightly,  that 
paralysis,  imbecility,  and  epilepsy  could  be  relieved  and  cured  by  removing  preputial  ad- 
hesions, have  led  to  as  extreme  a  reaction.  No  doubt  exists  to-day  that  the  claims  above 
stated  were  based  on  self-deception,  and  that  they  were  scientifically  indefensible,  but  it  is 
not  the  less  true  that  a  profound  influence  for  good  can  be  exerted  on  the  development 
of  a  child,  mentally  as  well  as  physically,  by  remedying  redundancy  or  adhesions  of  the 
prepuce. 
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in 


„tegral  of  normal  adult  mentality,  but  in  an  absence  of  "  good  nature ;" 
the  child  does  not  exhibit  that  open  confidence  towards  its  companions,  that 
joyous  caressing  of  its  parents  and  brethren,  that  self-forgetfulness  at  play, 
which  form  one  of  the  chief  charms  of  this  period  of  life.  In  infancy  con- 
vulsions or  fainting-spells  are  sometimes 
noted ;  great  irritability,  particularly  at 
dentition,  and  a  tendency  to  outbreaks 
of  fury,  with  violent  motor  acts,  such  as 
butting  the  head  against  others,  stamp- 
ing on  the  floor,  are  observed,  of  such 
severity  as  to  lead  to  the  apprehension 
(sometimes  justified)  that  a  convulsion 
may  close  the  scene.  Such  children 
either  remain  cold-hearted  and  selfish, 
or,  in  addition,  become  actively  cruel, 
delighting  in  torturing  animals,  destroy- 
ing whatever  gives  pleasure  to  others, 
and  after  the  third  year  may  develop 
premature  sexual  desires  leading  to  onan- 
ism, indecent  exhibitions,  and,  finally, 
to  a  complication  with  the  mental  results 
of  self-abuse  already  described.  Singu- 
lar impulses  are  occasionally  developed, 
usually  growing  out  of  an  extravagant  fondness  for  witnessing  some  act  of 
destruction  or  torture.  Pyromania  l  is  a  term  applied  to  one  form  of  this 
impulse,  which  exhibits  itself  in  acts  of  incendiarism.  Maiming  and  cutting 
of  other  children,  even  to  the  point  of  murder,  is  the  form  taken  by  the 
morbid  impulse  in  others,  as  in  the  case  of  the  boy  monster  Pomeroy.  The 
difficulty  of  estimating  the  pathological  nature  of  such  impulses  and  the 
associated  "  moral  color-blindness"  is  enhanced  by  the  fact  that  the  ordinary 
intellectual  powers  memory  and  judgment,  while  notably  affected  in  some 
of  these  children,  are  not  alone  unimpaired  in  others,  but  even  better  de- 
veloped than  in  average  healthy  children.  However,  even  where  these 
faculties  remain  intact,  as  the  child  grows  older  they  become  perverted  to 
subserve  the  ingenious  trickery  and  knavery  with  which  the  unfortunate 
being  carries  out  the  most  unprofitable  criminal  plans,  becomes  the  terror 
of  its  fellows,  the  bete  noire  of  the  successive  schools,  institutions,  and 
prisons  into  which  it  drifts,  and  the  disgrace  of  its  family.  In  such  a  case 
crafty  dissimulation  enables  the  child  to  deceive  even  the  expert  observer, 
and  as  this  condition,  although  involving  the  fundamental  character,  is  not 
an  unvarying  one,  the  actual  appearance  and  conduct  of  the  subject  may 


A  subject  of  moral  imbecility,  who  at  the 
age  of  nine  years  exhibited  great  cruelty  to 
his  brothers,  sisters,  and  mother,  was  easily 
cowed  by  an  overbearing,  paranoiac  father, 
and  developed  considerable  artistic,  calli- 
graphic, and  musical  ability. 


1  It  is  manifestly  improper  to  use  this  name,  -which  merely  designates  a  single  symptom 
and  a  single  form  of  morbid  impulse,  as  a'term  designating  a  form  of  insanity.  Incendiary 
acts  not  of  an  impulsive  nature  occur  with  other  forms  of  mental  disease,  and  even  in 
adults. 
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deceive  the  alienist  and  criminal  jurist,  leading  the  former  to  regard  it  as 

theTs?  C    '       t0  consider  k  fitter  for  the  ***»*££Z£ 

Among  these  cases  of  "original"  moral  imbecility*  there  are  many 
which  exhibit a  tendency  to  the  formation  of  delusional  opinion  and  morbid 

than  to  have  a  child,  precociously  bright  in  some  respects,  but  morally  de- 
fective and  he  curse  of  the  household  in  every  othe r,  pick  up  some  notion 
from  the  daily  papers  and  form  a  sentimental  attachment  to  some  particular 
person,  of  whom  it  is  as  extravagantly  fond  as  it  is  cruel  and  cold  to 
others.  In  connects  with  such  an  attachment,  sometimes  shown  to  a 
teacher  or  to  a  neighboring  mechanic  or  official  personage,  some  particular 
branch  of  learnmg,  or,  more  often,  of  mechanical  labor,  is  cultivated  by 
the  child  If  a  healthy  emulation  can  be  excited  on  this  basis,-that  is, 
if  the  child  can  be  induced  to  excel  in  its  performances  in  order  to  please 
the  person  to  whom  it  has  formed  an  attachment,-a  channel  is  opened  for 
reclaiming  it. 

Usually  the  home  surroundings  of  children  organically  tainted  with 
moral  imbecility,  paranoiac  tendencies,  and  mental  lethargy  are  of  a  most 
unhappy  character.  Numerous  cases  recur  in  the  annals  of  every  asylum 
for  defective  children  and  for  the  insane  where  such  children  led  a  compara- 
tively healthful  and  useful  life  as  long  as  they  remained  at  the  institution, 
and  relapsed  at  home  owing  to  injudicious  management.  An  hysterical 
mother,  a  perverse  project-making  father,  or  both  parents  thwarting  each 
other,  are  not  calculated  to  combat  morbid  tendencies  inherent  in  the  in- 
fantile organism.  The  management,  control,  education,  and  civil  as  well 
as  criminal  competency  of  such  children  are  topics  which,  in  view  of  the 
approaching  problems  likely  to  grow  out  of  the  threatened  over-population 
of  our  large  cities,  if  not  of  the  country  at  large,  may  need  to  be  discussed 
from  other  than  strictly  medical  and  sentimental  points  of  view. 

1  The  writer  is  prepared  to  say  that  the  demoralizing  influence  of  such  a  child  on  other 
children  is  so  great  that,  if  the  principle  "  the  greatest  good  to  the  greatest  number''  be 
made  the  leading  one  in  the  asylums  for  idiotic  and  defective  children,  it  were  better  that 
one  incurable  unfortunate  should  be  imprisoned  for  life  in  a  common  jail  than  that  twenty 
curable  children  should  have  their  cases  jeopardized  by  being  compelled  to  associate  with  it. 

2  The  writer  is  not  acquainted  with  any  better  English  equivalent  for  the  word  < 
as  used  by  the  Germans,  unless  it  be  our  familiar  term  "  congenital." 
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Abdomen,  massage  of,  328,  330. 
Aberrations  of  intellect,  452. 
Ablepharia,  68. 

Abnormal  anastomoses  of  ret- 
inal blood-vessels,  165. 
Abnormalities,    cerebro-spinal, 
causation  of,  733. 
kyphosis  in,  734. 
vertebrae  in,  734. 
of   brain    and   cord   struc- 
tures, 728. 
surgical  treatment  of, 

741. 
varieties  of,  730. 
Abscess,    cerebellar,    operation 
for,  770. 
with     optic    neuritis, 
191. 
cerebral,  493. 

causes  of,  493. 
definition  of,  493. 
diagnosis  of,  493,  583. 
from      tubercular 
meningitis,  493. 
differential    diagnosis 

of,  583. 
drainage  of,  770. 
etiology  of,  493. 
in    ear-inflammations, 

30. 
localization     of,     494, 

769,  771. 
operation  for,  769. 
pathology  of,  493. 
prognosis  of,  494. 
symptomatology       of, 

493. 
treatment  of,  494. 
with     optic     neuritis, 
191. 
lachrymal,  73,  76. 
mastoid,  29,  30. 
of  brain,  differential  diag- 
nosis of,  583. 
drainage  in,  770. 
locality   of,    494,    769, 

771. 
operation  for,  769. 
of  cornea,  106,  107. 
of  eyelids,  56. 
of  lachrymal  gland,  70. 
pre-lachrymal,  73. 
retrobulbar,         producing 
amaurosis,  222. 
Absence  of  eyelids,  68. 
Absorbent  disinfectants,  342. 
Achromatopsia,  hysterica],  970, 
987. 


Ackermann  on  basilar  deformi- 
ties, 734. 
Acquired   valvular  disease  of 
heart,     ophthalmoscope     in, 
177. 
Acute  hydrocephalus,  467.    See 

Hydrocephalus. 
Adenoid  naso-pharyngeal 

growths     in     chronic     otitis 
media,  33,  37. 
Adherent     leucoma    following 

corneal  ulcer,  80. 
Advancement  of  a  tendon  for 

strabismus,  156. 
Esthetic  gymnastics,  303. 
Affections  of  the  cilia  and  cili- 
ary border  of  the  eyelids, 
62. 
of  the  eyelids,  50. 
Age  at  which  children  should 
be  sent  to  school,  345. 
in   relation  to  height  and 
weight  (boys),  283,  284, 
285. 
of      moral     responsibility, 

422,  424. 
of  paralytics,  541. 
Agraphia    from     brain-tumor, 

563. 
Ailments  due  to  depressed  vital- 
ity, 343. 
Air  and  exercise  for  the  very 
young,  281,  282. 
effect  of  impure,  on  chil- 
dren, 380. 
of  school-rooms,  352,  377, 
378. 
Air-analysis,  Lange's  methods, 

390,  391,  393. 
Air-bag,  Politzer's,  19,  20. 
Air-douche,  19,  20. 
Air-impurities  in  schools,  352, 

377. 
Air-moisture,  390. 
Air-poisoning,  394. 

by  sewer-gas,  415. 
Air-pollution  as  a  cause  of  ty- 
phoid, 394. 
in  schools,  352,  378. 
Air-supply.     See  Ventilation. 
Air-tester,  Wolpert's,  393. 

table  for  using,  393. 
Albinism,  the  eye  in,  160. 
Albumens,  force-value  of,  291. 
Alcohol,  its  effects  on  labor,  294. 
Alcoholic  amblyopia,  231. 
Alexia,  462. 
Aluminium  probe,  765. 
Amaurosis  due  to  quinine,  230. 
hysterical,  988. 


Amaurosis  produced  by  erysip- 
elas, 222. 
Amaurotic  cat's  eye,  175. 
Amblyopia  due  to  tobacco,  230. 
ex  anopsia,  137. 
from  abuse  of  alcohol,  231. 
hysterical,  987. 
in  Bright's  disease,  211. 
periodic  or  transient,  223. 
with  strabismus,  137. 
Amenorrheea    as    a    cause    of 

neuro-retinitis,  212. 
American  girls  compared  with 
European,  300. 
school-seats  and  desks,  360, 
361,  362. 
Ametropia,  correction  of,  138. 
effects  of,  144. 
eye-strain  of,  relieved,  197. 
neglected,  170. 
prognosis  of,  144. 
uncorrected,  144.         ' 
varieties  of,  140. 
Amherst  College,  light  gymnas- 
tics in,  370. 
Amyloid   degeneration  of   the 

cornea,  101. 
Anaemia  as  a   cause  of  head- 
ache, 828. 
cerebral,    the    ophthalmo- 
scope in,  184. 
from    arsenical  poisoning, 

604. 
general,    retina   and  optic 

nerve  in,  181. 
in  arsenical  poisoning,  604. 
in  headache,  836. 
in  lead  poisoning,  621. 
massage  in,  331. 
pathological   effects  of,  on 
the     retina    and     optic 
nerve,  181. 
pernicious,  retina  and  optic 
nerve  in,  182. 
Anaesthesia,  detection  of,  455. 
from  cortical  paralysis,  567. 
hysterical,  967,  982. 
muscular,  denned,  720. 
Anaesthetics   iu    brain-surgery, 

775. 
Analgesia,  hysterical,  982. 
Analysis  of  air,  378. 

Lange's  methods,  390, 
391,  393. 
of  cases  of  cerebral  palsies, 

541. 
of  urine  for  lead,  641. 
Anastomoses   of  retinal   blood- 
vessels, abnormal,  165. 
Anelectrotonos,  455. 
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Anencephalus,  728. 
Aneurism,  cerebral,  529, 
intracranial,  554. 

causing  optic  neuritis, 

191. 
effects  of,  on  the   ret- 
ina, 181. 
miliary,  leading  to  cerebral 

hemorrhage,  528. 
of    the    retina,    capillary, 

225,  note. 
retina],  181. 
Angina  pectoris,   massage    in, 

330. 
Angioma  of  the  choroid,   174, 
183. 
of  the  eyelid,  59. 
Angles   on   the  base   of  skull, 

Ackermann's,  734,  735. 
Aniline   dyes,  poisoning   from, 

599. 
Aniline-poisoning,  the   eye  in, 

232. 
Animal  mechanics,  261. 

motion,  264. 
Ankle-clonus  in  meningo-mye- 
litis,  649. 
production  of,  45*4, 459. 
Ankyloblepharon,  64. 
Anomalies  of  cornea,  congeni- 
tal, 119. 
of     retinal     blood-vessels, 
165. 
Anophthalmus,  120. 
Anterior     poliomyelitis.       See 
Poliomyelitis, 
staphyloma  following  pur- 
ulent ophthalmia,  81. 
Anthropometry,  241. 
manual  of,  250. 
Antiseptic  bathing,  337. 

processes.  See  Disinfection, 
use  of  heat,  337. 
Antwerp  civil  hospital,  411. 
Anxiety     a     cause     of    feeble 

health,  347. 
Aortic  insufficiency,  ophthalmo- 
scopic signs  of,  177. 
Aperients,  295. 
Aphasia,  462. 
ataxic,  569. 
from  brain-tumor,  563. 
from  cerebral  hemorrhage, 

538. 
motor,  569. 
Aphonia,  hysterical,  981. 
Apoplectic  clot,  history  of,  531. 

cyst,  formation  of,  531. 
Apoplexy,    525.     See    Cerebral 
Hemorrhage, 
of  the  new-born,  483. 
Apparatus  for  gymnastics,  370. 
for   registering    the   knee- 
jerk,  459. 
Appetite     of     school-children, 

348. 
Apprenticeship    of    dependent 

children,  432. 
Aran-Duehenne   type   of    pro- 
gressive   muscular    atrophy, 
822. 
Arch  of  palate  in  idiots,  1027. 
Arches  of  the  foot,  263. 
Arcus  senilis,  118. 
Areas  of  speech,  570. 
Argyll-Robertson's      operation 
for  ectropion,  152. 


Argyria,  eye-symptoms  in,  233. 
Arm-measurements,  253,  254. 
Arsenic,  doses  of,  601,  608. 
effect  of,  on  the  skin,  601. 
elimination  of,  604. 
forfmultiple  sclerosis,  512. 
in  breast-milk,  604. 
in  habit-spasm,  802. 
in  the  tissues,  603,  605. 
limit  of  tolerance  of,  608. 
materials  containing,  599. 
moderate  doses  of,  608. 
toxic  doses  of,  600,  606. 
Arsenic-eating  in  Styria,  601. 
Arsenical  poisoning,  599. 

acute,  606,  611,  613. 
anatomical       ap- 
pearances after, 
603. 
aniline  dyes  in,  599. 
bibliography  of,  614. 
bones  in,  604. 
bowels    in,    602,   606, 

610. 
causes  of,  599. 
deceptive     abatement 
of     symptoms     in, 
607. 
definition  of,  599. 
degenerative    changes 

in,  603. 
diagnosis  of,  611. 

acute  cases,  611. 
diuretics  in,  614. 
etiology  of,  599. 
eye  in,  234. 
eyelids  in,  612. 
excretions  in,  604. 
Fowler's  solution,  601. 
from   medicines,    600, 

606. 
from  moderate  dosage, 

608. 
green  tarlatan  in,  600. 
intestines  in,  602. 
iron  sesquioxide      in, 

613. 
kidneys  in,  603. 
literature  of,  614. 
liver  in,  603. 
nervous     system      in, 

603,  607,  610,  612. 
obscure  cases  of,  606. 
paralyses    from,    603, 

607,  610,  612,  614. 
pathology  of,  601. 
pharynx  in,  610. 
prognosis  in,  613. 
secretions  in,  604. 
skin-disease  from,  602, 

611. 
sources  of,  599,  609. 
stomach  in,  602,  604. 
susceptibility  to,  601. 
symptoms  of,  606,  612. 
treatment  of,  613. 
urine  in,  605. 
violet-powder  cases  of, 

602. 
wall-paper     in,     599, 
600,  605,  609. 
Arterial  blockage,  275,  279. 
plugging,     by     embolism, 
532. 
by  thrombosis,  531. 
pulsation    of    the     retina, 
spontaneous,  166. 


Arterial  thrombosis  of  the  ret- 
ina, 179. 
Arterio-venous   communication 
in  retinal  blood-vessels,  166. 
Artery,  hyaloid,  persistent,  164, 

166. 
Arthrogryposis,  799.     See  Tet- 
any. 
Artificial  eye,  157. 
Asepsis,  means  of,  337. 
Aseptic  bathing,  337. 
Aseptics,  chemical,  337. 
Aspergillus  of  the  ear,  12. 
Aspiration    in    hydrocephalus, 

782. 
Associated  movements  after  in- 
fantile hemiplegia,  538. 
Astigmatism  in  school-children, 
369. 
correction  of,  144. 
nature  of,  143. 
varieties  of,  144. 
with  myopia,  143. 
Asylums,  418. 

Asymmetry,  crania],  in  cerebral 
palsy,  541. 
facial,   in   cerebral    palsy, 
541. 
Ataxia  defined,  720. 

family,  generic,  or  heredi- 
tary,     716.         See 
Ataxia,  Friedreich's. 
Friedreich's,  201,  716. 

age  as  a  factor  in,  718. 
anaesthesia,  muscular, 

in,  720. 
anatomical  features  of, 

723. 
ataxiagrams  in,  721. 
ataxic    symptoms    of, 

720. 
bones  in,  733. 
cases  of,  716,  722. 
causes  of,  717. 
cerebellar      complica- 
tions in,  723. 
characters  of,  716. 
clinical      peculiarities 

of,  724. 
conditions  leading  to, 

717. 
co-ordination  in,  720. 
definition  of,  716. 
diagnosis  of,  724. 
diathesis  in,  718. 
duration  of,  725. 
essential  characters  of, 

724. 
etiology  of,  717. 
exciting     oauses     of, 

719. 
fragility  of  bones  in, 

723. 
gait  in,  720. 
geography  of,  718. 
heredity  in,  717. 
history  of,  716. 
incoordination  in,  720. 
its  relationship  to  mul- 
tiple sclerosis,  508. 
lesions  in,  723. 
literature  of,  716,  717. 
locomotor  disorders  in, 

720. 
medulla  in,  724. 
motor  disturbances  in, 
720. 


Ataxia,  Friedreich's,  muscular 
anaesthesia  in,  720. 
names  of,  716. 
nationality  in,  718. 
over  -  productiveness 
not  a  factor  in,  718. 
paralysis  in,  720. 
pathological   anatomy 

of,  723. 
pathology  of,  724. 
predisposing  causes  of, 

717. 
prodromata  of,  719. 
prognosis  in,  725. 
puberty  and,  719. 
race  in,  718. 
reflexes  in,  720. 
sensory  symptoms  in, 

721. 
sex  of   patients  with, 

718. 
social  conditions  favor- 
ing, 718. 
speech  in,  722. 
spinal  cord  in,  723. 
static  ataxia  in,  720. 
static  disturbances  in, 

720. 
suspension     in    treat- 
ment, 725. 
swaying  of  the   body 

in,  720. 
symptoms  of,  719. 
synonymes  of,  716. 
syphilis    a   factor    in, 

718. 
temperament  in,  718. 
tracings  in,  721. 
traumatism  as  a  factor 

in,  723. 
treatment  of,  725. 
walk  in,  720. 
from  cortical  paralysis,  567. 
generic,  or  hereditary,  716. 
See  Friedreich's  Ataxia, 
hysterical,  970. 
in  children,  726. 
in  multiple  cerebro-spinal 

sclerosis,  499. 
locomotor,      discriminated 
from  myelitis,  674. 
its  relation  to  multiple 
sclerosis,  504. 
spastic,  725. 

static,  in  tubercular  menin- 
gitis, 519. 
Ataxiagrams    in     Friedreich's 

disease,  721. 
Ataxic   paraplegia,  hereditary, 

725. 
Atheroma  of  eyelid,  58. 
Atheromatous  cyst  of  eyebrow, 

69. 
Athetosis,  937. 

as  a  symptom,  937. 
bibliography  of,  941. 
bilateral,  939. 
causes  of,  937. 
classes  of,  939. 
definition  of,  937. 
diagnosis  of,  940. 
etiology  of,  937. 
fingers  in,  939. 
history  of,  937. 
kinds  of,  939. 
literature  of,  941. 
pathology  of,  938. 
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Athetosis,  previous  history  in 
937,  939. 
primary,  940. 
prodromes  of,  939. 
prognosis  in,  940. 
secondary,  937,  939. 
spasms  in,  939. 
symptomatic,  937,  939. 
symptoms  of,  939. 
toes  in,  939. 
treatment  of,  940. 
types  of,  939. 
unilateral,  939. 
varieties  of,  939. 
Athletes,  physical    defects    of, 

871. 
Athletic  sports  for  girls,  298. 
training,  historic  examples 
showing  its  benefits,  277. 
Atmosphere,  normal,  378. 
Atomizer,   uses  of,   in    chronic 
diseases  of  the  middle  ear,  35. 
Atrophies,  idiopathic  muscular, 
812. 
myopathic,  812.    See  Atro- 
phies, Primary, 
primary  muscular,  812. 

classification      of, 

812. 
clinical   types   of, 

812. 
kinds  of,  812. 
names  of,  812. 
synonymes  of,  812. 
types  of,  812.    See 
also  Progressive 
Muscular  Atro- 
phy- 
Atrophy,   Erb's  juvenile  form 
of,  817.      See   Muscular 
Atrophy, 
lipomatous  muscular,  813. 
muscular.     See   Atrophies, 
Muscular   Atrophy,  and 
Progressive  Muscular 
Atrophy, 
of  bulb  following  ophthal- 
mia neonatorum,  81. 
of  muscles.     See  Muscular 

Atrophy, 
of  the  optio  nerve,  hered- 
itary,        subjective 
symptoms  of,  204. 
color  -  perception     in, 

204. 
ophthalmoscope       in, 
204. 
Atropine  for  corneal  ulcer,  108. 
in     interstitial     keratitis, 

115. 
in  ophthalmia  neonatorum, 

84. 
in  wounds  of  the  eye,  149. 
Attenuation  of  viruses,  334. 
Attic,  chronic  purulency  of,  16, 
27.     See  Tympanum, 
of  the  ear,  polypus  in,  23. 
of  the  ear  drum,  purulent 
disease  of,  16,  27. 
Attitudes,  faulty,  355,  356. 

at  school,  358. 
Auditory  apparatus  of  a  child, 
2. 
canal,  8. 

fracture        involving, 
761. 
defects,  significance  of,  464. 
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Auditory  tract  of  brain  located, 

573. 
Aura,  epileptic,  899. 
Aural  hygiene,  38. 

of  deaf  children,  47. 
of  deaf-mutes,  45. 
Auricle,  absence  of,  4. 
at  birth,  8. 
diseases  of,  5. 
of  skin  of,  5. 
treatment  of,  5. 
malformations  of,  4. 
wounds  of,  6. 
Auschuetz's  tachyscope,  264. 
Average  not  synonymous  with 

mean,  247. 
Awkwardness    from    myotonia 

congenita,  949. 
Aztec  children,  the,  1028. 


B. 

Back,  weakness  of,  990. 
Backache  at  school,  351. 
Backward  children,  hand-train- 
ing of,  1043. 
development    not    idiocy, 

1024. 
intellect,  management    of, 
996. 
Bacteria,       chemical       agents 
against,  337. 
destruction  of,  333. 

by  cell-action,  335. 
by  heat,  339. 
in  blepharitis,  51. 
in    phlyctenular   ophthal- 
mia, 94. 
in  tear-apparatus,  77. 
in   tubercular  meningitis, 

517. 
of  purulent  ophthalmia,  78. 
of  suppurative  meningitis, 
491. 
Bag    for  inflating  the   middle 

ear,  19,  20. 
Balance  -  walking,      horizontal 

bar,  305. 
Balance  of   muscular  tension, 

260-262. 
Balls,      extraction     of,      from 

wounds  of  head,  764,  765. 
Bandaging  the  eyes  condemned, 

87. 
Barking,  hysterical,  964,  971. 

in  chorea,  849. 
Basal  fracture  of  skull,  761. 
ganglia,  tumors  of,  575. 
Basedow's    disease,    952.-     See 

Exophthalmic  Goitre. 
Base  of  brain,  tumors  of,  582. 
positions  in  exercise,  304. 
Base-line,  Keid's,  771. 
Basilar    angles     in    skull-de- 
formity, 734. 
kyphosis,  734. 
meningitis  coexisting  with 
optic  neuritis,  190. 
Bathing,  294. 
aseptic,  337. 
habitual,  290. 
Beard   on    the  correlation   be- 
tween brain-development  and 
body-development,  278. 
Beautv  and  deformity,  relations 
of,  245. 
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Belgian    desk     and    seat    for 

school,  363. 
Belladonna  in  myelitis,  679. 
Belladonna  -  poisoning      simu- 
lated by  arsenical  poisoning, 
606. 
Bell's  paralysis,  804.     See  Pa- 
ralysis, Facial. 
Bienfaisance,    Institutions    de, 

419. 
Bilious     headache,    831.      See 

Megrim. 
Billings  on  air-supply  for  chil- 
dren, 379. 
Billings's  formula  for  the  theo- 
retical velocity  of  air  in  a 
ventilation-flue,  381. 
Birth,  premature,  treatment  of, 

548. 
Birth-palsies,  486,  535. 

discriminated   from   polio- 
myelitis anterior,  710. 
due  to  intracranial  hemor- 
rhage, 546. 
prognosis  in,  546,  547* 
treatment  of,  548. 
Bisulphide  of  carbon  poisoning, 

the  eye  in,  234. 
Bivalve  speculum  for  nares,  34. 
Blennorrhea   of   the  conjunc- 
tiva, 77. 
Blepharitis,  50. 
bacteria  of,  51. 
causes  of,  50. 
definition  of,  50. 
etiology  of,  50. 
eyelashes  in,  51. 
pediculosa,  53. 
prognosis  in,  52. 
simplex,  51. 
symptoms  of,  51. 
synooymes  of,  50. 
treatment  of,  52. 
types  of,  50,  51. 
ulcerosa,  52. 
varieties  of,  50,  51. 
vaso-motor,  51. 
Blepharo-phimosis,  65. 
Blepharoplastic    operation    of 

Hasner  d'Artha.,  153. 
Blepharoplasty,  151. 
Blepharospasm,  60,  801. 

relief  of,  105. 
Blindness  as  a  symptom,  452. 
due  to  the  abuseof  quinine, 

230. 
following  hemorrhage,  181, 

208. 
following  myopia,  368. 
following  ophthalmia  neo- 
natorum, 82. 
following      scarlet     fever, 

219. 
from  brain-tumor,  559,  569. 
in  idiots,  451. 
in  whooping-cough,  221. 
in  yellow  fevor,  224. 
of  hysteria,  214. 
psychical,  570. 
simulated,  239,  987. 
Blisters  in  acute  hydrocephalus, 
471. 
in   tubercular    meningitis, 
523. 
Blockage,  arterial,  275,  279. 
Blood-current  during  exeroise, 
275. 


Blood-extravasations       "within 

the  eye,  traumatic,  167. 
Blood-letting   in   acute   hydro- 
cephalus, 470. 
Blood-pressure  a  cause  of  hem- 
orrhage, 529. 
Blood-vessels,  causes  of  degen- 
eration in,  531. 
cilio-retinal,  165. 
disease  of,  leading  to  cere- 
bral    hemorrhage,    528, 
529. 
retinal,  163. 

increase  or  decrease  in 

the  number  of,  165. 

thickening  of  the  walls 

of,  166. 

Blowing  the  nose,  38. 

Blows,  effects  of,  upon  the  eye, 

166. 
"  Blue  child,"  535. 
Blue  line,  631.     See  also  Lead- 
Line. 
Board   of   Health    in    Illinois, 

405. 
Boarding-schools  for  boys  and 
for  girls  compared,  373,  374. 
Boards    of    Health,    duties   of, 

403. 
Boating,  training  for,  295. 
"  Body  brain-work,"  277. 
Body,  measurement  of,  241. 
proportions  of,  242,  251. 
viewed    as   an   engine   for 
converting      mechanical 
energy  into   mechanical 
force,  259. 
Body-movements    in    walking, 

266. 
Boiling,  disinfection  by,  339. 
Bone.     See  names  of  the  differ- 
ent bones, 
replacement  of,  after  head- 
operations,  779. 
replacement  of   fragments 
in  the  skull,  777. 
Bone-lesions  in  cerebral  palsies, 

4S3. 
Bones  considered  as  lovers,  260. 

of  the  foot,  263. 
Boric    acid    in    chronic    otitis 

media,  21. 
Boston  Free  Hospital,  411. 

scarlet  fever  in,  406. 
Bowditch    on    phthisis    among 

school-children,  353. 
Bowditch's  table  of  height  and 
weight  of  boys,  285. 
table  of  height  and  weight 
of  girls,  299. 
Boxing  the  ears,  5,  15. 
Boys,  development  of,  283. 
Boys'  heights,  248,  285. 

school,  day's  work  in,  373. 
Bradford.  Eng.,  hospital  at,  411. 
Brain,  abnormalities  of,  struc- 
tural, 728.     See  Abnor- 
malities, 
absence  of,  728. 
areas  of,  564,  565. 
blood-supply  of,  525. 

in  convulsions,  860. 
carcinoma  of,  551. 

its  pathology,  553. 
cholesteatoma  of,  554. 
concussion   of.     See   Con- 
cussion. 


Brain,   cortical   areas   of,   564, 
565. 
cyst  of,  551. 
double,  729. 
dropsy  of  the,  466. 
echinococcus  of,  553. 
finding  and  extracting  bul- 
lets from,  765. 
foetal  and  infantile,  differ- 
ences    from     the     adult 
brain  in  pathology,  483. 
glioma  of,  551. 
gliosarcoma  of,  551. 
gumma  of,  551,  554. 
hernia   of,    730.     See   En- 
cephalocele,  and  Hernia 
Cerebri, 
incisions  into,  778. 
infantile,  functional  pecu- 
liarities of,  864. 
inflammation  of.    See  Cere- 

britis. 
irritations  of,  566. 
its  relation  to  the  muscles, 

277. 
lateral  view  of,  573. 
lipoma  of,  554. 
microcephalic,  1028. 
motor  areas  of,  564. 
myxoma  of,  554. 
osteoma  of,  554. 
papilloma  of,  554. 
parasitic  cyst  of,  553. 
psammoma  of,  554. 
removal    of    bullet    from, 

767. 
sarcoma  of,  551 . 
sclerosis  of,  736,  738. 
senso-motor  centres  in,  860. 
sensory-motor  areas  of,  565. 
syphilitic  disease  of,  554. 
teratoma  of,  554. 
trilobular,  729. 
tubercle  of,  its  pathology, 
552. 
its  seats,  551. 
visual  areas  of,  565. 
water    on    the,   466.      See 
Hydrocephalus. 
Brain-abscess.     See  Abscess  of 

Brain. 
Brain-affections  in  lead-poison- 
ing, 627,  630,  631. 
Brain-atrophy,  local.     See  Po- 
rencephaly. 
Brain-cavities,  482.    See  Poren- 
cephaly. 
Brain-changes  due  to  an  embo- 
lus or  thrombus,  534. 
Brain-congestion     relieved    by 

massage,  329. 
Brain-cyst,  formation  of,  531. 
from  embolism  or  thrombo- 
sis, 533. 
Brain  -  development,    how    af- 
fected by  exercise,  277. 
Brain-disease,  atrophy    follow- 
ing,   how    distinguished 
from  primary  myopathy, 
821. 
convulsions  from,  880. 
epileptoid  seizures  due  to, 

461. 
ophthalmoscope  in,  184. 
Brain-electrode,   for   localizing 
the  lesion  in  Jaoksonian  epi- 
lepsy, 760. 


Brain-hypertrophy  distin- 
guished from  hydrocephalus. 
1032,  1034. 

Brain-lesions  in  tubercular  men- 
ingitis, 516. 
Brain-shrinkage    and     hydro- 
cephalus ex  vacuo,  466,  472. 
Brain  -  softening    due   to   clot. 
534. 
local,  causes  of,  534. 
seat  of,  535. 
Brain-substance,   compensation 

after  removal  of,  760. 
Brain  -  surgery,    drainage    in. 
761. 
use  of  the  cyrtometer  in 
774. 
Brain-tumors,  551. 
agraphia  in,  563. 
aphasia  in,  563. 
ataxia  in,  580. 
atrophy  of  optic  nerve  in. 

559. 
basal,  5S2. 

ganglia  in,  572. 
bibliography  of,  588. 
blindness  in,  559. 
cases    of,    563,    567,    572, 

575,  577-579,  581,  582. 
causes  of,  555. 
central,  cases  of,  567. 
cerebellar,  551,  559,  561. 
ataxia  in,  580. 
gait  in,  580. 
operations  for,  587. 
symptoms  of,  579. 
changes  of  disposition  in,- 

558. 
choked  disk  in,  559. 
collateral  effects  of,  554. 
convulsions  in,  558. 
cortical,  561,  562. 

symptoms  of,  562. 
cranial  nerves  in,  576. 
crying  in,  558. 
death  from,  585. 
dementia  in,  559,  562. 
diagnosis    from    brain-ab- 
scess, 583. 
from    chronic    hydro- 
cephalus,   584. 
from   multiple  sclero- 
sis, 510. 
from  tubercular  men- 
ingitis, 584. 
of    cases    involving    a 

parietal  lobe,  568. 
of  existence  of,  583. 
of  variety  of,  583. 
differential    diagnosis    of, 

583. 
disposition  in,  558. 
effects  of,  554. 
enucleation  of,  778. 
epilepsy  in,  563,  564. 
etiology  of,  555. 
extirpation    of,    568,    586, 

778. 
eye-symptoms  of,  559. 
fever  in,  560. 
general  symptoms  of,  557. 
headache  in,  557. 
hemianopsia  in,  569,  570. 
.  '    hemorrhage     during     re- 
moval of,  777. 
in  basal  ganglia,  diagnosis 
of,  574. 
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Brain-tumors  in  corpora  quad- 
rigeruina,574. 
in  cortex  of  cerebral  hemi- 
spheres, 551,  561. 
in  crura  cerebri,  574. 
insomnia  in,  560. 
in    the    Sylvian     fissure, 

571. 
irritations  from,  566. 
Jacksonian     epilensv    in 
564.  ' 

literature  of,  588. 
local  spasms  in,  564. 

symptoms  of,  560. 
localization  of,  562. 
location  of,  572. 
mental    activity    in,    558. 

562. 
motor  area  in,  564. 
of  anterior  central  convo- 
lutions, 563. 
of     frontal    convolutions, 

562. 
of  medulla,  576. 
of  occipital  lobe,  569. 
of  paracentral  lobule,  562. 
of  parietal  lobe,  568. 
of  pons,  576. 

of  posterior  central  convo- 
lutions, 563. 
of  temporo-sphenoidal  lobe, 

571. 
operntion  for,  586,  774. 
optic  neuritis  in,  559. 
pain  in,  557. 
papillitis  in,  559. 
paralysis  from,  567,  571. 
paraphasia  from,  571. 
prognosis  in,  585. 
proportion  of  cases  suitable 

for  extirpation,  587. 
pulse  in,  560. 
reading  in,  569. 
reflexes  in,  577. 
removal  of,  586. 
respiration  in,  560. 
sex  in,  556. 
situation  of,  583. 
statistics  of,  551. 
surgical  treatment  of,  586. 
symptoms  of,  557. 

in    frontal    lobar    in- 
volvement, 562. 
syncope  in,  560. 
syphilitic,     treatment     of, 

585. 
tahle  of,  551. 
table  showing  sex  in,  556. 
temper  in,  558. 
treatment  of,  585,  774. 

after     operation     for, 
780. 
varieties  of,  551. 
vascularity  of,  586. 
vertigo  in,  560,  577. 
vomiting  in,  559. 
word-blindness  in,  569. 
word-deafness  in,  569,  571. 
Brain  -  work     compared    with 

muscle-work,  278. 
Brain-wounds,    gunshot.      See 

Wounds,  Gunshot. 
Breakage  of  retina,  167. 
Break-down  of  health  at  school, 

350,  352. 
Breast-milk,  arsenic  in,  604. 
Breathing  during  exercise,  275. 
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Bridgeport  High  School,  venti- 
lation of,  382,  388,  389. 
Bright's  disease,  eye-symptoms 
of,  209,  211. 
ophthalmoscopic  feat- 
ures of,  208. 
Brissaud's  apparatus  for  regis- 

tering  the  knee-jerk,  459. 
Broca's  centre,  lesion  of,  569. 
Bromides,  ill  effects  of,  1031. 
in     acute     hydrocephalus, 

in  convulsions,  549,  894. 
in  epilepsy,  910. 
in  lead-poisoning,  632. 
in  sick  headache,  792. 
in  tetanus,  933. 
Bromism,  how  avoided,  910. 
Brush,  Dr.  E.  N.,  on  idiocy  and 

imbecility,  1019. 
Brush,  trephine-,  752. 
Bullets,     extraction     of,    from 

head  wounds,  764,  765. 
Buphthalmus,  118. 
Burnett,    Dr.    Charles    H.,   on 
diseases  of  the   ear  in  chil- 
dren, 1. 
Burning  of  school-houBes,  376. 
Burns,  convulsions  from,  878. 
Byers,  Dr.  J.  W.,  on  prophy- 
laxis of  disease  in  children, 
332. 

C. 

Calculus,  lachrymal,  72. 
Calendula  in  chronic  otitis  me- 
dia, 21. 
Calf-muscles   of  children,  255, 

813. 
Calisthenics  in  schools,  369. 
Calomel   in  acute  hydrocepha- 
lus, 470. 
Calves     of     legs,    comparative 

measurements  of,  255,  note. 
Canal,  auditory,  8. 

of  Cloquet,  persistent,  164. 
Canaliculi,  anomalies  of,  71. 
Canaliculus,  lachrymal,  slitting 
of,  75. 
stricture  of,  75. 
surgical  operations  on,  151. 
Canon  of  Carus,  246. 

of  Polykleitos,  243,  244. 
of  Story,  246. 
Cantus  galli,  881. 
Capacity  for  crime,  422. 
Capillary  aneurism  of  the  ret- 
ina, 225,  note. 
Carbo-hydrate  diet,  292. 
Carbo-hydrates  work-producers 
as    well    as    heat-producers, 
259. 
Carbolic  acid  as  a  disinfectant, 

341. 
Carbon  bisulphide,  eye-troubles 

due  to,  234. 
Carbonaceous  foods,  292. 
Carbonic  acid  expired  by  chil- 
dren, 379. 
in  air,  how  estimated, 

390-394. 
poisoning,  377. 
Carcinoma  of  brain,  seats  of, 
551. 
of  skull,  767.    See  Malig- 
nant Growths. 
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Cardiac  stimulants  in  tubercu- 
lar meningitis,  523. 
Caries  of  petrous  bone,  4.  _ 

of  spinal  column,  meningo- 
myelitis  from, 
645. 
myelitis  in,  645. 
See  Meningo- 
Myelitis. 
Carpo-pedal  spasm,  882.      See 

Tetany. 
Carroll's        modification        of 

Lange's  air-test,  393. 
Catalepsy,  941. 

anatomical  features  in,  943. 
artificial,  942. 
attacks  of,  943. 
causes  of,  942. 
definition  of,  941. 
diagnosis  of,  944. 
etiology  of,  942. 
history  of,  941. 
hypnotic,  942,  943,  978. 
hysterical,  978. 
induced,  942. 
medication  in,  944. 
onset  of,  943. 
pathology  of,  942. 
prognosis  of,  944. 
spontaneous,  942. 
symptomatology  of,  943. 
treatment  of,  944. 
Catamenial  period,  dangers  of, 
300. 
hygiene  of  the,  300. 
rest  during  the,  300. 
Cataract,  127. 

acquired,  131. 

lamellar,  132. 
anterior  capsular,  129. 
polar,  129. 

(acquired),  133. 
axial,  129. 
capsular,  133. 
causes  of,  130. 

acquired,  131. 
lamellar,  132. 
central  congenital,  128. 
complete  congenital,  128. 
congenital,  128. 
central,  128. 
membranous,  131. 
posterior  polar,  130. 
diagnosis  of,  128. 
discission  of,  155. 
etiology  of,  130. 
false,  133. 
fluid,  131. 

hai:d  acquired  total,  131. 
incomplete  congenital,  128. 
iridectomy  for,  130. 
lactcous,  131. 
lamellar,  129. 

acquired,  132. 
its     association     with 
convulsions,  888. 
membranaceous,  131. 
milky,  131. 
Morgagnian,  131. 
needling  of,  155. 
operation  for,  155. 
partial  congenital,  128, 129. 
perinuclear,  132. 
polar,  129,  130,  133. 
posterior  polar,  130,  133. 
punctate,  129. 
pyramidal,  129. 


Cataract,  pyramidal,  following 
corneal  ulcer,  80. 
soft  acquired  total,  131. 
spurious,  133. 
stellate,  129. 
traumatic,  132. 
treatment  of,  130. 

traumatic,  132. 
true,  133. 
varieties  of,  128. 

of  acquired,  131. 
zonular,  129. 

(acquired),  132. 
Catarrh,  nasal,  dulness  of  mind 
associated  with,  1044. 
vaginal,  varieties  of,  444. 
Catarrh-snuffs    to    be    avoided, 

38. 
Catarrhal  conjunctivitis,  86. 
ophthalmia,  85.     See  Oph- 
thalmia, Muco-purulent. 
Catelectrotonos,  455. 
Catgut  drainage  in  brain-sur- 
gery, 761. 
oftrephine-wound,757. 
Cathartics  in  acute  hydroceph- 
alus, 470. 
Cat's  eye,  amaurotic,  175. 
Cauda  equina  in  meningo-mye- 

litis,  652. 
Causation  of  disease,  333. 
Cauterization  in  spinal  diseases, 

678. 
Cavities  in  brain-substance,  482. 

See  Porencephalus. 
Cell-action  in   preventing  dis- 
ease, 335. 
Cellar-air  objectionable,  389. 
Cellar-moisture,  evils  of,  375. 
Cellar-plan  showing  a  combined 
heating  and  ventilating  ap- 
paratus, 383. 
Cellars,  construction  of,  396. 
Cellular     elements      destroyed 

during  exercise,  274. 
Cellulitis  of  orbit,  123. 
Central   magnitude  in  anthro- 
pometry, 247. 
Centres,  excito-motor,  864. 
inhibitory,  860,  861,  864. 
senso-motor,  860. 
Cephalalgio  scolaire,  349. 
Cerebellar  abscess,  operation  for, 
770. 
with    optic     neuritis, 
191. 
ataxia,  580. 

diagnosis  of,  580. 
disease,  cases  of,  581. 
tumors,  operations  for,  587. 

cases  of,  581,  582. 
vertigo,  580. 
Cerebral  abscess,   bibliography 
of,    494.      Sea    Ab- 


oocurrence      of,     with 
neuro-retinitis,  191. 
anromia,    the    ophthalmo- 
scope in,  134. 
and  muscular  force,  corre- 
lation of,  278. 
aneurism,  529. 
cortex,  functions  of,  561. 

tumors  of,  561. 
croup,  881. 

degeneration  due  to  embo- 
lism or  thrombosis,  534. 


Cerebral    disease,    ophthalmo- 
scope in,  158. 
headaches,  838. 
hemorrhage,  525. 

age  of  patients  with, 

529. 
aphasia  from,  538. 
associated   movements 

after,  638,  539. 
cases  of,  527. 
causes  of,  526,  529. 
clot  after,  531. 
contractures  after,  539, 

540. 
convulsions  with,  530. 
direct  causes  of,  529. 
etiology  of,  526,  529. 
heart-diseases        and, 

530. 
hemiplegia  from,  530. 
infectious         diseases 

leading  to,  530. 
kidney-diseases       in, 

530. 
locality  of,  529. 
ophthalmoscopic  feat- 
ures of,  184. 
paralysis  in,  530,  537. 
seat  of,  529. 
strabismus  from,  538. 
symptoms  of,  535. 
syphilitic    origin     of, 

531. 
tracings  of  associated 
movements       after, 
539. 
traumatic,  527,  535. 
hernia,  730.     See  Enceph- 
alocele  and  Hernia  Cere- 
bri, 
hypersemia,       ophthalmo- 
scopic features  of,  184. 
palsies,  479. 

age  of  patients  with, 

480,  541. 
analysis  of   cases   of, 

541. 
anatomical  features  of, 

480. 
aphasia  after,  538. 
bibliography    of,    479, 

489. 
causes  of,  4S0,  530. 
coma     in,     4S8,    537, 

547,  548. 
compared  with  polio- 
myelitis      anterior, 
708. 
contractures    in,    486, 

539,  549. 
convulsions    in,    485, 

486,  536,  537,  548. 
oortical  lesions  in,  543. 
oranial  asymmetry  in, 

541. 
definition  of,  479. 
deformities  from,  536. 
diagnosis  of,  487,  543. 
of     the    seat    of 
lesion,  544. 
differential    diagnosis 

of,  546. 
diplegia  in,  541. 
due    to    hemorrhage, 

530. 
encephalitis  in,  481. 
congenital,  482. 


Cerebral  palsies,  epilepsy  with, 
487,  540. 
etiology  of,  480. 
face  in,  486,  537,  541. 
faradism  in,  488. 
from  embolism,  532. 
from     hydrocephalus, 

488. 
from  intracranial   tu- 
mor, 488. 
from  meningitis,  487, 

488. 
from  myelitis,  487, 488. 
from  thrombosis,  530. 
from  transverse  myeli- 
tis, 488. 
from  tubular  meningi- 
tis, 488. 
Gothic  palate  in,  541. 
hebetude  in,  488. 
heiniplegic,   530,   537, 

541. 
hemorrhagic,    diagno- 
sis of,  544. 
history  of,  479. 
idiocy  following,   541, 

547. 
leptocephalus  in,  541. 
lesions  in,  480,  543. 
literature  of,  479,  489. 
localizing     symptoms 

of,  485. 
macrocephalus  in,  541. 
meningeal  cases,  544. 

lesions  in,  543. 
microcephalus  in,  all, 
motor     symptoms    of, 

486,  538. 
muscular  contractures 
in,  486. 
wasting  in,  486. 
nature  of,  479. 
paraplegic,  541. 
pathological    anatomy 

of,  480. 
polioencephalitis  as  a 

cause  of,  544,  545. 
porencephaly  in,  482. 
prognosis  in,  488,  546, 

647. 
reflexes  in,  537. 
scat  of  hemorrhage  in, 

543. 
strabismus  in,  541. 
symptomatology       of, 

485,  542. 
tabular  view  of  results 

of,  541. 
teeth-deformities  after, 

541. 
temperature  in,  537. 
thrombosis    in,    diag- 
nosis of,  544. 
treatment  of,  488,  548. 
convulsions       in, 
549. 
spastic    palsies,    cases    of, 

542. 
thermometer,  494. 
Cerebritis,  diffuse  suppurative, 
following      a      gunshot 
wound,  767. 
prevention  of,  781. 
treatment     of,     763.      See 
Encephalitis. 
Cerebro-spinal  deformities.   See 
Abnormalities. 
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Cerebro-spinal  fever    discrimi- 
nated from  myelitis,  672. 
meningitis      followed     by 
deafness,  40,  43. 
ophthalmoscopic  feat- 
ures of,  194. 
sclerosis,     multiple,     495. 
See  Sclerosis. 
Cerebrum,  absence  of,  728. 
Cerumen,  6,  7,  11. 

in  chronic  otitis  media,  32. 
removal  of,  12. 
Cesspools,  disinfection  of,  342. 
Chair  for  pupils  at  school,  359, 
360,  361. 
ribbed,  in  gymnastics,  312, 

313. 
too  high,  365. 
Chalazion,  54. 
Charcot's    disease,    495.       See 

Sclerosis,  Multiple. 
Charity  institutions,  419. 
Chart  of  personal   and  family 

history,  286. 
Chemical  asepsis,  337. 
disinfection,  339. 
examination   of   urine  for 
lead,  641. 
Chemosis  of   the  conjunctiva, 

101. 
Chest,  massage  of,  327. 

mobility  of,  253. 
Chest-defects  of  the  young,  371. 
Chest-development  corrected  by 

training,  371. 
Chest-expansion  during  various 
acts  and  in  various  positions, 
275. 
Chest-measurements,  253. 
Cheyne-Stokes    respiration    in 
acute     hydrocepha- 
lus, 468. 
in  brain-tumor,  560. 
in  tubercular  meningi- 
tis, 519. 
significance       of, 
519. 
Chicken-pox,   ophthalmoscopic 

features  of,  221. 
Child  convicts,  423. 
Cbild-crowing,  881. 
Childhood,  psychoses  of,  452. 
Children  in  city  schools,  349. 
liability  of,  to  nervous  dis- 
eases, 788. 
medico-legal  testimony  of, 

435. 
weakly,  at  school,  353. 
Children's  hospitals,  409. 
Chloral  in  chorea,  855. 
in  convulsions,  894, 
in  tetanus,  933. 
Chloral  hydrate  in  acute  hydro- 
cephalus, 471. 
Chloride  of  sulphur  poisoning, 

the  eye  in,  234. 
Chlorine  as  a  disinfectant,  340. 
Chloroform    in     brain-surgery, 

775. 
Chlorosis,  massage  in,  331. 
Choked  disk    in    brain-tumor, 
559. 
in  optic  neuritis,  190, 
191. 
Cholera,  ophthalmoscopic  feat- 
ures of,  224. 
Cholesteatoma  of  brain,  554. 


1061 

Chorea,  840. 

anatomical  features  of,  845. 

arsenic  in,  854. 

awkwardness  in,  848,  849. 

barking  in,  849. 

bathing  in,  854. 

brain-,  850. 

brain  in,  846. 

bromides  in,  854. 

cardiac  disease  in,  844,  850. 

causes  of,  840. 

cerebral  origin  of,  847. 

chloral  in,  855. 

chronic,  850,  851. 

cimicifuga  in,  855. 

climate  in,  842. 

complications  of,  850. 

congenital,  841. 

convulsions  with,  851. 

definition  of,  840. 

deglutition  in,  849. 

dementia  after,  850. 

diagnosis  of,  852. 

diet  in,  853. 

digitalis  in,  855. 

distinguished    from    athe- 
tosis, 940. 
from  epileptiform  con- 
vulsions, 852. 
from     multiple     scle- 
rosis, 509. 

dogs  with,  847. 

doubtful  pathology  of,  847. 

due  to  eye-strain,  145. 

duration  of,  851,  853. 

embolism  in,  846. 

exercise  in,  853. 

exhaustion  from,  848. 

electrical  reactions  in,  849. 

electricity  in,  855. 

emotional  causes,  842. 

endocarditis  with,  850. 

epilepsy  in  relation  with, 
845. 

etiology  of,  840. 

excitement  as  a  cause,  842. 

facies  of,  848. 

fright  in,  842. 

from  lead-poisoning,  624. 

galvanism  in,  855. 

gravidarum,  844,  856. 

gray  matter  of  brain   in, 
847. 

heart-disease  in,  844,  850. 

heart-tonics  in,  855. 

heredity  in,  841. 

history  of,  840. 

how   distinguishable    from 
athetosis,  940. 

hyaline  degenerations   in, 
846. 

hyoscyamia  in,  855. 

hysterical,  852. 

in  school-children,  850, 856. 

injuries  received  in,  849. 

intellect  in,  850. 

iron  in,  855. 

its  relation  to  other  dis- 
eases, 461. 

jerking  movements  in,  848. 

laryngeal  complications  in, 
849. 

mania  with,  850. 

marriage  followed  by,  844. 

marriage  in,  856. 

massage  for,  329,  855. 

medication  in,  854. 
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Chorea,  mental  disturbances  in, 
850. 

mind  in,  850. 

movements  of,  848. 

names  of,  840. 

negroes  with,  842. 

not  the  ancient  dancing 
mania,  840. 

one-sided,  848,  851,  852. 

onset  of,  848. 

ophthalmoscope  in,  196. 

opiates  to  be  discarded  in, 
855. 

paralytic,  849. 

parasites  causing,  845. 

pathology  of,  845. 

persistent,  852. 

post-hemiplegic,  852. 

pregnanoy  a  cause,  844, 856. 

prognosis  in,  853. 

puerperal,  844. 

race  in,  S42. 

reading  in,  853. 

recurrence  of,  842,  851. 

reflex,  845. 

rest  essential  to  cure  of, 
853,  854. 

restlessness  in,  848. 

rheumatic,  843,  850. 

school-children  with,  856. 

school-influences  in,  842. 

sedatives  in,  855. 

sex  in,  841. 

sleep  in,  849. 

speech  in,  849. 

spinal,  841. 

spinal  cord  in,  846,  847. 

statistics  of,  840,  843. 

sulphonal  in,  855. 

swallowing  in,  849. 

symptoms  of,  847. 

synonymes  of,  840. 

temper  in,  850. 

tongue  in,  848,  849. 

toxic  causes  of,  843. 

treatment  of,  853. 

twitchings  in,  847. 

weather  in,  842. 

with  hereditary  syphilis, 
595. 

worms  as  a  cause,  845. 
Choreic  hemiplegia,  457. 
Choroid,  abnormalities  of,  160. 

angioma  of,  174,  183. 

coloboma  of,  162. 

detached,  169. 

enohondroma  of,  174. 

granuloma  of,  174. 

in  renal  disease,  210. 

partly  involved  in  a  nae- 
vus,  183. 

rupture  of,  from  contre- 
coup,  166. 

sarcoma  of,  how  discrimi- 
nated -  from  subretinal 
effusion,  172. 

tubercle  in,  227. 

tumors  of,  172,  173. 
Choroidal  embolism,  179. 
Choroiditis  from  ametropia,  170. 

metastatic,  after  mumps, 
207. 

purulent,  as  a  result  of  ob- 
structive   vascular    dis- 
ease, 179. 
Chromate    of  lead,    poisoning 
from,  617,  618. 


Chromium  as  a  factor  in  lead- 
poisoning,  626. 
Church  reformatory  work,  430. 
Cicatricial      ectropion,       how 

treated,  153. 
Cigarettes    forbidden    to  gym- 
nasts, 294. 
Cilia  of  eyelids,  62.     See  Eye- 
lashes. 
Cilio-retinal  blood-vessels,  165. 
Circulation  of  blood  during  ex- 
ercise, 275. 
Circulatory    system,    disorders 
of,  revealed  by  the  ophthal- 
moscope, 177. 
Circumcision,  convulsions  after, 
878. 
for  headache,  838. 
for  reflex  paralysis,  807. 
Cistern-overflows,  398. 
City  hospitals  for  children,  409. 

schools,  children  of,  349. 
Civil    law   regarding    capacity 

of  committing  crime,  422. 
Claw-hand  in  myelitis,  650. 
Cleanliness  in  prophylaxis,  337. 
Cleft  eyelid,  67. 

Cleveland  High  School,  Ohio, 
346. 
Ohio,   school   punishments 
in,  374. 
Clonic  facial  spasm,  801. 

spasm  of  ankle,  454,  459. 
Clequet's  canal,  persistent,  164. 
Clot,  apoplectic,  history  of,  531. 
in    brain,    kinds    of,    534. 
See   Embolism   and 
Thrombosis, 
after  hemorrhage,  531. 
intracranial,    removal    of, 
772. 
Clothing  of  girls,  300. 

of  pupils,  367. 
Club-foot    from     poliomyelitis, 
702,  703. 
hysterical,  989,  995. 
Codeia  in  Pott's  disease,  793. 
Cod-liver  oil  for  multiple  scle- 
rosis, 512. 
Cold  bath,  38,  294. 

feet,  321. 
Cold-water  bathing,  dangers  of, 

38. 
Colic  from  lead-poisoning,  625. 
College-life,    physical    culture 

in,  286. 
Coloboma  of  choroid,  162, 
of  eyelids,  67. 
of  iris,  124. 

of   sheaths    of    the    optic 
nerve,  163. 
Color-blindness,  238. 
hysterical,  987. 
treatment  of,  239. 
Color-perversions   in    hysteria, 

215,  987. 
Color-symptoms  due  to  tobaceo, 

230. 
Color-visions  seen  in  hemicra- 

nia,  195. 
Coma,  significance  of,  488. 
Combustion   of  tissues  during 

exercise,  274. 
Comey's  test  for  lead  in  urine, 

640. 
Common  ln.w  regarding  capacity 
of  committing  crime,  423. 


Compensation  after  loss  of  brain- 
substance,  760. 
Competitive    examinations    in 

schools,  344. 
Compound  fracture  of  the  vault 

of  the  cranium,  761. 
Compression-myelitis,  646.   See 

Meningo- Myelitis. 
Compressional    disease  of   the 
spinal  cord,  646.     See  Men- 
ingo-Myelitis. 
Compulsory  vaccination,  405. 
Concealed    traumatism   of   the 

eye,  166. 
Concussion  of  the  brain,  diet  in, 
763. 
shaving  the  head  in, 

763. 
treatment  of,  763. 
of  the  spine,  malingering 
in,  201. 
ophthalmoscopic  feat- 
ures of,  200. 
Conditions     favoring    disease, 
335. 
of  disease,  333. 
Confession  of  crime  by  children, 

424. 
Confidence  of  a  child,  how  best 

gained,  436. 
Congenital  cyanosis,  the  oph- 
thalmoscope in,  177. 
Conical  cornea,  117. 
Conjunctiva,  chemosis  of,  101. 
croup  of,  95. 
diseases  of,  77. 
essential  shrinking  of,  100. 
hemorrhage  from,  101. 
hypereemia  of,  86. 
lupus  of,  101. 
lymphangiectasis  of,  91. 
pimples   of  the,   94.      See 
also  Keratitis,  Phlycten- 
ular, 
pterygium  of,  102. 
tubercle  of,  99. 
tumors  of,  102. 
xerosis  of,  99. 
Conjunctival  catarrh,  epidemic, 

86. 
Conjunctivitis,    acute,    distin- 
guished  from    muco-pu- 
rulent  ophthalmia,  85. 
aestivalis,  92. 

catarrhal,    85.      See   Oph- 
thalmia, Muco-Purulent. 
chronic,  91. 
croupous,  95. 

diphtheritic,  96.    See  Oph- 
thalmia, Diphtheritic, 
follicularis,  87. 
membranous,  95. 
phlyctenular,  93.     See  also 
Keratitis,  Phlyctenular, 
purulent,    77.       See   Oph- 
thalmia Neonatorum, 
toxio,  91. 
Conner,  Dr.  P.  S.,  on  the  sur- 
gical treatment  of  abnormal- 
ities of  the  brain  and  spinal 
cord,  741. 
Consanguineous         marriages, 

1021. 
Conscience,  nature  of,  422. 
Consent  to  crime,  capacity  of, 

425. 
Constipation,  295. 


Constipation  from  lead-poison- 
ing, 631. 
Construction  of  children's  hos- 
pitals, 409. 
of  hospitals,  416. 
Consumption    in    school  -  chil- 
dren, 352. 
Contagious  diseases  in  schools, 
403. 
incubatory  periods  of, 

408. 
isolation    of    patients 
with,  403. 
ophthalmia  in  schools,  407. 
Contour  of  muscles,  recording 

of,  458. 
Contracture  discriminated  from 
hysterical  contraction,  1002. 
Contractures  after  hemorrhagic 
hemiplegia,  539,  540. 
hysterical,     treatment     of, 

1007. 
in   multiple  cerebro-spinal 

sclerosis,  501. 
prevention  of,  549. 
Contrecoup,     rupture    of    the 

choroid  from,  166. 
Contused    scalp-wounds,    local 

treatment  of,  750. 
Conus,  posterior,  142. 
Convalescent  hospitals,  41S. 
Convolutions  of  brain,  functions 

of,  565. 
Convulsion-contre,  859. 
Convulsions,    857.       See    also 
Laryngismus  Stridulus, 
age  in,  862. 
anaesthetics  in,  895. 
anatomical  changes  in,  890. 
anodynes  in,  895,  896. 
autopsies  after,  890. 
blue-disease  with,  878. 
brain  in,  858. 
brain-disease   a  cause    of, 

880. 
brain-lesions  in,  890. 
bromides  in,  894. 
burns  causing,  878. 
cataract  and,  888. 
causes  of,  460,  857. 
grouped,  891. 
in  general,  861. 
central,  or  non-peripheral, 
857. 
lesions  in,  858. 
cerebral,  858. 
chloral  in,  894. 
chloroform  in,  895. 
circulation  in,  878. 
circulation- disorders  lead- 
ing to,  880. 
circumcision  causing,  878. 
classes  of,  858. 
classification  of,  881,  891. 
cold  to  head  in,  893. 
complicating     pneumonia, 

876. 
deaths  from,  862. 
definition  of,  857. 
dentition    in,     863,     869, 

894,  1029,1030. 
diagnosis  of,  887. 
diagram  illustrating,  861. 
illustrating   the  effect 
of  the  seasons   and 
temperature  in,  872. 
diet  a  cause  of,  870. 
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Convulsions,   differential   diag- 
nosis of,  89 1, 
digestive    troubles     with, 

870. 
discriminated     from    epi- 
lepsy, 892. 
due  to  otitis  media,  24. 
earache  with,  878,  896. 
effects  of,  on  health,  888. 
emetics  in,  894. 
emotional,  879. 
enemata  in,  894. 
enteric  fever  as  a  cause  of, 

876. 
epilepsy  and,  866,  887. 

following,  888. 
epileptiform,  859,  883.    See 

also  Epilepsy, 
essential,  860. 
ether  in,  895. 
etiology  of,  857. 
exanthemata  with,  889. 
exciting  causes  of,  860. 
eye  in,  861. 

fainting  followed  by,  878. 
fever    a    cause    of,    875, 

876. 
food  a  cause  of,  870. 
fright  a  cause  of,  879. 
from  cerebral  hemorrhages, 

530. 
from   lead-poisoning,   628, 

630. 
from    poliomyelitis    ante- 
rior, 880. 
gastro-intestinal   disorders 

in,  871. 
general,  882. 

albuminuria  in,  886. 
bowels  in,  885. 
consciousness  in,  885. 
course  of,  886. 
death  from,  886. 
duration  of,  886. 
eclamptic       condition 

after,  884. 
epileptiform,  883. 
forms  of,  883. 
history  of  an  attack  of, 

883. 
onset  of,  883. 
paroxysm  in,  883. 
prodromes  of,  883. 
prognosis  in,  886. 
pulse  in,  884. 
significance  of,  887. 
*  spasms  of,  883. 

stupor  following,  884. 
symptoms  of,  general, 
883. 
prodromal,  883. 
urine  in,  885. 
varieties  of,  883. 
grouping  of,  891. 
guinea-pig  experiments  re- 
garding, 879. 
guin-lancing  in,  894. 
health  after,  888. 
heart-diseases  with,  878. 
heredity  in,  865. 
hot  bath  in,  893. 
imperfect     respiration     a 

cause  of,  868. 
improper  diet  a  cause  of, 

870. 
in     acute     hydrocephalus, 
468. 


1063 

Convulsions  in  acute  infectious 

fevers,  875. 
in  cerebral  palsies,  485, 536. 
in  heart-diseases,  progno- 
sis in,  889. 
in  inherited  syphilis,  590, 

591,  592. 
in  measles,  889. 
in  multiple  cerebro-spinal 

sclerosis,  501,  509. 
in  poliomyelitis    anterior, 

695. 
in  scarlet  fever,  889. 
in  whooping-cough,  889. 
indigestion  a  factor  in,  870. 
infantile,  857. 
insect-bites  a  cause  of,  878. 
intermittent  fever  in,  876. 
intestinal  disorders  in,  871. 
intestinal  parasites  a  cause 

of,  874. 
inward,  866,  831. 
irritation  of  nerves  in,  878. 
irritations  causing,  877. 
kinds  of,  891. 
lancing  the  gums  in,  894. 
laryngeal  causes  of,  879. 
malarial,  876. 
mechanism  of,  864,  880. 
meteorological     conditions 

favoring,  871,  874. 
morbus  coeruleus  with,  878. 
morphine  in,  895. 
mortality  from,  887. 
nerve-centres  in,  858. 
nerve-irritation  in,  878. 
newly-born  with,  887. 
nitrite  of  amyl  in,  895. 
non-organic,  796.     See  also 

Eclampsia, 
of  special  muscles  or  parts, 

885. 
Ophthalmoscope  in,  861. 
opiates  in,  895. 
overfeeding  in,  870. 
pain  in,  896. 
paroxysm  of,  how  treated, 

893. 
pathology  of,  890. 
peripheral,  858. 
peripheral  nerve-irritation 

in,  878.  _ 
pertussis  with,  877. 
pneumonia  as  a  cause  of, 

876. 
post-mortem    appearances 

after,  890. 
process  of,  864. 
prodromes  of,  882. 
rachitis  and,  866,  888. 
reflex  origin  of,  864,  866. 
remedies  in,  895. 
results  of,  888. 
rickets  a  cause  of,  866,  888. 
salaam,  801. 

scalds  causing,  878. 

season  of  year  in,  871,  874. 

sequels  of,  890. 

sex  in,  865. 

significance  of,  857. 

skin-disease  with,  878. 

spinal  cord  in,  858. 

spinal-cord  disease  causing, 

88°- 
statistics  of,  862,  865,  866, 

871,  877,  887. 
stings  as  a  cause  of,  878. 
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Convulsions,  stomach  disorders 
in,  871. 
symptomatology  of,  881. 
teething  in,  863,  869,  894, 

1029,  1030. 
temperature  a  cause  of,  875. 
temperature  in,  871,  874. 
tendency  towards,  866. 
tickling  a  cause  of,  878. 
toxaeinic,  875,  877. 

significance  of,  889. 
tracings     illustrating    the 
effect  of  the  seasons  on, 
872 
treatment  of,  548,  892,  896. 
typhoid  fever  and,  876. 
unilateral,  885. 
uremic,  797,  877. 

treatment  of,  896. 
varieties  of,  858,  891. 
warm  bath  in,  893,  896. 
weather  in,  871,  874. 
whooping-cough  with,  877. 
with  chorea,  851. 
worms  as  a  cause  of,  874. 
Convulsive  centre,  905. 
in  epilepsy,  905. 
tendency,  871. 
tic,  801,  996. 
Co-ordination,  disturbances  of, 
460. 
the  office  of  sensations,  567. 
Copenhagen,   school-health   of, 

347. 
Coprolalia,  996. 

Cord,  abnormalities  of  struct- 
ural, 728.      See  Abnor- 
malities, 
hernia  of  spinal,  732. 
Corectopia,  124. 
Cornea,  abscess  of,  106, 107, 109. 
affections  of,  103. 
amyloid   degeneration   of, 

101. 
anomalies  of,  119. 
congenital  opacity  of,  119. 

staphyloma  of,  119. 
conical,  117. 
dermoid  tumor  of,  118. 
diseases  of,  103. 
herpes  of  the,  117. 
in  ophthalmia  neonatorum, 

80. 
infantile  ulceration  of,  99. 
inflammations  of,  103.  See 

Keratitis, 
massage  of,  110. 
necrosiB  of,  99. 
pemphigus  of,  100. 
tumors  of,  118. 
varieties  of  xerosis  in,  100. 
Corneal  leucoma,  107. 

tattooing  for,  154. 
macula,  107. 
nebula,  107. 

opacity,  interstitial,  113. 
perforation,  prevention  of, 
108. 
treatment  of,  109. 
staphyloma,  107. 

operation  for,  154. 
ulcer,  105. 

causes  of,  106. 
circular,  1U6. 
constitutional       treat- 
ment of,  109. 
creeping,  106. 


Corneal  ulcer,  dentition  in,  110. 
due  to  ophthalmia,  80. 
etiology  of,  106. 
excavated,  105. 
gouged-out,  105. 
infecting,  106. 
phlyctenular,  104. 
results  of,  107. 
serpiginous,  106. 
shallow  central,  106. 
sloughing,  106. 
small  central,  105. 
teeth  in,  110. 
treatment  of,  108. 
results  of,  1 10. 
Corpora  quadrigeinina,  tumors 

or',  574. 
Corporal  punishment  a  cure  for 
infantile    masturba- 
tion, 1050. 
in  reformatories,  434. 
in  schools,  374. 
Corpus  callosum,  tabes  of,  739. 
Correctional    institutions,  428, 

429. 
Correlation   and  convertibility 

of  heat  and  motion,  258. 
Corrosive  sublimate  as  a  disin- 
fectant, 341. 
Cortical  agencies,  idiocy   from, 
546. 
areas  of  brain,  565. 
irritations  of  brain,  566. 
speech  areas,  570. 
Cost     of     ventilating     school- 
houses,  387,  388. 
Cottnge  hospitals,  413, 414,  419. 
plan  for,  420. 
system     in     reformatories, 
431. 
Cotton-holder    for   ear-disease, 

21. 
Cough,  hysterical,  979,  984. 

in  habit-spasm,  802. 
Country  privy,  supervision   of, 
400. 
sites    for    children's    hos- 
pitals, 410. 
Crab-louse  in  eyebrows,  53. 
Cramp,  massage  in,  329. 
Cranial  defects,  734.     See  Ab- 
normalities of  Cranium, 
fracture,  basal,  761. 

compound,  operations 
for,  761. 
peculiarities    as    signs   of 

disease,  448. 
vault,    fractures    of,   thoir 
surgical  treatment,  751. 
Craniectomy,  784. 
Cranioschisis,  730. 
Craniotabes,  laryngismus  strid- 
ulus in,  868. 
syphilitic,  868. 
Cranium  proganueum  in  cerebral 

palsy,  541. 
Creeping  in  infanoy,  281. 
Crime,  juvenile,  422. 

public      methods     of 
preventing,  426. 
nature  of,  426. 
treatment  of,  428. 
Crises,    nocturnal,    nature   of, 

1009. 
Cross-eye,   136.     See   Strabis- 
mus. 
Croup,  cerebral,  881. 


Croup,  false,  881. 

of  the  conjunctiva,  95. 
spurious,  881. 
Croupous  ophthalmia,  95. 
Crowing,  881. 

Crura  cerebri,  tumors  of,  574. 
Cry,  significance  of,  450. 
Cryptophthalmos,  68,  120. 
Crystalline    lens,    diseases   of, 

126.     See  Lens. 
Crystallocorrus,  126. 
Cubit,  an  old  standard  of  meas- 
urement, 244,  253. 
Cup  of  celluloid   after  removal 

of  part  of  skull,  780. 
Curtains    for    school   windows, 

385. 
Curvature,  lateral,  of  spine,  355. 
of    spine,   hysterical,    how 
diagnosed,  1002. 
Curves    described    by    foot    in 
walking,  627. 
by  head   and  hips   in 
walking,  266. 
Custody   of     children,    public, 

429. 
Cutaneous  signs  of  lead-poison- 
ing, 629. 
Cyanosis,    congenital,   ophthal- 
moscopic symptoms  of,  177. 
Cyclopia,  121. 
Cyclops,  729. 

Cyrtometer  for  the  head,  774. 
Cyst,  apoplectic,  formation  of, 
531. 
cerebral,  due   to  embolism 

or  thrombosis,  533. 
embolic,  534. 
intracranial,  treatment  of, 

780. 
Meibomian,  54. 

operation  for,  151. 
of  brain,  seats  of,  551. 
of  orbit,  123. 
Cystic  tumor  of  brain,  pathol- 
ogy of,  553. 
Cysticercus  cellulose  in  the  eye, 
238. 
of  the  brain,  551,  553. 
Cytophagic  processes,  334,  335. 


D. 

Daoryoadenitis,  70. 

Dacryocystitis,  72. 

Dacryops,  70. 

Dactylology,  46. 

Damp  soil  as  a  cause  of  phthisis, 

354. 
Dana,  Dr.  C.  L.,  on  hereditary 
ataxia  and  locomotor  ataxia, 
716. 
Dancing  as  an  exercise,  282. 
mania  not   identical  with 
chorea,  840. 
Darkness,  physical  and  psychi- 
cal effects  of,  993. 
Day  at  school,  routine  of,  373, 

374. 
Day's  work  in  schools,  344. 
Deaf  children,  hygiene  of,  47. 
Deaf-muteness,  congenital,  32, 
45. 
dactylology  in,  46. 
deteotion  of,  46. 
due  to  malformations,  3. 
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Deaf-muteness,    education    in, 
46. 
from  chronio  non-purulent 

otitis  media,  32. 
hygiene  in,  45. 
in  chronic  otitis  media,  36. 
latent  hearing  in,  47. 
lesions  in,  45. 
mental  defect  from,  1034. 
nervous  lesions  in,  45. 
prevention  of,  36. 
speech  taught  in,  46. 
Deafness,   anatomical    features 
of,  48. 
artificial  relief  of,  48. 
due  to  ear-plugs  of  wax, 

etc.,  11. 
following     oerebro  -  spinal 

meningitis,  40,  43. 
following  mumps,  40. 
hysterical,  988. 
improved    by    systematic 

training,  48. 
in  multiple  cerebro-spinal 

sclerosis,  501. 
incomplete,  47. 
incurable,  39. 
its  effects  on  the  external 

auditory  canal,  14. 
mechanical  relief  of,  36. 
prognosis  and  treatment  of, 
41. 
Death,  the  eye-fundus  at,  239. 
Debility  as  a  factor  in  disease, 

336,  343. 
De  Chaumont  on  air-supply  for 

children,  379. 
Defective  ventilation,  386. 
Deformities,  cerebro-spinal.  See 

Abnormalities. 
Deformity    and    beauty,    rela- 
tions of,  245. 
exercise    for   the  cure  of, 

324. 
from  poliomyelitis  anterior, 

702,  703. 
spinal,  in  schoolchildren, 
355. 
Degeneration  of  cerebral  blood- 
vessels, 529. 
Degenerative  changes  in  arsen- 
ical poisoning,  603. 
Delinquent  children,  isolation 
of,  428. 
manual    training    of, 

433. 
reclamation  of,  426. 
Delusional    insanity,   childish, 

1053. 
Dementia    distinguished   from 
idiocy,  1029. 
in  multiple  cerebro-spinal 

sclerosis,  500-511. 
infantile,  449,  452,  453. 
syphilitic,  597. 
Dengue,  ophthalmoscopic  feat- 
ures of,  224. 
Denominational   reformatories, 

430. 
Dental  irritation,  its  effects  on 

the  ear,  14. 
Dentition  as  a  cause  of  acute 
purulent  otitis  me- 
dia, 23. 
of  convulsions,  796. 
in  convulsions,  894. 
in  corneal  ulceration,  110. 


Dentition    in   salaam    convul- 
sions, 801. 
relation  of,  to  rachitis,  461. 
Depressed  vitality  a  cause  of 

disease.  343. 
Dercum,  Dr.  F.  X.,  on  tetanus, 
913.  ' 

Dermoid  cyst  of  eyebrow,  69. 

tumor  of  cornea,  118. 
De  Schweinitz,  Dr.  6.  E.,  on 
affections  of  the  eyelids,  lach- 
rymal    apparatus,    conjunc- 
tiva, and  cornea,  50. 
Desk -construction,    principles 

of,  365. 
Desks  at  school,  358. 

too  high,  356. 
Destruction    of    cell  -  elements 

during  exercise,  274. 
Detached  choroid,  169. 

retina,  168. 
Detection    of    motor    disturb- 
ances, 453, 
of  sensory  disturbances  in 
young  children,  449,  455. 
Determination  of  sensory  dis- 
turbances, 449. 
Development    of    muscles     by 
exercise,  273,  274. 
physical,  241. 
of  boys,  283. 
Diabetes    in  multiple  cerebro- 
spinal sclerosis,  502,  507. 
ophthalmoscopic     features 
of,  224. 
Diagnosis,  electrical,  454. 
Diagrams  of  curves  described 
by  the  foot  in  walking, 
267. 
of  curves  of  head  and  hips 

in  walking,  266. 
of  foot-motion  in  running, 

269. 
of  foot-movement  in  high 

jumping,  273. 
of  hand-motion  in  rowing, 

270. 
of  head- motion  in  rowing, 

270. 
of  heights  of  boys,  248. 
Dianoux's  operation  for  entro- 
pion, 152. 
Diarrhoea,  faecal  air-poisoning 

a  cause  of,  395. 
Diet,  291.     See  also  Foods. 

while  training,  291. 
Dietaries,  293. 
Digestion,  impairment  of,  due 

to  eye-strain,  145. 
Diphtheria  as  a  cause  of  as- 
thenic mastoid  periosti- 
tis, 29. 
in  schools,  407. 
of    the     conjunctiva,     96. 
See   Ophthalmia,    Diph- 
theritic, 
ophthalmoscopy  of,  219. 
propagated    by    air-    and 

water-pollution,  395. 
propagation  of,  407. 
return  of  pupils  to  school 
after,  404,  405. 
Diphtheritic  meningitis,  661. 
'  ophthalmia,  96.     See  Oph- 
thalmia, Diphtheritic, 
paralysis,  808.    See  Paral- 
ysis, Diphtheritic 


Diplegia,  acute  onset  of,  536. 

in  cerebral  palsies,  541. 
Diploe,  absence  of,  754,  755. 
bleeding  from,  757. 
osteogenetic  powers  of,  750. 
Direct  steam-heat,  389. 
Direction-test   for  sensory  dis- 
turbances, 450. 
Discipline  in  reformatories,  434. 
Discission  of  cataract,  155. 
Diseases  due  to  depressed  vital- 
ity, 343. 
school-influences,  343. 
of  the  eye,  120. 

nervous  system,  447. 
Disinfectants,  absorbent,  342. 

definition  of,  337. 
Disinfection  by  absorbents,  342. 
by  bichloride  of  mercury, 

341. 
by  boiling,  339. 
by  carbolic  acid,  341. 
by  chlorine,  340. 
by  fumigation,  339. 
by  gaseous  agents,  339. 
by  heat,  338. 

by  perchloride  of  iron,  342. 
by  permanganate  of  potas- 
sium, 342. 
by  steam,  339. 
by  sulphur  dioxide,  340. 
chemical,  339. 
of  cesspools,  342. 
of  sewers,  342. 
of  water-closets,  342. 
processes  of,  337. 
Disk,  atrophy  of,  from  embo- 
lism, 178. 
choked,  in  optic  neuritis, 

190,  191. 
malformation  of,  159. 
Dislocation  of  lens,  127. 
Disordered      menses       during 

school-years,  351. 
Displacement  of  pupil,  124. 
Disseminated     sclerosis,     495. 

See  Sclerosis,  Multiple. 
Distichiasis,  62. 
Disturbances  of  co-ordination, 
460. 
of   hearing,   their  signifi- 
cance, 451. 
of   vision,  significance  of, 

451. 
sensory,   how   detected  in 
young  children,  449. 
Diving,  dangers  of,  to  the  ear, 

38. 
Dizziness    from    brain  -  tumor, 

560. 
Dobell's  solution,  34. 
Dog-chorea,  847. 
"  Doli  capacitas,"  age  of,  422, 

424. 
Double  consciousness  in  epilep- 
tics, 899,  900. 
Drain-effluvia,  394. 
Drainage  after  trephining,  772. 
for  hospitals,  415. 
in  brain-surgery,  761. 
in  gunshot  wounds  of  the 

head,  764. 
natural,  397. 
of  buildings,  394. 
of  cerebral  ventricles,  per- 
manent, 782. 
plans  for,  396. 
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Drainage-tube  after  removal  of 
brain-tumor,  779. 

Draughty  sohool-rooms,  386. 

Drawing  in  schools,  366. 

Dreams,  nature  of,  1009,  1011, 
1017. 

Dress-reform,  300. 

Dressing  the  wound  after  re- 
moval of  brain-tumor,  779. 

Drill,  military,  in  schools,  372. 

Drinking-water,  lead-poisoning 
from,  618. 

Drinks  while  training,  294. 

Dropsy  of  the  brain,  466.     See 
Hydrocephalus. 

Drugs  as  causes  of  conjunctivi- 
tis, 91. 

Drum   of  ear,  14.     See   Mem- 
brana Tympani. 

Drunkards'    children,    convul- 
sions in,  866. 

Duct,    nasal,    72.      See    Nasal 
Duct. 

Dulness  of  intellect,  996. 

Dura  mater,  bleeding  from,  757. 
excisions  and  incisions  of, 

769. 
hematoma  of,  ophthalmo- 
scopic   observations    in, 
192. 
inflammation   of,  ophthal- 
moscope in,  192. 
wounded  in  trephining,  758. 

Dust  as  a  cause  of  phthisis,  352. 

Dynamograph,  462. 

Dysentery,  faecal  air-poisoning 
a  cause  of,  395. 

Dyslalia,  463. 

Dysphagia,  hysterical,  453. 

Dystrophies,  progressive   mus- 
cular, 812. 

Dwarfness  not  a  monstrosity, 
249. 

Dying,  the  eye-fundus  of  the, 
239. 

Dyspepsia  at  school,  348. 


Ear,  1. 

absence  of,  4. 

anatomy  of,  2. 

aspergillus  of,  12. 

at  birth,  2,  7. 

boxing  the,  5,  15. 

canal  of,  8. 

chronic  discharge  from,  14. 

cleansing  the,  5,  6,  7. 

diagnosis  of  foreign  bodies 

in,  9. 
discharge  from,  its  signifi- 
cance, 25. 
diseases,  1. 

age  as  a  fnctor  in,  1. 

of  the  middle,  16. 
drum   of,    14.     See   Mem- 

brana  Tympani. 
effects  of  teething  on,  14. 
epithelial  plugs  in,  11. 
examinations  of,  7. 
external,  1.     See   Auricle, 
fistula  of,  4. 
foreign  bodies  in,  8. 

causing     reflex     phe- 
nomena, 10. 
hygiene  of,  38. 

in  deaf-mutes,  45. 


Ear,   inflammation  of,   due   to 
aspergillus,  12. 
due  to  plugs,  11. 
external    diffuse,    12. 
See  Otitis, 
inflation  of  middle,  19. 
injuries  of,  5,  9. 
insects  in,  10. 
insufflation      of     powders 

into,  22. 
internal,  diseases  of,  39. 
causes  of,  40. 
classes  of,  40. 
forms  of,  40. 
mumps    a    cause 
of,  40. 
effects  of  quinine  on, 

44. 
effects  of  salicylic  acid 

on,  44. 
injuries  leading  to  dis- 
ease of,  40. 
pathology  of,  42, 
labyrinth  of,  39. 
maggots  in,  10. 
malformations  of,  3, 4, 8, 14. 
mastoid  disease  of,  29.    See 

Mastoid  Disease, 
membrana  tympani  of,  3. 
middle,  3,  8. 

aeration  of,  17. 
diseases  of,  16. 
inflammation    of,    18. 

See  Otitis  Media, 
pathology  of,  16. 
mirrors  for,  7. 
nervous      connections     of, 

with  the  teeth,  14,  23. 
of  a  child,  peculiarities  of, 

2,  15. 
ossicles  of,  3. 
paracentesis  of  membrana 

tympani  in,  22. 
piercing  the,  6. 
plugs  of  wax  in,  11. 
polypi  in,  13,  25,  26. 
poultices    to,    condemned, 

13,  19,  24. 
pulling  the,  6. 

reflex  phenomena  from  ir- 
ritation of,  10. 
relations  of,  with  the  teeth, 

14,  23. 
ringing  in,  13. 
speculum  for,  7. 
structure  of,  39. 
surgical  injuries  of,  9. 
syringing  the,  8. 
toilet  of,  11,  12. 
treatment    of    aspergillus 

in,  12. 
otitis,  13. 
tympanic  cavity  of,  3. 
vernix  caseosa  in,  7. 
washing  out  the,  6,  7,  8. 
Earache,  16,  18,  24,  37. 
hysterical,  984. 
in  convulsions,  878. 
in  deaf-mutes,  46. 
treatment  of,  13. 
Ear-disease  a  cause  of  suppura- 
tive meningitis,  490. 
oauses  of,  3,  15. 
petrous  bone  in,  4. 
prevention  of,  38. 
Ear-drum,    perforation-whistle 
of,  16. 


Ear-trumpet,  36,  47. 
Ear-wax,  11,  67.    See  Cerumen. 
Earth  for  privies,  400. 
Earth-closets,  disposal  of  mat- 
ters from,  400,  402. 
for  country  schools,  401. 
Eating-habits    of    school-chil- 
dren, 348. 
Echolalia,  996. 

Eclampsia,  alimentary  canal  in, 
796. 
causes  of,  461,  796.  ^ 
chloroform  in,  798. 
definition  of,  796,  857. 
dentition  in,  796. 
diagnosis  of,  798. 
digestion  in,  796, 
epilepsy    simulated      by, 

797,  798. 
etiology  of,  796. 
heredity  in,  866. 
malarial,  876. 
peripheral  irritations  caus- 
ing, 797. 
prognosis  in,  798,  888. 
stomach  in,  796. 
symptoms  of,  797. 
teething  in,  796. 
treatment  of,  798. 
uraemia  and,  797. 
worms  in,  796. 
Eclamptic  idiocy,  1029. 
Ectopia  lentis,  126.    See  Lens. 

tarsi,  66. 
Ectropion,  63,  64. 

cicatricial,     bow     treated, 
153. 
Eczema  of  the  conjunctiva,  93. 
See  also  Keratitis,  Phlycten- 
ular. 
Education,    moral    value     of, 
427. 
physical,  288. 
sex  in,  351.  See  also  School. 
Educational  gymnastics,  303. 
Edwards,  Dr.  Wni.  A.,  on  mas- 
sage, 325. 
Effluvia,  poisonous,  394. 
Egyptian  ophthalmia,  88.     See 
Ophthalmia,  Granular, 
standard  of  anthropometry, 
242. 
Election    of    places    for    tre- 
phining, 771. 
Electric  light,  effects    of,  upon 
the  retina,  170. 
reactions    of   normal    and 
paralyzed  muscles  com- 
pared, 704. 
Electrical  diagnosis,  454. 

in  paralyses,  457. 
Electrodes  for  diagnosis,  455. 
Elevator,  Horsley's  periosteal, 
754. 
in  skull-fracture,  752. 
Embolic  cysts,  534. 
Embolism,  cerebral,  causes  of, 
532. 
effects  of,  533,  534. 
cases  of,  533. 
defined,  525. 
meningeal,  signs  of,  544. 
of  the  choroid,  179. 
symptoms  of,  535. 
within  the  eyeball,  177. 
Embolus    discriminated    from 
thrombus,  534. 


Embryonic  conditions  of  retina, 

persistent,  164. 
Emissions,     nocturnal,     1049. 

See  Masturbation. 
Emmetropia,  140. 
Emotional  convulsions,  879. 
Emotions,  development  of,  1041. 
Encephalitis,  congenita],  482. 
in  oerebral  palsies,  481. 
mercurials  in,  764. 
opiates  in,  764. 
prophylaxis  of,  763. 
sedatives  in,  764. 
septic,  prevention  of,  776. 
shaving  the  head  in,  763. 
stimulants  in,  764. 
suppurative,  493. 
symptoms  of,  763. 
treatment  of,  762. 
Encephalocele,  730. 
oontents  of,  741. 
diagnosis  of,  742. 
locality  of,  730,  741. 
nature  of,  741. 
palliative  treatment  of,  742. 
reduction  of,  742. 
size  of,  741. 
Encephalopathic  affections    in 
lead-poisoning,  627,  630,  631. 
Enchondroma  of  the   choroid, 

174. 
Enteric  fever,  causation  of,  394. 
convulsions  in,  876. 
diseases    of   labyrinth 

in,  43. 
followed    by    menin- 
gitis, 661. 
mental      sequela;    of, 

1045. 
ophthalmoscopic      le- 
sions in,  217. 
Entozoa  in  the  eye,  238. 
Entropion,  62,  63. 

operations  for,  151. 
Enucleation  of  the  eye,  149, 150. 
Environment,  moral  results  of, 

427,  428. 
Epicanthus,  66. 

extern  us,  67. 
Epidemics  in  schools,  403-408. 
Epilepsy,  899. 
age  in,  902. 

anatomical  features  in,  903. 
and  chorea,  846. 
aura  of,  899. 
belladonna    treatment    of, 

911. 
bibliography  of,  911. 
borax  in,  910,  911. 
brain  in,  903. 
bromides  in,  910. 
causes  of,  902,  906. 
characters     of,    compared 
with  those  of  hysterical 
fits,  999. 
Chaslin's  views  on  sclerosis 

as  a  cause  of,  904. 
classification  of,  903. 
clinical  symptoms  of,  899. 
complicating  idiocy,  1030. 
convulsive  centre  in,  905. 
cornu  Ammonis  in,  904. 
cortical    involvements    in, 

905. 
countenance  in,  899,  902. 
curability  of,  907. 
definition  of,  899. 
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Epilepsy,  deterioration  follow- 
ing, 1030. 
development  of,  from  hys- 
teria, 997. 
diagnosis  of,  906. 

from  hysteria,  997. 
Jacksonian  form  from 
hystero  -  epilepsy, 
998.  l  *' 

discriminated    from    con- 
vulsions, 892. 
discriminated  from  hyster- 
ical attacks,  907. 
double     consciousness     in, 

899,  900. 
drainage-tube     after     tre- 
phining for,  759. 
dream-like  states  in,  900. 
effects  of,  1031. 
environment  in,  901. 
etiology  of,  902. 
extracranial  lesions    caus- 
ing, 906. 
face  in,  899,  902. 
following     night  -  terrors, 

1047. 
from     brain  -  convulsions, 

563,  564. 
from   lead-poisoning,   617, 

628,  630. 
from  otitis,  451. 
guinea-pigs  with,  903. 
histological     changes     in, 

904. 
hysteria  with,  976. 
hysterical.      See   Hystero- 

Epilepsy. 
hysterical  affinities  of,  997. 
hystero-,    900,    972.      Set 

Hystero-Epilepsy. 
idiocy  following,  1029. 
idiopathic,  900,  903. 

discriminated        from 
symptomatic  epilep- 
tiform   convulsions, 
906. 
nature  of,  906. 
in  cerebral  palsies,  540. 
in  school-children,  350. 
its  relation  to  hemicrania, 

792,  901. 
Jacksonian,  902. 

how         distinguished 
from       hystero-epi- 
lopsy,  998. 
lesion  in,  localized  by 

electrical  test,  760. 
operative   surgery   in, 
760. 
laryngeal,  900. 
lesion  determined  by  elec- 
tricity, 760. 
lesions  associated  with,  903. 
lesions  in,  902,  903. 
major  and  minor,  S99. 
malnutrition  a  cause,  903. 
maximum-dose    treatment 

with  bromides,  911. 
migraine  related   to,   792, 

901. 
modus  operandi  of,  905. 
names  of,  899. 
neurogliar  sclerosis  in,  904. 
night-attacks  of,  900,  998. 
nocturnal,  900,  998. 
only  a  symptom,  900. 
operative  treatment  of,  759. 
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Epilepsy,    ophthalmoscope    in. 
197,  861. 
organic  origins  of,  902. 
pathological    anatomy    of. 
903.  ' 

periodicity  in,  901,  909. 
peripheral  lesions  causing 
906. 
treatment  of,  908. 
placeboes  in,  901. 
preceded  by  night-terrors. 

1014. 
procursive,  900,  902. 
prognosis  iD,  907. 
pupils  in,  902. 
recurrence  of,  901. 
sclerosis  of  brain -elements 

.  in,  904. 
sex  in,  903. 
simulated     by     eclampsia, 

796,  797,  798. 
simulation  of,  907. 
statistics  of,  902. 
surgical  treatment  of,  908. 
symptoms  of,  clinical,  899. 
Bynonymes  of,  899. 
syphilitic,  592. 
cases  of,  593. 
symptoms  of,  593. 
teething  a  cause  of,  1030. 
theories  regarding,  906. 
treatment  in  the  fit,  901. 
treatment  of,  908. 

of     peripheral    cases, 

908. 
operative,  759. 
trephining  for,  759,  908. 
types  of,  899,  900. 
varieties  of,  903. 
vertigo  in,  899,  900. 
with  cerebral  palsies,  487. 
with  migraine,  909. 
Epileptic  children,   pyromania 
in,  452. 
condition,  859. 
convulsions,     methods    of 

producing,  905. 
diathesis  and  convulsions, 

866. 
idiocy,  1029. 

seizures   in  multiple  cere- 
brospinal sclerosis,  501. 
Epileptiform   convulsions,  796, 
883.      See  also   Ec- 
lampsia, 
discriminated        from 
chorea,  852. 
phenomena  due  to  foreign 
body  in  the  ear,  10,  12. 
Epilepto-hysteria,  973,  976. 
Epileptoid   state   with   organic 

brain-disease,  461. 
Epiphora,  71. 

from  dacryocystitis,  72. 
operations  for,  150. 
Episcleritis,  123. 
Epithelial  plugs  in  the  ear,  11. 
Erb's  juvenile  form  of  muscu- 
lar atrophy,  817. 
Erect  posture,  mechanics  of,  261 . 
Ergot  for  multiple  sclerosis,  511. 
in  myelitis,  678. 
in  suppurative  meningitis, 
492. 
Erysipelas  of  eyelids,  56. 

ophthalmoscopic     features 
of,  22. 
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Erythema  nodosum  with  tuber- 
cular meningitis,  518. 
Eserine  for  corneal  ulcer,  103. 
in  ophthalmia  neonatorum, 

84. 
in  wounds  of  the  eye,  149. 
Esmarch  tube  in  head-surgery, 

776. 
Essential  shrinking  of  the  cor- 
nea, 100. 
Etablissement  de  Bienfaisance, 

419. 
Ethmoid  bone,  fracture  of,  762. 
Eustachian   tube,   anatomy  of, 
17. 
artificial    opening    of, 

19. 
closure  of,  17. 
functions  of,  17. 
in  chronic  non-puru- 
lent otitis  media,  31, 
33. 
Evolution  of  mind,  426. 
Exaltations  of  motility,  460. 
Examination       of       children, 
medico-legal,  435. 
physical,  287,  438. 
Examinations   in  schools,  mis- 
chief done  by,  344. 
of  physicians  in  court,  444. 
Exanthemata,    convulsions    in 

the,  889. 
Exanthematous  diseases,  disin- 
fectants in,  338,  340. 
eye-complications    in, 

220. 
in  schools,  403. 
ophthalmoscopy       of, 
210. 
ophthalmia,  85. 
Excavated  corneal  ulcer,  105. 
Excess  of  food,  293. 
Excitability  of  muscles,  456. 
Excito-motor  centres,  864. 
Exercise,  255. 

abuse  of,  279. 
and  longevity,  279. 
and  respiration,  274,  275. 
avoidance  of    dangers   in, 

280. 
benefits  of,  279,  371. 
cure  by,  301. 
effects  of,  274. 

on  appetite,  276. 
on  diaphragm,  276. 
on  heart,  276. 
on      nervous    system, 

276. 
on  puberty,  276. 
for  girls,  296. 
for    young    children,  281, 

282. 
good  effects  of,  277,  371. 
heart  daring,  275. 
historic  examples  showing 

its  benefits,  277. 
ill  effects  of,  279. 
in  childhood,  281. 
in  infancy,  281. 
in  treatment  of  spinal  cur- 
vature, 357. 
injurious  in  some  cases  of 

chorea,  853. 
moral  effects  of,  276. 
of  school-children,  369. 
preparation  for,  279. 
pulse  in,  275. 


Exercise,  systematic,  289. 
second  wind  in,  275. 
skin  in,  276. 
summary    of   benefits    of, 

279. 
table  of  results  of,  296. 
Exercises  classified,  282,  304. 
medico-gymnastic,  303. 
varieties  of,  274. 
Exhaustion    of    muscles    from 

overwork,  280. 
Exophthalmic  goitre,  952. 

anatomical  features  of, 

953. 
cardiac  symptoms  in, 

953,  .954. 
causes  of,  952. 
diet  in,  956. 
etiology  of,  952. 
exophthalmos    absent 

in,  952. 
exophthalmos  in,  955, 

956. 
eye-ground  in,  205. 
galvanism  in,  955, 956. 
heart  in,  953,  954. 
heredity  in,  952. 
history  of,  952. 
lesions  in,  953. 
names  of,  952. 
nerve-lesions  in,  953, 

955. 
pathology  of,  953. 
pulse  in,  954. 
sex  in,  952. 
strophanthus  in,  955, 

956. 
sympathetic  nerve  in, 

955. 
symptoms  of,  954. 
synonymes  of,  952. 
thyroid  gland  in,  953, 

954. 
treatment  of,  955. 
Expert  testimony,  444. 
Exposure  to  weather,  dangers 

of,  281. 
Extension   of  limbs  in  swim- 
ming, 271. 
External  hydrocephalus,  471. 
hygiene  of  schools,  375. 
rectus,  paralysis  of,  135. 
Extra-dural  tumor  of  the  spinal 

canal,  785. 
Extravasations  of  blood  within 

the  eye,  traumatic,  167. 
Extremities,    lower,    measure- 
ments of  the,  254. 
upper,    measurements    of 
the,  253. 
Eye,  50. 

abnormal  pigmentation  in, 

160. 
abnormalities  in,  159. 
absence  of,  120. 
ametropia  in,  140. 
artificial,  157. 
atropine  in  wounds  of,  149. 
blind  spot  of,  covered  by  a 

membrane,  159. 
burns  of,  148. 
ciliary  wounds  of,  149. 
congenital  absence  of,  120. 

closure  of,  120. 
diseases  of,  120. 

external    muscles     of, 
133. 


Eye,  diseases  of  lens   of,  126. 

See  Cataract,  and  Lens, 
effect  of  blows  upon,  166. 
emmetropia  of,  140. 
enlargement  of,  118. 
enucleation        of,        after 

wounds,  149,  157. 
eserine  in  wounds  of,  149. 
far-sighted,  141. 

glasses  for,  141. 
foreign  bodies  in,  147. 
hygiene  of,  366. 
hyperopia  of,  141. 
hysterical  affections  of,  986. 
in  albinoes,  160. 
in   diphtheritic    paralysis, 

809. 
in  general  anaemia,  181. 
in  pernicious  anaemia,  182. 
in  leucocythaemia,  182. 
injuries  of,  147. 
its  relations  to  the  orbital 

walls,  122. 
local  diseases  of,  159. 
malformations  in,  159. 
massage  of,  110. 
penetrating  wounds  of,  147, 

149. 
refraction  of,  140. 
retinal    affections  of.     See 

Retina, 
rupture  of,  148. 
sections  of,  122. 
surgical  operations  on,  150. 
after-treatment        of, 
160. 
sympathetic   inflammation 

of,  149. 
symptomatic  disorders  of 

the  interior  of,  177. 
traumatism  of   fundus  of, 

167. 
vitreous  humor  of,  126. 
wounds  of,  147. 
Eyeball,  cohesion  of,  to  the  lids, 

64. 
foreign  body  within,  168. 
penetrating  wound  of,  168. 
Eyebrow,  cysts  of,  69. 

diseases  of,  69. 
Eyebrows  in  lepra,  60. 

lice  in  the,  53. 
Eye-diseases  in  sohools,  365. 
Eye-disk,  abnormal  tint  of,  161. 
congenital  deposits  of  pig- 
ment on,  160. 
malformations  of,  159. 
retained  nerve-sheaths  of, 

161. 
transparency     of     nerve- 
fibres  of,  161. 
Eyelashes,  affections  of,  62. 
in  blepharitis,  51. 
inversion  of,  62. 
suddenly  turning  gray,  65. 
Eyelid,  abscess  of,  56. 
angioma  of,  59. 
atheroma  of,  58. 
cohesion  of,  to  the  eyeball, 

64. 
coloboina  of,  67. 
elephantiasis  of,  60. 
fissure  of,  67. 
furuncle  of,  55. 
injuries  of,  148. 
inversion  of,  62,  63. 
lepra  of,  60. 


Eyelid,  Hpomatous  ptosis  of,  58. 

lupus  of,  60. 

mollusoum  contagiosum  of, 
58. 

molluscum  flbrosum  of,  59. 

naevus  of,  59. 

neuroma  of,  59. 

oedema  of,  55. 

phlegmonous  inflammation 
of,  56. 

plastic  operations  on,  151. 

plexiforin  neuroma  of,  59. 

post-variolous  uleer  of,  55. 

pseudo-erysipelas  of,  56. 

ptosis  lipomatosa  of,  58. 

sarcoma  of,  59. 

sebaceous  tumor  of,  58. 

syphilitic  disease  of,  57. 
Eyelids,  absence  of,  68. 

affections  of,  50. 

congenital  defects  of,  66. 
ptosis  of,  66. 
union  of,  12Q. 

defects  of,  61,  66. 

erysipelas  of,  56. 

granular,  88.    See  Ophthal- 
mia, Granular. 

hypertrophy  of,  58. 

tumors  of,  58. 
Eye-muscles,   insufficiency    in, 
139. 

periodic  paralysis  of,  807. 

syphilitic  paralysis  of,  596, 
597. 
Eyes,  conjugate  deviation   of, 
134. 

conjugate    voluntary    mo- 
tions of,  569. 
Eyesight,  defects  of.  See  Vision. 
Eye-strain,  139. 

a  cause  of   megrim,   832, 
834,  837. 

detection  of,  838. 

in  myopia,  142. 

in  schools,  366. 

its  effects  on  character  and 
the  pursuits  of  life,  145. 

relief  of,  197. 

results  of,  144. 
Eye-symptoms   in  chronic  hy- 
drocephalus, 475. 

in  multiple  sclerosis,  499, 
507. 

of  disease  of  the  circula- 
tory system,  177. 

of  lead-poisoning,  627. 

of  vascular  disease,  177. 


Face,  development  of  the,  252. 
massage  of,  328. 
myopathic,  819. 
Facial  atrophy,  neurotic,  or  pro- 
gressive, 795. 
hemiatrophy,     795,     824. 

See  Hemiatrophy, 
paralysis,  804.   See  Paraly- 
sis, Facial, 
spasm,  clonic,  801. 
Faeio-scapulo-humeral  type  of 
primary   muscular    atrophy, 
818. 
Fsseal  poisoning  a  cause  of  dys- 
entery and  diarrhoea,  395. 
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Faecal  poisoning  a  cause  of  ty- 
phoid, 395. 
Fainting  in  lead-poisoning,  628. 
Fall  of  hand  and  of  head  in 

rowing,  270. 
False  croup,  881. 

testimony  of  children,  how 
detected,  436,  437. 
Falx  cerebri,  operations  involv- 
ing, 768,  769. 
Family  history,  chart  of,  286. 
Faradism  in  infantile  hemiple- 
gia, 488. 
Fasting  girls,  1044. 
Fats     are    work-producers     as 
well   as   heat-producers, 
259. 
force-values  of,  291. 
Fatty  foods,  292. 
Febrile  symptoms  of  lead-poi- 
soning, 629. 
Feeble-minded    children,    449, 
452,  453,  1019. 
speech  of,  464. 
Feeble-mindodness  in  paralyt- 
ics, 541. 
Female     proportions,      Greek 

standard  of,  254. 
Fever,  hysterical,  993. 
Fibrous   molluscum   of  eyelid, 

59. 
Fifth  nerve,  atrophy  from  dis- 
ease of,  795. 
Figure,  ideal  perfection  of,  245. 
proportions  of  the  human, 
242. 
Filth-diseases,  394. 
Fire-drill  in  large  schools,  377. 
Fireplaces  for  a  school-house, 

384. 
Fire-proof  stairways  in  school- 
houses,  376. 
Fissure  of  eyelid,  67. 

of    Rolando,    situation    of, 

773. 
of   Sylvius,    situation    of, 
773. 
Fistula,  capillary,  73. 
of  ear,  congenital,  4. 
of  lachrymal  gland,  70. 
of  lachrymal  sac,  73. 
Fixtures  for  washing  in  schools, 

398. 
Flexibilitas  cerea,  941,  943,  944. 

See  Catalepsy. 
Flexible  knife,  Horsley's,  778. 
Flexion  of  limbs  in  swimming, 

271. 
Floor-construction  for  hospitals, 

416,  417. 
Flue-ventilation      of      school- 
rooms, 381. 
schemes  for,  382. 
Fluids  while  training,  294. 
Flush-tanks  for  schools,  399. 
Fly-paper,  poisoning  caused  by, 

599. 
Focal  sclerosis,  495.     See  Scle- 
rosis, Multiple. 
Folie  du  doute,  452. 
Follicular  ophthalmia,  87. 
Fontanel  in  acute  hydrocepha- 
lus, 468. 
in  chronic  hydrocephalus, 
474. 
Food,      improper,     promoting 
mental  disorder,  1044. 
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Foods,  choice  of,  292. 
classification  of,  291. 
force-value     of     different, 

259.  291. 
heat-units  of,  259. 
quantity  of,  293. 
variety  of,  293. 
Foot,  functions  of  muscles  of 
the,  262. 
mechanism  of  the,  262. 
motion  of  the,  in  running, 
269. 
Foot-measurements,  254. 
Foot-movements  in  high  jump- 
ing, 273. 
in  walking,  267. 
Footstools  for  young  pupils,  365. 
Foramen  Eivini,  14. 
Force-value  of  different  foods, 

259,  291. 
Forceps,  Horsley's,  776. 
Nunneley's,  778. 
self-closing       rat-toothed, 
767. 
Forceps-delivery,  idiocy  follow- 
ing, 1020. 
Forces  developed  in  the  human 

economy,  258. 
Forearm  as  a  standard  of  meas- 
urement, 244,  253. 
Forehead-mirror,  7. 
Foreign    bodies    in    the    eye, 

147. 
Form  of  contracture  in  cerebral 

palsies,  540. 
Foul  smells,  injurious  effects  of, 

394. 
Fourth     ventricle,    convulsive 

centre  in,  905. 
Fowler's     solution,    poisonous 

doses  of,  601. 
Fracture  involving  the  auditory 
canal,  761. 
the  pharyngeal  vault, 
762. 
of  ethmoid  bone,  762. 
of  frontal  sinus,  762. 
Fractures,    compound,    of   the 
cranial  vault,  operation  for, 
761. 
Fragility   of   bones   in   Fried- 
reich's disease,  723. 
Frankfort-on-the-Main,   school 

gymnastics  of,  373. 
Free  gymnastic  games,  282. 
Friction  in  massage,  327. 
Friedreich's   ataxia,   201,  716. 

See  Ataxia. 
Fright  a  cause  of  convulsions, 

879. 
Frog-movements  in  swimming, 

271. 
Frontal    bone,    operations    on, 
768,  769. 
lobes  of  brain,  tumors  of, 

562. 
sinus,   fracture    involving, 
762. 
Fumigation,  339,  341 . 
Fundus  of  the  eye,  traumatism 

of,  167. 
Funerals  a  source  of  contagion, 

407. 
Fungus  cerebri,  728. 
Fu'rniture  of  schools,  358. 
Furuncle  of  eyelid,  55. 
Fury,  outbreaks  of,  1052. 
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G. 

Galvanometer,  diagnostic  use  of, 

455. 
Games  for  children,  282. 
free  gymnastic,  282. 
Gammacismus,  463. 
Gaseous  disinfectants,  339. 
Gastric  disease  followed  by  ret- 
inal changes,  207. 
hemorrhage    followed    by 
loss     of    visual     power, 
207. 
troubles  due  to  ametropia, 
145. 
General  convulsions,  8S2.     See 
Convulsions, 
paralysis  and  multiple  scle- 
rosis, relations  of,  504. 
Generative  organs,  correlation 
of  their   diseases  with   eye- 
lesions,  212. 
Generic      ataxia,      716.       See 

Ataxia,  Friedreich's. 
Genetous  idiocy,  1026. 
Genitals  after  rape,  439,  440. 
Genius,  the  infirmities  of,  279. 
German  measles,  return  of  pu- 
pils to  school  after,  405. 
school-desks  and  seats,  359, 
360,  361,  362. 
Germicides.    See  Disinfectants. 
Germs  of  disease,  333. 
Giants  not  monstrosities,  249. 
Girls  at  school,  health  of,  346. 
effects    of    eye-strain    in, 

146. 
exercise,  for,  296. 
growth  of,  299. 
table      of      heights      and 
weights  of,  299. 
Girls'   school,   day's   work   in, 

374. 
Glasses   for  long-sighted  chil- 
dren, 369. 
for  myopic  children,  368. 
Glaucoma,  125,  236. 
congenitum,  118. 
ophthalmoscopic     features 
of,  236. 
Glioma,  case  of,  571. 

intracranial,  seats  of,.  551. 
of  the  pons,  578. 
of  the  retina,  175. 
prognosis  of,  176. 
symptoms  of,  175. 
treatment  of,  176. 
pathology  of,  552. 
Glio-sarcoma  of  brain,  seats  of, 
551. 
pathology  of,  553. 
Globus  hystericus,  cause  of,  953. 
Glottis,  spasm  of,  881. 
Gluttony,   examples   of  exces- 
sive, 293. 
Glycosuria  in  multiple  cerebro- 
spinal sclerosis,  502,  507. 
ophthalmoscopic      features 
of,  224. 
Goitre,  exophthalmic;  952.    See 
Exophthalmio   Goi- 
tre, 
ophthalmoscopy       of, 
205. 
Gonocoocus  in  ophthalmia,  78. 
Gonorrhoea  distinguished  from 
leucorrhcea,  444. 


Gothic  palate  in  cerebral  palsy, 

541. 
Gouge  ventilator,  389. 
Gouged-out    ulcer    of    cornea, 

105. 
Gould,  Dr.  G.  M.,  and  Dr.  C.S. 
Turnbull,  on  diseases  of  the 
eye,  120. 
Gouty  diathesis  in  megrim,  832, 

834,  837. 
Grade-examinations  in  school, 

347. 
Graefe's  operation  for  entropion, 
152. 
for  strabismus,  156. 
Grand  jury  testimony,  444. 
Grand  mal,  899.     See  Epilepsy. 
Granular      conjunctivitis,     88. 

See  Ophthalmia,  Granular. 
Granulations     in     ophthalmia, 

89. 
Granuloma  of  the  choroid,  174. 
Graves's  disease,  952.     See  Ex- 
ophthalmic Goitre. 
Gray,  Dr.  L.  C,  on  cerebral  pal- 
sies     and      suppurative 
meningitis,  479. 
on  epilepsy,  899. 
Gray  eyelashes,  65. 

tubercle  of  the  retina,  229. 
Greek  standard  of  female  sym- 
metry, ancient,  254. 
standards   of  anthropome- 
try, ancient,  243. 
Green  tarlatan,  poisoning  from, 

599,  600. 
Growing-pains,  789,  793. 
Growth  of  boys,  284,  285. 
Guarana  for  sick-headache,  792. 
Guinea-pigs,   induced    convul- 
sions in,  879. 
Gum-lancing     in    convulsions, 

894. 
Gummata  of   brain,   seats    of, 

551. 
Gums,  lead-line  on,  623,  630. 
Gunshot  wounds  of  brain,  764. 
Gymnasium,     advantages      of, 

289. 
Gymnast  defined,  302. 
Gymnastic  games,  282. 
Gymnastics,  active,  302,  303. 
esthetic,  303. 
ancient,  301. 
apparatus  for,  370. 
base  positions  in,  304. 
classified,  302. 
educational,  303. 
for  children,  282. 
for  girls,  297,  357. 
history  of,  301. 
in  schools,  302,  369. 
medical,  303. 
military,  303. 
modern,  301. 
objective  active,  303. 

passive,  303. 
passive,  303. 
pedagogic,  302. 
positions  in,  304. 
results  of,  290. 
school,  302,  369. 
subjective  active,  302. 

passive,  303. 
Swedish,  301. 
Gymnasts,   defective  build   of, 
371. 


H. 

Habit  chorea  or  spasm,  801. 
Hssmatemesis,  hysterical,  970. 
Hsematoma,  528. 

of  the  dura  mater,  ophthal- 
mic features  of,  192. 
Hsematomyelia,  671. 
Haematorrhachis,  671. 
Hair,  washing  the,  38. 
Half-stretch  walk,  323. 
Hallucinations,  infantile,  1040. 

of  childhood,  452. 
Hamilton,  Dr.  A.  M.,  on  diag- 
nosis   of    nervous    diseases, 
447. 
Hand,  innervation  of,  651. 

its   relative   measurement, 
a.s  compared  with  the  en- 
tire body,  254. 
Hand-atomizers,  35. 
Hand-mirror  for  the  ear,  7. 
Hnnd  -  movements   in    rowing, 

270. 
Handicrafts  taught  in  reforma- 
tories, 434. 
Hardness  of  hearing,  47. 
Harvard    University,   physical 

training  in,  371. 
Hasner  d'Artha's  blepharoplas- 

tic  operation,  153. 
Haward  on  backache  from  fa- 
tigue, 351. 
Head,  blows  upon,  555. 
cyrtometer  for,  774. 
massage  of,  328. 
peculiarities    of,  as    indi- 
cating disease,  448. 
Headache,  828. 

anasmic,  828,  836. 
diet  in,  836. 
medication  in,  873. 
treatment  of,  836. 
as  a  symptom,  828. 
asthenopic,  835. 
at  school,  348. 
aural  disease  in,  838. 
brain-disease  in,  838. 
causes  of,  828. 
cerebral  disease  in,  838. 
classification  of,  829. 
dyspeptic,  837. 
ear-disease  in,  838. 
etiology  of,  828. 
cyc-troubles  in,  838.     See 

also  Megrim, 
febrile,  838. 
from  eye-strain,  144. 
from  hypersemia,  837. 
from  menstrual  crisis,  837. 
from   mitral   insufficiency, 

837. 
genitals  in,  838. 
hysterical,  984. 
in  brain-tumor,  557. 
in   multiple  cerebro-spinal 

solerosis,  500,  513. 
in    tubercular  meningitis, 

514,515,516,519. 
kinds  of,  829. 
locality  of,  828. 
malarial,  838. 
malnutrition   a    cause    of, 

836. 
massage  in,  329. 
medication  in,  839. 
neuralgic,  450. 


Headache     of    hypermetropic 
children,  349. 
school-,  835. 
seat  of,  828. 
sick.     See  Migraine, 
significance  of,  450,  828. 
types  of,  829. 

unilateral,  790.     See    Mi- 
graine, 
ursemic,  838. 
varieties  of,  450. 
Head-deformities    in    cerebral 

palsy,  541. 
Head-enlargement   in    chronic 
hydrocephalus,  471,  474, 
475. 
non-hydrocephalic,  592. 
Head-injuries,  748. 

general  treatment  of,  763. 
Head-movements     in     rowing, 
270. 
in  walking,  266. 
Health,  best  conditions  of,  258. 
boards,  duties  of,  403. 
vs.  scholarship,  346. 
Hearing,   anatomical  basis   of, 
48. 
at  birth,  8. 
defective,  47,  49. 
tests  of,  49. 
disturbances  of,  their   sig- 
nificance, 451. 
imperfect,  47. 
latent  in  deaf-mutes,  47. 
mechanism  of,  48. 
Heart-disease  a  cause  of  cere- 
bral hemorrhage,  530. 
and  chorea,  844. 
due  to  lead-poisoning,  622. 
massage  in,  331. 
ophthalmoscope  in,  177. 
with  phlebitis,  leading  to 
retinal  venous  thrombo- 
sis, 179. 
Heart-impulse  during  exercise, 

275. 
Heart-injury  from   injudicious 

exercise,  280. 
Heart-muscle  benefited  by  ex- 
ercise, 276. 
Heart-stimulants  in  tubercular 

meningitis,  523. 
Heat  and  motion,  258. 

as  a  disinfectant,  338. 
from  muscular  contractions, 

258. 
in  tetanus,  259. 
in   treatment    of   myelitis, 
678. 
Heating  and  ventilating  appa- 
ratus   combined,    for    a 
school-house,    383,    384, 
385. 
by  furnaces,  390. 
by  steam,  390, 
of  hospitals,  411,  413,  414. 
Hebetude,  significance  of,  488. 
Height.     See  Stature. 
Hemeralopia,   ophthalmoscopic 

features  of,  236. 
Hemiansesthesia,       hysterical, 

983. 
Hemianopsia    in    brain-tumor, 

569. 
Hemiathetosis,  939. 
Hemiatrophy,  facial,  795,  824. 
cases  of,  825. 
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Hemiatrophy,  facial,  causes  of, 
824. 
course  of,  827. 
electrical  reactions  in, 

825. 
etiology  of,  824. 
pathology  of,  827. 
prognosis  in,  827. 
special  senses  in,  826. 
symptoms  of,  825. 
treatment  of,  827. 
Hemi-catalepsy,  978. 
Hemichorea,  848,  851,  852. 
Hemicrania,  790.  See  Migraine, 

and  Megrim. 
Hemiplegia,  488.    See  also  Cere- 
bral Palsies, 
causes  of,  530. 
followed  by  athetosis,  937, 

938. 
from  brain-tumor,  567. 
from     cerebral    embolism, 

532. 
from  cerebral  hemorrhage, 

530. 
from  thrombosis,  531. 
hysterical,  970. 
in    anterior    poliomyelitis, 

698. 
in  cerebral  palsies,  541. 
infantile,  456. 
syphilitic,  594. 

cases  of,  594. 
with  chorea,  457. 
Hemorrhage,  cerebral,  525.    See 
Cerebral        Hemor- 
rhage, 
ophthalmoscopic  feat- 
ures of,  184. 
results  of,  541. 
effects   of,   on   the  retina, 

181. 
followed  by  loss  of  visual 

power,  207. 
from  cranial  sinuses,  756. 
from  dura  mater,  757. 
from  scalp-wound,  749. 
from   vertebral    or    spinal 
veins  in  operations,  787. 
in    operations    for    brain- 
tumor,  776. 
in  trephining,  756. 
into  the  retina,  non-trau- 
matic, 180. 
recurrent,  ISO. 
traumatic,  180. 
into  spinal  canal,  652,  654. 
intracranial,  operations  for, 

771.  _ 
intraspinal,  671. 
meningeal,  526,  670.      See 
also  Cerebral  Hem- 
orrhage, 
anatomical  features  of, 

676. 
complicating  meningo- 

myelitis,  654. 
diagnosis  of,  676. 
pathological  anatomy 

of,  676. 
post-mortem  detection 

of,  676. 
signs  of,  544. 
spinal,    667.     See    Spinal 
Hemorrhage. 
Hemorrhagic  inflammation  of 
the  labyrinth,  43. 
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Hemorrhagic  myelitis,  676. 
Hepatic  disease,  ophthalmosco- 
pic features  of,  207. 
Hereditary   ataxia,    716.      See 
Ataxia,  Friedreich's, 
ataxic  paraplegia,  725. 
nerve-atrophy,  the  eye  in, 

203. 
nervous  disease,  448. 
progressive  muscular  atro- 
phy, 821. 
tabes,   its  relationship    to 
multiple  sclerosis,  508. 
Heredity  in  tubercular  menin- 
gitis, 517. 
of  near-sight,  368. 
of  otitis  media,  32. 
Hernia,  cerebral,  730.     See  En- 
cephalocele. 
following    an     opera- 
tion, 779. 
prevention  of,  780. 
treatment  of,  781. 
of  spinal  cord,  732.     See 
also  Spina  Bifida,  743. 
Herpes  corneas,  117. 

labialis  with  aural  disease 
following  cercbro-spinal 
meningitis,  42. 
Herschel,  Sir  John,  on  the  dis- 
tinction  between   the  terms 
average  and  mean,  247,  note* 
Iley's  saw,  752. 
Hiccough,  hysterical,  970. 
High  desks  a  cause  of  deform- 
ity, 356. 
High  jumping,  318. 
physics  of,  273. 
Hindu    standards    of    anthro- 
pometry, 242. 
Hip-joint  disease  discriminated 
from  anterior  polio- 
myelitis, 710. 
hysteria  complicating, 
995. 
Hip-movements  in  walking,266. 
History,  chart  of  personal  and 

family,  286. 
Histrionic  spasm,  801. 
Holding-breath  spells,  866. 
Hollow-back  in  gymnasts,  371. 
Hopkins's  rongeur,  752. 
Hordeolum,  53. 
Horizontal  bar,  305,  309. 
Horsley's  flexible  knife,  778. 
forceps,  776. 
periosteal  elevator,  754. 
trephine,  776. 
Hospital,  Antwerp  Civil,  411. 

Boston  Free,  411. 
Hospitals,  children's,  409. 

administration  of,  413. 
air-supply  in,  414. 
annexes  of,  413. 
block-plans  for,  411. 
construction    of,    416, 

419. 
drainage  of,  415. 
fireplace  in,  414. 
floor-construction,  416. 
foul  air  from,  415. 
heating  of,   411,  413, 

414. 
hot-water  heating  in, 

414. 
in  cities,  409. 
in  the  country,  410. 
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Hospitals,   children's,  localities 
of,  409,  410. 
mill-construction   for, 

416,  417. 
partitions  of,  417. 
pavilion  style,  410. 
plans  for,  409,  410. 
plastering  of,  418. 
plumbing  of,  415. 
porcelain    stoves    for, 

414. 
radiators  for,  414. 
roof  of,  416. 
sewerage  of,  415. 
sites  of,  409,  410. 
specifications  for,  409. 
stairs  of,  417. 
steam-heat  in,  414. 
subsoil  near,  409,  410. 
surroundings   of,  409, 

410. 
ventilation     of,     411, 

413,  414. 
walls  of,  417. 
water-closets    of,   415, 

416. 
water-supply  for,  410. 
convalescent,  418. 
cottage,  413,  414,  419. 

plan  for,  420. 
Leeds,  England,  411. 
Norfolk  and  Norwich,  411. 
sea-shore,  419. 
special,  418. 
Hot-air  furnaces,  390. 
Hot- water  heating,  414. 

pipes  in  school-houses,  376. 
Hotz's  operation  for  entropion, 

152. 
House  -  drainage,     plans     for, 

397. 
Human  body,  measurement  of, 

241. 
Hyaloid  artery,  persistent,  126, 

164,  166. 
Hydrargyria,  232. 
Hydrastin  in  chronic  otitis  me- 
dia, 21. 
Hydrencephalocele,  730. 
Hydrocephalic  idiocy,  1031. 
Hydrocephalocele,     origin     of, 

734,  735. 
Hydrocephalus,  466. 
acute,  467. 

age  of  patients,  468. 
anatomical  features  of, 

469. 
blisters  in,  471. 
blood-letting  in,  470. 
brain-lesions  in,  469. 
bromides  in,  471. 
calomel  in,  470. 
cathartics  in,  470. 
causes  of,  467. 
chloral  hydrate  in, 471 . 
clinical  history  of,  468. 
cold  in,  470. 
convulsions  in,  468. 
cupping  in,  470. 
duration  of,  469. 
effusion  in,  468,  469. 
ice-bag  in,  471. 
invasion  of,  468. 
iodides  in,  470. 
leeching  in,  470. 
non-tubercular,  467. 
onset  of,  468. 


Hydrocephalus,    acute,    patho- 
logical anatomy  of, 
469. 
post-mortem     changes 

in  brain  after,  470. 
symptoms  of,  468. 
treatment  of,  470. 
aspiration  for,  782. 
chronic,  471. 

brain  in,  476. 
classification  of,  472. 
development   of  body 

in,  476. 
diagnosis  of,  477. 
diiferentiated         from 
cerebral  tumor,  584. 
evacuation  of  fluid  of, 
spon  tan  eous, 
477. 
surgical,  477. 
external,  471. 

causes  of,  472. 
forms  of,  472. 
eyes  in,  475. 
fluid  of,  475. 
head-enlargement    in, 

471,  474. 
intellect  in,  477. 
internal,  472. 

acquired,  474. 
anatomical     feat- 
ures of,  474. 
blood-pressure  in, 

473. 
brain  in,  474. 
causes  of,  472. 
congenital,      472, 

474. 
cranium   in,   471, 

474. 
inflammatory, 

474. 
non  -  inflamma- 
tory, 472. 
pathological  anat- 
omy of,  474. 
rachitis  and,  473. 
varieties  of,  472. 
mental  symptoms    of, 

476. 
prognosis  in,  476. 
special  senses  in,  475, 

476. 
spontaneous     evacua- 
tion of  fluid  of,  477. 
symptoms  of,  475. 
syphilis  in,  592. 
treatment  of,  477. 
varieties  of,  471. 
visual  impairment  in, 
476. 
congenital,  746. 

causes  and  varieties  of, 

735. 
external,  472. 
intraventricular,  747. 
size  of  head  in,  746. 
treatment  of,  747. 
unsymmetrical,  747. 
distinguished  from  hyper- 
trophy of  brain,  1032. 
external,  471. 
ex  vaouo,  466,  472. 
forms  of,  466,  467. 
how  discriminated  from  the 

cerebral  palsies,  488. 
in  cerebellar  disease,  581. 


Hydrocephalus,  nature  of,  466. 
not   always   the    cause  of 
skull-enlargement,  592. 
not  the  cause  of  congenital 

hydrocephalocele,  734. 
partial,  475. 

simple    internal,   ophthal- 
moscopic features  of,  1 92. 
syphilitic,  592. 
tapping  for,  782. 
treatment  of,  surgical,  782. 
Hydrophobia,  hysterical,  980. 
Ilydrophthalmos       congenitus, 

118. 
Hygiene,  241. 

general  rules  of,  290. 
of  deaf  children,  47. 
of  ear,  38. 

in  deaf-mutes,  45. 
of  schools,  343. 

external,  375. 
personal,  343. 
Hymen,  absence  of,  441. 

integrity  of,  440. 
Hyperemia,  cerebral,  ophthal- 
moscopic features  of,  184. 
of  petrous  bone,  4. 
Hyperaesthesia,    detection    of, 

455. 
Hypermetropia,  141. 
in  children,  464. 
in  school-children,  349, 369. 
Hyperopia,  tests  of,  141. 
Hyperostosis  of  petrous  bone, 

4. 
Hypertrophies  of  the  eyelids, 

58. 
Hypertrophy  of  brain   distin- 
guished from  hydrocephalus, 
1032,  1034. 
Hypnotic  phenomena,  age   in, 
968. 
in  hysteria,  966. 
suggestion  in  hysteria,  988. 
Hypnotism,  cataleptic,  978. 
from  massage,  329. 
in  the  training  of  idiots, 
1036. 
Hypopyon-keratitis,  106,  107. 
Hysteria,  achromatopsia  in,  970, 
987. 
age  in,  958,  969. 
amaurosis  in,  988. 
amblyopia  from,  987. 
ansemia  in,  962. 
anaesthesia    in,   967,    970, 

982. 
anaesthetics  in  diagnosis  of, 

1001. 
analgesia  in,  982. 
anatomical  features  of,  967. 
animal  mimicry  in,  971. 
aphonia  in,  9S1. 
ataxia  with,  970. 
automatism  in,  966,  978. 
barking  in.  964,  971. 
baths  in,  1005. 
bibliography  of,  959. 
biting  in,  971. 
blindness  of,  214,  970,  987. 
boys   with,   958,  960,   963, 

990,  1003. 
catalepsy  in,  972,  978. 
causes  of,  960. 
cerebral  centres  in,  968. 
children  with,  958. 
chlorosis  in,  962. 
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Hysteria,  choreic  symptoms  in, 
969. 
classification  of  symptoms 

of,  968. 
clavus  in,  9S2. 
climate  in,  962. 
club-foot  in,  989,  995. 
coddling  a  cause,  962,  963. 
color-blindness  in,  987. 
companionship  in,  964. 
complications    with,    9S9, 

994. 
constitution  in,  960,  962. 
contractures  in,  969,  970. 

treatment  of,  1007. 
convalescents  with,  965. 
convulsions  in,  969,  979. 
cough  in,  979,  984. 
cure  of,  1005. 
curvature  of  spine  in,  1002. 
deafness  in,  970,  988. 
death  from,  1003. 
deception  in,  964,  967,  968, 

969,  971. 
definition  of,  958. 
diagnosed    from    epilepsy, 
997. 
from  idiocy,  995. 
from  imbecility,  995. 
from        joint-disease, 

1000. 
from  meningitis,  995. 
from    moral  insanity, 

995. 
from  paralvsis  of  chil- 
dren, 999. 
from    spinal    disease, 
1001. 
diagnosis  of,  970,  994. 

by  electricity,  1001. 
diathesis  in,  961,  962. 
dramatism  in,  969. 
drugs  in  diagnosis  of,  1001. 
earache  in,  984. 
ecstasy  in,  972,  978. 
education  in,  962,  1005. 
electrical      diagnosis      in, 

1001. 
electricity  for,  965. 
environment  in,  961,  962, 

1004. 
epidemics  of,  963,  969. 
epilepsy  in,  972,  976.     See 
Epilepto  -  Hysteria, 
and    Hystero  -  Epi- 
lepsy. 
related  to,  997. 
epileptoid,   904.     See  also 
Epi'epto-Hysteria,    and 
Hystero-Epilepsy. 
etiology  of,  960. 
eye  in,  986. 
fatality  in,  1003. 
feigned  paralysis  in,  980. 
fever  of,  993. 
fright  a  cause  of,  966. 
galvanic  treatment  of,  965. 
grave,  972. 

hsematemesis  in,  970. 
hallucinations  in,  979. 
headache  in,  971,  984. 
hemiansesthesia  in,  983, 
hemiplegia  in,  970. 
heredity  in,  960,  961. 
hip-joint  disease  with,  995. 
home-life  in,  961. 
hydrotherapy  in,  1005. 
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Hysteria,     hygiene     of,     961, 
1004. 
hyperesthesia  in,  982,  985. 
hyperesthesia     of,     diag- 
nosed from  that  of  mul- 
tiple neuritis,  9S6. 
hypersensibility  in,  971. 
hypnotic    phenomena   in, 

966,  968,  988. 
hypnotics  in  diagnosis  of, 

1001. 
hypnotism  in,  978. 
hysterogenic     points     in, 

1006. 
imitative,  963,  969. 
impressions  causing,  966. 
in  lead-poisoning,  629. 
incontinence   of   urine  in, 

992. 
in-door  life  in,  962. 
indulgence  a  cause,  962. 
infantile,  958. 
inhibitory  centres  in,  968. 
insanity  and,  995. 
insanity  in,  969,  971,  972. 
isuhsemia  in,  967,  983. 
isolation  in,  1005. 
joint-atfections      in,     988, 
1000. 
treatment  of,  1007. 
kinship  of,  with  epilepsy, 

997. 
literature  of,  959. 
lyssophobia  in,  980. 
maniacal,  969,  971,  972. 
massage  in,  1005. 
masturbation  in,  963. 
medication  in,  1005. 
migraine  in,  984. 
mimicry  in,  963,  964,  969, 

971,  989,  1002. 
mischievous  tendencies  in, 

971. 
monomania  in,  972. 
moral  training  in,  965. 
treatment  of,  1006. 
mortality  from,  1003. 
motor  phenomena  in,  969. 
narcotics  in  diagnosis  of, 

1001. 
nature  of,  958. 
neuro-mimetic,  966,  989. 
night-attacks  in,  990,  998. 
night-terrors  in,  990,  992. 
nocturnal,  990,  998. 
of  childhood,  453. 
organic  diseases  with,  994. 
pain  in,  971. 
paralvsis     in,     970,    980, 

983. 
pathology  of,  967. 
peculiarities  of,  in  children, 

969. 
predisposing  causes  of  960. 
predisposition  to,  1005. 
prevention  of,  1004. 
prognosis  in,  1003. 
prone  decubitus  in,  1003. 
prophylaxis  of,  1004. 
psychical    phenomena    of, 

969. 
psychological    automatism 

in,  966. 
reality  of,  968. 
relapses  in,  1003. 
rhythmical  movements  in, 
979. 


Hysteria,    rotary    seizures    in, 
978. 
season  in,  962. 
sensory    disturbances    in, 
970,  971. 
phenomena  in,  982. 
sex  in,  05S. 
sexual  organs  in,  963. 
shamming    in,    964,    967, 

968,  969,  971. 
simulating  meningitis,  662. 

spinal  disease,  1001. 
social  conditions  in,  962. 
somnambulism  in,  992. 
spasm  in,  979. 
spinal  curvature  in,  990. 
disease  diagnosed 

from,  1001. 
stigmatization  in,  967. 
subjective     symptoms    of, 

968. 
symptomatology  of,  968. 
symptoms  in,  significance 

of,  967,  969. 
symptoms  of,  classified,  968. 
complicating  other  dis- 
eases, 995. 
syndromata  of,  970. 
talipes  in,  989. 
temperature-sense  in,  982. 
therio-mimicry  in,  971. 
throat-affections  in,  981. 
trance  in,  972,  978. 
transformation  of,  into  epi- 
lepsy, 997. 
traumatism  as  a  cause,  965. 
treatment  of,  1004. 
curative,  1005. 
hygienic,  1004. 
moral,  1006. 
of  contractures  from, 

1007. 
of     convulsions      in, 

1007. 
of  joint-affections  in, 

1007. 
preventive,  1004. 
tremors  in,  969. 
twitchings  in,  969. 
unilateral  nerve-phe- 

nomona  in,  970. 
urinary  secretions  in,  970. 
vision  in,  986. 
vomiting  in,  970. 
water-treatment  in,  1005. 
zoanthropy  in,  971,  972. 
zones  in,  986,  998. 
Hysterical      children,      moral 
treatment  of,  909. 
eye-troubles,  216. 

prognosis    and    treat- 
ment of,  217. 
fever,  993. 

mania,  diagnosis  of,  995. 
spasm,    how     distinguish- 
able from  tetanus,  928. 
Hystero- epilepsy,  900,  973. 
age  in,  973. 
attacks  of,  974. 
boys  with,  973. 
cases  of,  973. 
consciousness  in,  975. 
diagnosed  from  Jacksonian 

epilepsy,  998. 
kinds  of,  973. 
opisthotonus  in,  974. 
phases  of,  975,  976. 
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Hystero-epilepsy,  prodromes  of, 
975. 

prognosis  in,  907. 

sex  in,  973. 

symptoms  of,  975. 

treatment  of,  909. 

of  attacks  of,  1006. 

types  of,  973. 

unconsciousness  in,  975. 

vaiied  phenomena  of,  975. 

varieties  of,  973. 
Hysterogenic  zones,  974. 


Ice  for  ophthalmia  neonatorum, 

S3. 
Ice-bag  in  acute  hydrocephalus, 

471. 
Ice-treatment  in  myelitis,  678. 
Ideal  perfection  of  the  human 
figure,  245. 
positions  for  exercise,  318. 
Idiocy,  1019. 

accidental,  kinds  of,  1026. 
acquired,  1022. 

kinds  of,  1026. 
anatomical      featuros     of, 

1035. 
backwardness  distin- 

guished from,  1024. 
causes  of,  1019. 
classification  of,  1025. 
congenital,  kinds  of,  1025. 
consanguinity    of    parents 

in,  1020. 
cranium  in,  1028,  1032. 
defects     associated     with, 

1024. 
definition  of,  1019. 
degrees  of,  1023. 
deprivation    resulting    in, 

1034. 
diagnosis  of,  1024. 
distinguished  from  demen- 
tia, 1029. 
drunkenness    a    cause    of, 

1021,  1022. 
eclamptic,  1029. 
education  in,  1035. 
epileptic,  1029. 

prognosis  in,  1030. 
treatment  of,  1031. 
ethnic  forms  of,  1027. 
etiology  of,  1019. 
extra-uterine     origin     of, 

1022. 
eye-grounds  in,  199. 
following    congenital   pal- 
sies, 547. 
fright  of  mother  a  cause 

of,  1020. 
from  cortical  agenesis,  546. 
from    hydrocephalus,   477, 

1031. 
genetous,  1026. 

causes  of,  1026. 
complications  in,  1 026. 
deformities  with,  1027. 
physical  defeots  with, 

1027. 
prognosis  in,  1027. 
grades  of,  1023,  1025. 
growth  in,  10.35. 
health  in,  1036. 
heredity  in,  1020,  1020. 


Idiocy,      hydrocephalic,      477, 
1031. 
hypnotism  for,  1036. 
hysterical   phenomena    in, 

995. 
in  paralytics,  541,  1032. 
inflammatory,  1034. 
institutions  for,  1036. 
intemperance   a   cause   of, 

1021,  1022. 
kinds  of,  1025. 
innternal  health  a  factor  in, 

1020. 
mental  disturbances  with, 

1035. 
microcephalic,  1027. 

skull  in,  1028. 
Mongolian  type  of,  1 027. 
non-congenital,    kinds    of, 

1025. 
one-sided   intelligence   in, 

1023,  1025. 
oxycephalic,  1028. 
paralytic,  541,  1032. 

pathology  of,  1033. 
parentage  in,  1020. 
partial,    995,    1023,    1024, 

1025. 
pathological    anatomy    of, 

1035. 
petit  mal  in,  1030. 
physical      condition      in, 

1023. 
prolonged  labor  a  cause  of, 

1020,  1033. 
race  resemblances  in,  1026, 

1027. 
schools  for,  1035. 
sex  in,  1020. 

size  of  skull  in,  1028, 1032. 
statistics  of,  1020,  1023. 
syphilitic,  597. 
training  in,  1035. 
traumatic,  1033. 
varieties  of,  1025. 
weight  in,  1035. 
Idiosyncrasies  of  vascular  dis- 
tribution to  the  optic  nerve 
and  retina,  163. 
Idiot-savants,  1023. 
Idiots,  blindness  of,  451. 
Imbeciles,  intelligent  traits  in, 

1023. 
Imbecility,  1019. 

classification  of,  1025. 
diagnosis  of,  from  insanity, 

1025. 
hysterical   phenomena   in, 

995. 
in  paralytios,  541. 
kinds  of,  1025. 
moral,     995,      996,      1025, 

1052. 
ophthalmoscopic     features 

of,  199. 
partial,  995. 
varieties  of,  1025. 
Impotence,  presumption  of,  in 

children,  425. 
Improvisation  by  feeble-minded 

children,  453. 
Impulses,  maniacal,  1052. 
Impurities    in    air   of    school- 
rooms, 377,  378. 
Incised  wounds  of  scalp,  748. 
Incisions  into  the  brain,  surgi- 
cal, 778. 


Inclined  rope  climbing,  in  gym- 
nastics, 307,  310. 
Incontinence  of  urine,  992. 
Incubatory   periods    of    conta- 
gious diseases,  408. 
Indigestion   from    lead-poison- 
ing, 625. 
Individuality,  nature  of,  427. 
Indolent    habits    a    cause    of 

spinal  curvature,  357. 
Industrial    schools,    origin   of, 

428. 
Infantile  spinal  paralysis,  mas- 
sage in,  330. 
Infants,  cleanliness  of,  1042. 
education  of,  1042. 
emotions  in,  1041. 
hand-training  of,  1042. 
imitativeness      of,      1041, 

1042. 
imperative  movements  in, 

1042. 
likes     and     dislikes     of, 

1042. 
moral  sense  in,  1042. 
physically  defective,  449. 
Eense  -  development         in, 

1040. 
speech  -  acquisition         in, 
1042. 
Infectious  diseases  followed  by 
multiple       cerebro- 
spinal sclerosis,  503. 
means      of     checking 
their    spread,    403, 
407. 
myelitis,  666. 
Infirmities  of  genius,  279. 
Inflation  of  the  middle  ear,  19, 

20. 
Inhibitory    centres,    860,    861, 

864. 
Injuries  of  the  eye,  147. 
Innocence,  presumption  of,  in 

children,  422,  424. 
Inoccipitie,  736. 
Inoculation  as  a  means  of  pro- 
phylaxis, 334. 
Insanity,  1038. 

acute  diseases  leading  to, 

1045. 
age  in,  1038,  1039. 
antecedents  of,  1039. 
anthelmintics  in,  1044. 
at  puberty,  452. 
brain  in,  1040. 
diagnosis  of,  452. 
diet  favoring,  1044. 
digestional       disturbances 

favoring,  1044. 
education  favoring,  1040. 
exanthematous        diseases 

leading  to,  1045. 
exciting  causes  of,  1043. 
febrile  disorders  leading  to, 

1045. 
fright  as  a  cause  of,  1046. 
from    hereditary   syphilis, 

597. 
heredity  of,  1039. 
hysterioal.     See  Hysterical 

Mnnia. 
hysterical  acts  in,  1047. 
injuries  causing,  1043. 
intestinal      parasites      in, 

1044. 
introspective,  452. 
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Insanity,  mnstnrbational,  1048, 
1049,  1050. 
treatment  of,  1051. 
moral,  1052. 

causes  of,  1046. 
of  childhood,  1038. 
pain  rarely  a  cause  of,  1043. 
partial,  1019. 
predisposing     causes      of, 

1039. 
predisposition     to,     1038, 

1040. 
rarity  of,  in  children,  1 038, 

1039. 
religious,  452. 
statistics  of,  1038. 
temperature  as  a  cause  of, 

1043. 
terror  a  cause  of,  1046. 
traumatism  causing,  1043. 
varieties  of,  452. 
worms  as  factors  in,  1044. 
Insect-bites,  convulsions  from, 

878. 
Insolation,        ophthalmoscopic 

features  of,  194. 
Insomnia,      bibliography      of, 
1018. 
causes  of,  1018. 
effects  of,  1018. 
from  brain-tumor,  560. 
in  lead-poisoning,  629. 
nature  of,  1017. 
treatment  of,  1018. 
Institutional  life  of  dependent 

children,  evils  of,  431,  432. 
Institutions    de    bienfaisance, 

419. 
Insufflation    of   boric   acid   in 
otitis  media,  21,  25. 
of  powders   into  the  ear, 
22. 
Insular      sclerosis,     495.      See 

Sclerosis,  Multiple. 
Intellect,  aberrations  of,  452. 
effect  of  exercise  upon  the, 
276. 
Intelligence  in-multiple  cerebro- 
spinal sclerosis,  500,  509,  511. 
Intercostal  neuralgia,  792. 
Internal   capsule,   contents  of, 
572. 
ear,  39.     See    Ear,    Otitis 
Interna,  eto. 
lesions  of,  40,  41,  42, 

43,  44,  45. 
malformations  of,  45. 
Interviewing  a  medical  witness, 

444. 
Intestinal  diseases,  ophthalmo- 
scopic features  of,  207. 
Intracerebral  hemorrhage, 

signs  of,  544. 
lesions,  signs  of,  544. 
thrombosis,  signs  of,  544. 
Intracranial  abscess  as  a  cause 
of  optic  neuritis,  191. 
aneurism,  554. 

causing  optic  neuritis, 
191. 
growths,  eye-symptoms  of, 
185. 
in  infancy,  184. 
ocular    symptoms    of, 

185. 
optic  neuritis  in,  185. 
varieties  of,  185. 


Intracranial   hemorrhage,   sta- 
tistics of  operations  for, 
772. 
lesions,  our  lack  of  knowl- 
edge regarding,  484. 
tumor,      551.      See      also 
Brain-Tumor, 
discriminated  from  the 
cerebral  palsies,  488. 
Intra-dural  tumor  of  the  spinal 

canal,  7S5. 
Intraocular  tension,  relief  of. 

180. 
Intraspinal  hemorrhage,  671. 
causes  of,  671 . 
discriminated        from 
poliomyelitis        an- 
terior, 710. 
prognosis  in,  671. 
treatment  of,  682. 
Inunction,  disinfectant,  338. 
Inward  convulsion,  881. 
Iodides  for  multiple  sclerosis, 
511. 
in    acute    hydrocephalus, 

470. 
in  convulsions,  549. 
in  lead-poisoning,  632. 
in  myelitis,  679. 
in  tubercular    meningitis, 
523. 
Iodoform,  asepticized,  757. 
in  scalp-wounds,  749. 
Iridectomy,  154. 

for  cataract,  130. 
for  glaucoma,  125. 
Irido-cyclitis,  124. 
Iris,  coloboma  of,  124. 
Iritis,  124. 

treatment  of,  125. 
Iron  in  the  treatment  of  multi- 
ple sclerosis,  511. 
Irregular  mental  development, 

453. 
Ischsemia,  hysterical,  967,  983. 

of  the  retina,  179. 
Island  of  Keil,  tumors  affecting, 

571. 
Isolation  of  patients  with  con- 
tagious diseases,  403. 


J- 

Jackson,  Dr.  Hughlings,  on  the 
ophthalmoscope  as  a  means 
of  diagnosis,  158. 
Jacksonian  epilepsy  diagnosed 
from    brain  -  tumor, 
564. 
from  hystero-epilepsy, 
998. 
spasm,  sensations  in,  566. 
Jacobi,  Dr.  A.,  on  tubercular 

meningitis,  514. 
Jacobi,  Dr.  Mary  Putnam,  on 
myelitis,  spinal    meningitis, 
and  spinal  hemorrhage,  etc., 
643. 
Jacoby,  Dr.  G.  W.,  on  athetosis, 

etc.,  937. 
Jaesche-Arlt  operation  for  en- 
tropion, 151. 
Johnson,  Lindley,  on  children  s 

hospitals,  409. 
Joint-affections,         hysterical, 
988,  1000. 


Joint-disease,  hysterical,  treat- 
ment of,  1007. 

Joint-diseases  diagnosed  from 
hysteria,  1000. 

Joint-pain,  non-rheumatic,  451. 

Jones's  operation  for  ectropion, 

Jumping,  317,  318. 
physics  of,  273. 
Juvenile  crime,  422. 

public  methods  of  pre- 
venting, 426. 
delinquents,  reclamation  of, 

426. 
form  of  muscular  atrophy, 
Erb's,  817. 


Kaleidoscopic  visions  in  hemi- 

crania,  195. 
Katzen-Kaphael,  1023. 
Keating,  Dr.  J.  M.,  and  Dr.  J. 
K.  Young,  on  physical   de- 
velopment, 241. 
Keating,  J.  Percy,  on  juvenile 

crime,  422. 
Keratitis,  103. 

hypopyon-,  106. 
inherited,  112. 
interstitial,  112. 

age  of  patients,  113. 
atropine  in,  115. 
causes  of,  112. 
diagnosis  of,  115. 
etiology  of,  112. 
iritis  with,  114. 
mercurials  in,  115. 
physique  of  patients, 

114. 
prognosis  in,  115. 
recovery  from,  114. 
sex  a  factor  in,  113. 
statistics  of  causation, 

112. 
symptoms  of,  113. 
synechia?  in,  114. 
synonymes  of,  112. 
syphilis    a  cause    of, 

112. 
treatment  of,  115. 
malarial,  116. 
marginal,  104. 
parenchymatous,  112. 
phlyctenular,      103.       See 
Ophthalmia,  Phlyc- 
tenular.      See    also 
Corneal  Ulcer, 
causes  of,  103. 
definition  of,  103. 
symptoms  of,  104. 
synonymes  of,  103. 
treatment  of,  104. 
ulceration  in,  104. 
punctata,  116. 
purulent,  106. 
pustular,  103.    See  Kera- 
titis, Phlyctenular, 
statistics  of,  103. 
strumous,    103,   110,    112. 
See  Keratitis,  Phlycten- 
ular, 
syphilitic,  112. 
vascular,  111. 
vesicular,  103.     See  Kera- 
titis, Phlyctenular. 
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Keratoconus,  117. 
Keratoglobus,  118. 
Keratomalacia,  99. 
Keratosis  obturana,  7. 
Kidney  in  arsenical  poisoning, 

603. 
Kidney-disease,   eye-symptoms 
of,  209,211. 
ophthalmoscopic     features 
of,  208. 
Kidneys  in  lead-poisoning,  629. 
Kindergarten  system,  345. 
Kneading  in  massage,  327. 
Knee-jern,  effect  of  sensation 
or  volition  on,  864. 
production  of,  454,  459. 
registration  of,  459. 
Knee-pain,  significance  of,  451. 
Knife  for  paracentesis   of  the 
membrana  tympani,  22. 
Horsley's  flexible,  778. 
Kyphosis  as  a  factor  in  poren- 
cephalia, 739. 
basilar,  734. 

occipito-sphenoidal     angle 
in,  734. 


Labyrinth  of  ear,  disease   of, 
in  scarlet  fever,  43. 
diseases  of,  39. 

in  typhoid  fever,  43. 
hemorrhagic  inflammation 
of,  43. 
Lacerated    scalp-wounds,  local 

treatment  of,  750. 
Lacerations  as  a  sign  of  rape, 

440,  441. 
Lachrymal  abscess,  73. 

treatment  of,  76. 
apparatus,  affections  of,  69. 
relief  of   obstructions 
of,    by      operation, 
150. 
calculus,  72. 

canal,  72.   See  Nasal  Duct, 
duct,  distention  of,  70. 
fistula,  treatment  of,  76. 
gland,  extirpation  of,  76. 
fistula  of,  70. 
hypertrophy  of,  70. 
mumps  of,  70. 
spontaneous    prolapse 

of,  70. 
syphilis  of,  71. 
tumors  of,  71. 
sac  and  duct,  diseases  of, 
cause  of,  74. 
from  exanthema- 
tous      diseases, 
74. 
prognosis  of,  75. 
syphilis  in,  74. 
treatment  of,  75. 
anomalies  of,  72. 
fistula  of,  73. 
secretion,     pathology     of, 
77. 
Lagophthalmos,  61. 
congenital,  68. 
Lalling,  463. 
Lambdacismus,  463. 
Lancing  the  gums  in  convul- 
sions, 894. 


Landouzy-Dejfirine  type  of  pri- 
mary muscular  atrophy,  818. 
Lange's  methods  of  air-analy- 
sis, 390,  391,  393. 
Laryngeal  convulsions,  879. 
vertigo,  900. 

treatment  of,  909. 
Laryngismus  stridulus,  881. 
age  in,  862. 
ansBSthetics  in,  897. 
antipyrin  in,  897. 
attack  of,  881. 
bromides  in,  897. 
carpo-pedal  spasm  in, 

882. 
chloral  in,  897. 
course  of,  885. 
craniotabes  in,  868. 
deaths  from,  862,  865. 
diet  in,  897. 
duration  of,  885. 
effect  of   seasons    on, 

873. 
,  gland    -    enlargement 

and,  869. 
musk  in,  897. 
names  of,  881. 
nerve  -  irritation      in, 

869. 
night-attacks  of,  809. 
onset  of,  881. 
paroxysms  of,  885. 
post  -  mortem   appear- 
ances after,  891. 
prognosis  in,  890. 
prophylaxis  of  attack 

of,  897. 
rachitis  with,  866,  868, 

898. 
recurrence  of,  885. 
sex  in,  865. 
statistics  of,  862,  865, 

873,  890. 
symptoms  of,  881. 
synonymes  of,  881. 
tetany  with,  S82. 
thymus  gland  in,  869. 
treatment  of,  896. 
Lashes.     See  Eyelashes. 

in  blepharitis,  51. 
Latent  strabismus,  139. 
Lateral  curvature  of  spine,  355. 
causes  of,  355. 
sclerosis,  eye-ground     in, 

203. 
sway  of  foot  in  walking, 

268. 
ventricle,  tumors  of,  574. 
Latrines  for  schools,  399. 
Laws  designed  to    check    the 
spread  of  contagious  disease, 
403,  406. 
Laxatives,  295. 
Lead,  absorption  of,  620. 
action  of,  620. 
colic,  625. 

elimination  of,  620,  632. 
in  the  tissues,  619,  620. 
Lead-lino  on  gums,  623,  630. 
Lead-poisoning,   abcyanoe    of, 
620. 
absorption  in,  620. 
acute,  624,  630. 
adolescent  cases,  tabulated, 

637. 
age  in,  623. 
alcohol  in,  616. 


Lead-poisoning,     anaemia     in, 

621. 
analysis  of  urine  in,  640. 
anatomical  changes  in,  621. 
atrophy  of  muscles  in,  626, 

631. 
bibliography  of,  633. 
blue  line  in,  623,  630,  631. 
bones  in,  621. 
bromides  in,  632. 
cachexia  in,  624,  631. 
cases    tabulated,    children 

and  youth,  634,  636,  637. 
causes  of,  616. 
changes  produced  by,  621. 
chemical  tests  of  urine  in, 

640. 
children  having,  623,  634. 
chorea  in,  629. 
chromate  of  lead  in,  617, 

618,  634. 
chronic,  624,  630. 
colic  in,  625,  631. 
Comey's  method  of  urine- 
analysis  in,  640. 
constipation  in,  631. 
convulsions  in,  628. 
cutaneous  affection  in,  629. 
digestion  in,  625,  631. 
diuretics  in,  632. 
effect  of,  on  offspring,  617. 
electricity  in,  633. 
elimination  in,  620,  632. 
encephalopathic  symptoms 

in,  627,  630,  631. 
epidemics  of,  618,  623. 
epilepsy    from,    617,   628, 

630. 
etiology  of,  616. 
eye-symptoms  in,  627. 
eye- troubles  due  to,  232. 
fainting  in,  628. 
febrile  state  in,  629. 
frequency  of,  617,  619. 
general  cachexia  from,  624, 

631. 
gestation  in,  617,  618. 
gums  in,  623,  630,  631. 
heart  in,  622. 
history  of,  615. 
hysterical    symptoms    in, 

629. 
indigestion  in,  625. 
infantile    cases    tabulated, 

636. 
insomnia  in,  629. 
iodides  in,  632. 
kidney  in,  622,  629. 
lead-line  in,  623,  630,  631. 
literature  of,  633. 
liver  in,  621,  623. 
miscarriages  from,  617. 
motor  symptoms  in,  626. 
muscular  complications  in, 

626,  631. 
nerves  in,  616,  621. 
nervous  symptoms  in,  626. 
neuralgio  pain  in,  629. 
neuritis  from,  616. 
nutrition  in,  625. 
obscure  cases  of,  617,  619, 

620. 
ocular  symptoms  in,   232, 

627. 
paralysis  from,   622,   626, 
631,  633. 
varieties  of,  626. 


Lead-poisoning,  pathology   of, 
619,  621. 
pregnancy  in,  617. 
prognosis  in,  631. 
recent  discoveries   regard- 
ing, 616. 
renal  affections  in,  629. 
sclerotic  affections  in,  630. 
sensory  symptoms  in,  627. 
sequence  of  symptoms  in, 

631. 
skin  in,  629. 
sources  of,  616,  620. 
strychnine  in,  633. 
sulphur  baths  in,  633. 
susceptibility  to,  620. 

of  children  to,  623. 
symptomatology  of,  623. 
symptoms  of,  special,  624. 
tablesof  cases,  634, 636, 637. 
tests  of  urine  in,  640. 
tissue-changes  from,  616. 
treatment  of,  632. 
tremor  in,  629. 
ursemic  symptoms  in,  630. 
urine  in,  619,  640. 
visual  symptoms  in,  627. 
vomiting  as  a  symptom  of, 

625. 
water-pipes  in,  618. 
Worcester's     analysis     of 

urine  in,  640. 
wrist-drop  in,  631. 
Leaders  (pipes  for  drainage), 
398. 
.  Leading  questions  in  medico- 
legal examination  of  children, 
438. 
Leaping,  physios  of,  273. 
Leeching  in  acute  hydrocepha- 
lus, 470. 
in  myelitis,  678. 
in   tubercular    meningitis, 
523. 
Leeds  General  Infirmary,  Eng- 
land, 411. 
Leg,  massage  of  the,  327. 
Leg-measure,  254. 
Leg-movements    in     walking, 

265. 
Leg-muscles,  functions  of,  262, 

265. 
Legal  age  of  responsibility,  422. 
examination    of   children, 
435. 
Lens,  defects  of  form  in,  126. 
of  position  of,  126. 
of     transparency    of, 
127.     See  Cataract, 
diseases  of,  126. 
dislocation  of,  127. 
ectopia  of,  126. 

pupillary,  127. 
luxation  of,  127. 
Lenticonus,  126. 
Lenticular,  756. 
Lepra  of  eyelids  and  eyebrows, 

60. 
Leprosy,  eye-symptoms  of,  229. 
Leptocephalus     with     cerebral 

palsy,  541. 
Lepto-meningitis  defined,  660. 
infantum,   467.      See   Hy- 
drocephalus, Acute, 
optic  neuritis  in,  193. 
Leucocythaemia,       ophthalmo- 
scopic features  of,  182. 
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Leucoma,   adherent,    following 
corneal  ulcer,  80. 
oorneal,  107. 
tattooing    the  oornea  for. 

154. 
treatment  of,  110. 
Leuoorrhoea  distinguished  from 

gonorrhoea,  444. 
Lever-action    in   the    movable 

parts  of  the  body,  260. 
Lewis,  Dr.  M.  J.,  on  convul- 
sions  in  infancy  and  child- 
hood, 857. 
Lice  in  eyebrows,  53. 
Lid-abscess,  56.     See  Eyelids. 
Lid-cramp,  60. 
Lids,  affections  of,  50. 
Liebreich's  desk  and  seat,  360, 

361. 
Life,  the  nature  of,  258. 
Light,  excessive,  ill  effects  of, 
upon  the  eye,  170. 
for  the  school-room,  366. 
Lincoln,  Dr.  D.  F.,  on  school- 
hygiene,  343. 
Ling's  movement  cure,  301. 
Lipoma  of  brain,  554. 
Lipomatosis,  813. 
Lipomatous  ptosis  of  the  eye- 
lids, 58. 
Lippitudo,  52. 

Lip-reading  by  deaf-mutes,  46. 
Lisping,  463. 
LithaBinia  in  megrim,  832,  834, 

837. 
Liver,  acute  yellow  atrophy  of, 
discriminated    from    tu- 
bercular meningitis,  521. 
in  arsenical  poisoning,  603. 
in  lead-poisoning,  621,  623. 
Liver-disease,  ophthalmoscopic 

features  of,  207. 
Locomotion,  mechanics  of,  264. 
Locomotor  ataxia  in  children, 

726. 
Long-sight  in  school-children, 

369. 
Longevity  and  exercise,  279. 
Loss  of  appetite  among  school- 
children, 348. 
of  sight  from  sudden  hem- 
orrhage, 181. 
Lower     extremities,     measure- 
ments of  the,  254. 
Lunch  for  school-children,  348. 
Lung-disease  in  schools,  352. 
Lung-expansion  in  various  acts 

and  positions,  275. 
Lung-power,  deficient,  371. 
Lungs  of  Bkilled  leapers,  273. 
Lupus  of  conjunctiva,  101. 

of  eyelid,  60. 
Luxation  of  lens,  127. 
Lymphangiectasis  of  the  con- 
junctiva. 91. 
Lyssophobia,  1046. 
hysterical,  980. 


M. 

Maclaren's  system  of  exercise, 
296. 

McNutt,  Dr.  Sarah  J.,  and  Dr. 
Post,  on  structural  abnormal- 
ities of  brain  and  cord,  728. 
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Maorocephalus    with    cerebral 

palsy,  541. 
Macula,  corneal,  107. 
Madden  on  the  infirmities  of 

genius,  279. 
Malarial  convulsion,  876. 

disease,     ophthalmoscopic 

features  of,  222. 
headache,  838. 
Male  proportions,  255. 
Males,  proportion  and  growth. 

of,  283,  284,  285. 
Malformations  of  the  internal 

ear,  45. 
Malignant   growths    of    skull, 
trephining  for,  768. 
oases  of,  768. 
operations  for,  768. 
Malingering,    hysterical,    964, 
967,968,987. 
in  cases  of  spinal  concus- 
sion, 201. 
in  schools,  836. 
"Malitia  supplet  astatem,"  422, 

424. 
Malleus,  removal  of,  in  chronic 
purulency  of  the  attic  of  the 
tympanum,  28. 
Maloney  otophone,  36,  47. 
Man,  classification  of,  by  races, 
242. 
proportions  of,  242. 
Mania,  hysterical,  995. 

in  childhood,  destructive, 
452. 
Maniacal  impulses,  1052. 
Manual  training  of  delinquent 

children,  433. 
Map-drawing  in  schools,  366. 
Marginal  keratitis,  104. 
Marriages,        consanguineous, 

1021. 
Massachusetts    law    regarding 
vaccination,  406. 
public  school  for  dependent 
children,  432. 
Massage,  325. 

bibliography  of,  331 . 
classification  of,  326. 
definition  of,  325. 
effects  of,  326. 
efneurage  in,  326. 
for  anaamatosis,  331. 
for  constipation,  330. 
for  liver-disease,  330. 
for  splenic  disease,  330. 
friction  in,  327. 
hacking  in,  327. 
history  of,  325. 
in  ansemia,  331. 
in  angina  pectoris,  330. 
in  anterior   poliomyelitis, 

330. 
in  chlorosis,  331. 
in  chorea,  329. 
in  congestion  of  the  brain, 

329. 
in  cramp,  329. 
in   diphtheritic   paralysis, 

330. 
in  headache,  329. 
in  heart-diseases,  331. 
in  infantile  spinal  paraly- 
sis, 330. 
in  myelitis,  681. 
in  neuralgias,  329. 
in  oedema,  331. 
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Massage  in  peripheral  neural- 
gias, 329. 
in  wasting  diseases,  329. 
kneading  in,  327. 
local,  327. 

movements  in,  328,  329. 
of  abdomen,  328,  330. 
of  chest,  327. 
of  cornea,  110. 
of  face,  328. 
of  head,  328. 
of  leg,  327. 
of  neck,  328,  329. 
of  throat,  328. 
percussion  in,  327. 
petrissage  in,  327. 
punctuation  in,  327. 
sensitive  points  in,  329. 
Swedish    movements     in, 

328,  329. 
tapotement  in,  327. 
temperature  in,  331. 
varieties  of,  326. 
Massings  of   the  optic  nerve, 

161,  162. 
Mastoid,  abscess  of,  29,  30. 
disease,  29. 

forms  of,  29. 
treatment  of,  30. 
periostitis,  29. 
causes  of,  29. 
prognosis  of,  29,  30. 
sequestrum  in,  29. 
symptoms  of,  29,  30. 
varieties  of,  29. 
Masturbation,        brain-lesions 
from,  1050. 
countenance  in,  1049. 
cure  of,  1050. 
deterioration  after,  1049. 
effects   of,   963,    977,   979, 

1047,  1048. 
facial  spasm  from,  801. 
impotency  from,  1049. 
induced       by       intestinal 

worms,  1045. 
infantile,  1048. 
insanity  from,  1047,  1048, 

1049,  1050. 
mechanical  prevention   of, 

1051. 
moral  treatment  of,  1050. 
nodding  spasm  from,  801. 
paralysis  from,  808. 
prognosis  in,  1049. 
psychical,  1051. 
shame  lost  after,  1049. 
signs  of,  1048. 
stupor  after,  1 049. 
Masturbational  psychosis,  1047, 

1049. 
Masturbators,     nasal      mucous 

membrane  in,  1044. 
Meals  of  school-ohildren,  348. 
"  Mean"  not  synonymous  with 

"  average,"  247. 
Measles,  convulsions  in,  889. 
German,   return  of  pupils 

to  school  after,  405. 
ophthalmia  following,   85, 

86. 
optic  neuritis  in,  220. 
return  of  pupils  to  school 
after,  404,  405. 
Measurements  of  arm,  253,  254. 
of  body,  241. 
of  chest,  253. 


Measurements  of  face,  252. 
of  forearm,  244,  254. 
of  hand,  254. 
of  lower  extremities,  254. 
of  male  sex,  255. 
of  man,  241.    See  Anthro- 
pometry, 
of  neck,  252. 
of  trunk,  252. 
of  typical  female,  254. 
of  upper  extremities,  253. 
physical,  287. 
Meats    not    the    best  working 

food,  259. 
Mechanics,  animal,  261. 
of  locomotion,  264. 
of  muscles,  260. 
Medical    examination   of   stu- 
dents, 288. 
testimony,  444. 
Medico  -  gymnastic     exercises, 

303. 
Medico  -  legal      examinations, 
oral,  435. 
physical,  438. 
tact  required  in   con- 
ducting, 436,  437. 
testimony  of  children,  435. 
Medulla,  cases  of  tumor  in,  579. 

tumors  of,  576. 
Megalocornea,  118. 
Megalophthalmos,  119. 
Megrim,  790,  829.   See  also  Mi- 
graine, 
ansemia  in,  834. 
antipyrin  in,  833. 
attacks  of,  829,  831. 
caffeine  in,  833. 
cannabis  indica  in,  834. 
causes  of,  790,  831. 
cessation  of  attacks,  831. 
characteristics  of,  829,  832. 
debility  in,  834. 
description  of,  831. 
diagnosis  of,  792,  832. 
diathesis  in,  832,  834. 
epileptic  affinities  of,  901, 

909. 
eye-strain  in,  145,  834. 
eye  -  troubles       associated 

with,  831,  832,  834. 
gouty  diathesis  in,  832, 834, 

837. 
heredity  in,  829. 
hysterical,  984. 
indigestion    in,   830,    831, 

832. 
inter  -  paroxysmal     treat- 
ment of,  833. 
lithsemia  in,  832,  834,  837. 
menses  in,  829,  832. 
morphine  in,  833,  839. 
nausea  in,  831. 
ophthalmoscopic  peculiari- 
ties of,  196. 
opiates  in,  833. 
pathology  of,  832. 
periodicity  of,  829. 
prodromi  of,  830. 
prognosis  of,  792. 
prophylaxis  of,  835. 
scotomata  forerunning,  830, 

832. 
seat  of  pain  in,  829,  832. 
spectaoles  for,  835. 
subjective    symptoms    of, 
195. 


Megrim,  transmission  of,  829. 
treatment  of,  833,  972. 
uniformity  of  attacks,  831. 
visual  prodromes  of,  830, 

832. 
vomiting  in,  831. 
Meibomian  cyst,  54. 

operation  for,  151. 
Melancholia  saltans,  840.     See 

Chorea. 
Members  of  the  body,  relative 

size  of,  242. 
Membrana  tympani,  3,  14. 
appearances  of,  15. 
destruction  of,  26. 
diseases  of,  15. 
function  of,  15. 
in  chronic  non-suppu- 
rative  otitis  media, 
32. 
inflammation  of,  15. 
injuries  of,  5,  16. 
malformations  of,  14. 
perforation  of,  5,  1 6. 
suppurative    perfora- 
tion of,  16. 
Membrane  of  Shrapnel],  15,  28. 
Membranous  conjunctivitis,  95. 
Meningeal       artery,      middle, 
wounded  in  trephining, 
758. 
defects,  congenital,  730. 
embolism,  signs  of,  544. 
hemorrhage,  526,  670,  671. 
See     Cerebral     Hemor- 
rhage, 
signs  of  palsies,  544. 
thrombosis,  signs  of,  544. 
Meningitis,  basilar,  coexistent 
with  optic  neuritis,  190. 
cerebral,  489. 

spinal    symptoms    in, 
660. 
cerehro  -  spinal,        distin- 
guished  from  cere- 
bral palsies,  487. 
from  tubercular  men- 
ingitis, 520. 
ophthalmoscopic  feat- 
ures of,  194. 
chronic,  counter-irritation 

in,  680. 
chronic  spinal,  661. 

cases  of,  662. 
diagnosis  from  the  oerebral 

palsies,  487. 
diphtheritic,  661. 
due  to  otitis  media,  24,  27. 
ending  in   hydrocephalus, 
467.     See    Hydrocepha- 
lus, Acute, 
following  concussion,  treat- 
ment of,  763. 
operations  for  enceph- 

alocele,  742. 
typhoid,  661. 
infectious,  661. 
of   dura,   ophthalmoscopic 

observations  in,  192. 
ophthalmoscopic     features 

of,  192,  193. 
rheumatie,     diagnosis    of, 
521. 
from       uncomplicated 

caries,  653. 
salicylates  in,  680. 
spinal,  658. 


Meningitis,  simulated  hysteri- 
cal, 662. 
spinal,  anatomical  features 
of,  676. 
eases  of,  657. 
discriminated        from 

myelitis,  659. 
due  to  Pott's  disease, 
distinguishing 
symptoms  of,  653. 
non-carious,  657. 
pathological   anatomy 

of,  675,  676. 
treatment  of,  682. 
rheumatic,  65S. 
septic,  659. 
tubercular,  658,  660. 
cataleptic    symp- 
toms in,  659. 
suppurative,  489. 

anatomical  features  of, 

490. 
bacteria  in,  490. 
calcium    sulphide    in, 

492. 
causes  of,  489. 
diagnosis  of,  491. 
distinguished  from  the 
cerebral     palsies, 
487. 
ear-disease  a  cause  of, 

490. 
ergot  in,  492. 
etiology  of,  489. 
mercurials  in,  492. 
optic      neuritis       in, 

491. 
pathological  anatomy 

of,  490. 
prognosis  in,  492. 
pus-evacuation        in, 

492. 
quinine  in,  492. 
symptoms  of,  491. 
traumatic,  490. 
treatment  of,  492. 
syphilitic,  591. 

discriminated        from 
tubercular     menin- 
gitis, 520,  591. 
ophthalmoscopic  feat- 
ures of,  194. 
tubercular,  514. 

anatomical  features  of, 

516. 
ataxia  in,  519. 
bacillus  in,  517. 
bowels  in,  519. 
brain-lesions  in,  516. 
cardiac  stimulants  in, 

523. 
causes  of,  517. 
Cheyne-Stokes    respi- 
ration in,  519. 
complications  of,  517. 
convulsions     in,    515, 

516,  519,  523. 
diagnosis  of,  518. 

from  acute  nephri- 
tis, 521. 
from  acute  yellow 
atrophy  of  the 
liver,  521. 
from  cerebral  ab- 
scess, 493. 
from  cerebral  tu- 
mor, 584. 
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Meningitis,  tubercular,  diagno- 
sis of,  from  hy- 
drocephaloid 
conditions,  522. 
from  other  forms 
of  meningitis, 
520. 
from  pneumonia, 

521. 
from       syphilitic 
meningitis,  591. 
from   typhoid  fe- 
ver, 521. 
from  ursemio  poi- 
soning, 521. 
etiology  of,  517. 
eyes  in,  515,  516,  522. 
general      tuberculosis 

with,  517. 
headache  in,  514,  515, 

516,  519. 
head-retraction        in, 

520. 
heredity  in,  517. 
infection  of,  517. 
intelligence    in,    514, 

515. 
iodides  for,  523. 
latent  form  of,  516. 
leeches  for,  523. 
mind  in,  514,  515. 
neck-rigidity  in,  520. 
of  the  spine,  659. 
of  the  pia  mater,  660. 
onset  of,  514,  518. 
ophthalmoscopy       in, 

193. 
paralysis  in,  515,  519. 
pathological   anatomy 

of,  516. 
premonitory       symp- 
toms of,  514. 
prevention  of,  522. 
prognosis  of,  522. 
pulse  in,  515,  516,  519. 
pupils  in,  515,  521. 
recovery  from,  522. 
sighing  a  sign  of,  519. 
signs  of,  514,  518. 
sleep  in,  514,  515,  516, 

519. 
stages  of,  514. 
static  ataxia  in,  519. 
stimulation  in,  523. 
surgical     interference 

in,  524. 
symptoms  of,  514,518. 
tartar     emetic      oint- 
ments in,  522. 
temper  in,  514. 
temperature  in,  519. 
treatment  of,  522. 
tubercle  of,  517. 
vesicatories  for,  523. 
vomiting  in,  514,  516, 

519,  523. 
with  erythema  nodo- 
sum, 518. 
Meningocele,  731. 
causes  of,  735. 
discriminated    from     der- 
moid  eyst  of   the  eye- 
brow, 69. 
rarity  of,  741. 
spinal,. 732,  743. 
Meningo-myelitis    from    com- 
pression, 644. 
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Meningo-myelitis    from    com- 
pression, abscess  in, 
656. 
anatomical  changes  in, 

647. 
ankle-clonus  in,  649. 
apparatus     in     treat- 
ment of,  657,  678. 
arm-paralysis  in,  619, 

650,  651. 
arm-reflexes  in,  650. 
belladonna  in,  679. 
cases  of,  645. 
Cauda  equina  in,  652. 
cauterization  for,  678. 
cervical,  649. 

pachymeningitis 
in,  651. 
claw-hand  in,  650. 
cold    applications    in, 

678. 
development   of,   646, 

647. 
diaphragm  in,  650. 
diaphragmatic  respira- 
tion in,  652, 
discriminated        from 
spinal     meningitis, 
654. 
due    to    pachymenin- 
gitis, 647. 
due  to  sarcoma,  655. 
electricity  in,  681. 
ergot  in,  679. 
extension    and    fixa- 
tion in,  657. 
food  in,  678. 
heat  applied  in,  67S. 
hiccough  in,  650. 
ice  to  spine  in,  678. 
iodides  in,  679,  681. 
leeching  in,  679. 
lesions  in,  647. 
localization  of,  648. 
lumbar,  648,  649. 
massage  in,  681. 
mercurials  in,  681. 
motor  power  restored 

after,  656. 
muscular  atrophy  in, 

649. 
neuritis  due  to,  647. 
not    always    due     to 

caries,  655. 
opiates  for,  679. 
pachymeningitis      in, 

647,  650. 
pains  in,  651,  679. 
paraplegia  from,  646, 

649. 
paresis  in,  648. 
pathology  of,  647. 
prognosis  in,  656. 
pupillary  symptoms  of, 

651. 
recovery  from,  656. 
reflexes  in,  649. 

exaggerations   of, 

in,  654. 
in    dorsal    cases, 
652. 
regeneration  of  nerve- 
tubes  after,  656. 
respiratory     disorders 

in,  650. 
restoration     of    func- 
tions after,  648. 
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Meningo-myelitis    from    com- 
pression,    retention 
of  excreta  in,  649. 
rigidities    from,    653, 

654. 
root-symptoms  in,  648. 
seat  of,  646. 
sensory     disturbances 

from,  648. 
slow  pulse  in,  650. 
sphincters  in,  649. 
spinal  hemorrhage  in, 

654. 
spontaneous    recovery 

from,  656. 
sudden  paraplegia  in, 

652. 
surgical  treatment  of, 

657. 
symptoms  of,  648. 
syncope  in,  650. 
tactile  sense  in,  648. 
treatment  of,  657,  678. 
of    paralysis    in, 
682. 
vomiting  in,  650. 
Meningo-myelocele,  743. 
Menorrhagia  with  optic  neuri- 
tis, 213. 
Menstrual     disorders      during 
school-life,  351. 
eye-troubles    due    to, 
212. 
period,    rest    during    the, 
300. 
Mental   and    physical    superi- 
ority correlated,  278. 
defect,  grades  of,  1019. 
development,       irregular, 

453. 
disorders      of     childhood, 

452.  See  also  Insanity, 
disturbances,       dyspeptic, 
1044. 
Mercurial  poisoning,  effects  of, 

on  the  eye,  232. 
Mercurials     in     myelitis,    679, 

681. 
Mercury,   bichloride    of,   as    a 
disinfectant,  341. 
in  suppurative  meningitis, 
492. 
Metamorphopsia,       traumatic, 

170. 
Metastatic        choroiditis       in 
mumps,  207. 
eye-disease  in  gangrenous 
varicella,  221. 
Methods  of  anthropometry,  249. 
Microbes,     ^ee  Bacteria. 
Microcephalus,  735. 
brain  in,  1028. 
in  cerebral  palsy,  541. 
in  idiots,  1027. 
instruction  in,  1028. 
standard  of,  1028. 
treatment  of,  by   craniec- 
tomy, 784. 
Micro-organisms.  See  Bacteria. 
Microphthalmos,  119,  121. 
Microscopio    proofs     of     rape, 

443. 
Microtia.,  4. 

Middle  ear.     See  Ear,  Middle. 
at  birth,  18. 
disease    of,    brain-ab- 
scess in,  769,  771. 


Middle  ear,  disease  of,  leading  to 
osteo  -  myelitis, 
surgical    treat- 
ment of,  751. 
pus-accumulation    in, 
18,  24. 
meningeal     artery,    intra- 
cranial   hemor- 
rhage from,  771. 
wounded    in    tre- 
phining, 758. 
Migraine,  790.     See  Megrim, 
causes  of,  790. 
definition  of,  790. 
diagnosis  of,  792. 
etiology  of,  790. 
hysterical,  984. 
in  children,  450. 
pathology  of,  790. 
prodromes  of,  791. 
prognosis  of,  792. 
relations    of,   to    epilepsy, 

901. 
subjective    symptoms    of, 

195. 
symptoms  of,  791. 
treatment  of,  792. 
with    epilepsy,    treatment 
of,  909. 
Miles,  Dr.  F.  T.,  on  hydroceph- 
alus, 466. 
Miliary  aneurism  preceding  in- 
tracranial   hemorrhage, 
528. 
tuberculosis,      ophthalmo- 
scopic features  of,  227. 
Military  drill  for  boys,  372. 

gymnastics,  303. 
Milium,  58. 

Milk-secretion,  arsenic  in,  604. 
Mill-construction    of    hospital 

floors,  416,  417. 
Milliamperemeter,      diagnostic 

uses  of,  455. 
Mills,  Dr.  C.  K.,  on  hysteria, 

958. 
Mimetic    paralysis,    804.      See 

Paralysis,  Facial. 
Mimic  spasm,  801. 
Mind,  effects  of  exercise  upon, 
276,  277. 
evolution  of,  426. 
in  multiple  cerebro-spinal 
sclerosis,  500,  509,  511. 
Minors,  legal  capacities  of,  425". 
.Mirrors  for  the  ear,  7. 
Mirror-writing   as  a  symptom 

of  cerebral  defect,  463. 
Mitchell,  Dr.  J.  K.,  on  exoph- 
thalmic goitre,  952. 
Mitral  disease,  ophthalmoscopic 

signs  of,  177. 
Mobility  of  chest-walls,  253. 
Modesty  not  always  a  proof  of 

morality,  438. 
Modulus  of  Cams,  its  defects  as 
a   standard   of  human  sym- 
metry, 246. 
Moisture  in  the  air  of  school- 
rooms, 390. 
Molluscum  contagiosum,  58. 

fibrosum  of  eyelid,  59. 
Monoplegia  from  brain-tumor, 

567. 
Monstrosity,  moral,  1052. 
Moral  ideas  of  children,  435. 
imbecility,  995,  996,  1052. 


Moral  imbecility,  training   in 
cases  of,  1037.' 
insanity,  isolation  in,  1053. 
power  increased  by  physi- 
cal exercise,  276. 
sense,  development  of,  422, 

424. 
treatment  of  hysteria,  1 006. 
Morality,  nature  of,  426. 
Morbid    projects    and    attach- 
ments, 1053. 
Morbus   sacer,  899.     See   Epi- 
lepsy. 
Moribund    state,    ophthalmos- 
copy of,  239. 
Morphine  as  a  preparation  for 
anaesthetics,  775. 
in  tetanus,  933. 
Morphine-habit,  origin  of,  S33, 

839. 
Motility,  exaltation  of,  460. 
Motion  and  heat,  258. 
Motor  areas  of  the  brain,  564, 
566. 
disturbances,  detection  of, 
453. 
significance  of,  453. 
muscles  of  the  eye,  paraly- 
sis of,  134. 
tract  located,  572. 

of  nerve-centres  spe- 
cially liable  to  dis- 
ease in  childhood, 
484. 
specially  liable  to  po- 
rencephaly, 483. 
Moulds   of  muscular    contour, 

458. 
Mouth,  tapir's,  819. 
Mouth-breathing  as  a  habit,  39. 
cure  of,  38. 
evils  of,  38, 39. 
in     chronic    non -purulent 

otitis  media,  31. 
underclothing  in,  38. 
Movement  cure,  301. 

diseases   benefited  by, 
324. 
Movements,     associated,    after 
infantile        hemiplegia, 
538. 
classified,  302,  304. 
concentric,  302. 
curative,  302. 
eccentric,  302. 
medical,  302. 

Swedish.      See       Swedish 
Movements. 
Muco-purulent  ophthalmia,  85. 

See  Ophthalmia. 
Multiple  cerebro-spinal  sclero- 
sis, 495.     See  Sclerosis. 
neuritis.     See  Neuritis. 
Mumps,  eye-troubles  following, 
207. 
followed  by  deafness,  40. 
of  lachrymal  gland,  70. 
return  of  children  to  school 
after,  405. 
Murder  committed  by  children, 

423. 
Muscles,  chemical  reactions  of, 
256,  257. 
development  of,  by   cxer- 
oise,  257. 
correlated     to    brain- 
development,  277. 
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Muscles,  exhaustion  of,  280. 
functions  of,  256,  260,  261, 
262. 
in  walking,  265. 
in  exercise,  256. 
injured  by  overwork,  280. 
involuntary,  injured  by  un- 
skilled training,  280. 
mechanics  of  the,  260. 
of  the  foot,  262,  263. 
structure  of,  256. 
their  action   in   the   erect 
position  of  the  body,  261. 
tonicity  of,  256. 
voluntary,  256. 
work  of,  257,  260. 
Muscle-structure    in    myotonia 

congenita,  946-949. 
Muscle-weakness  a  prime  cause 

of  deformity,  356. 
Muscle-work     compared     with 

brain-work,  278. 
Muscular  anesthesia,  720. 

atrophy,    812.       See    also 
Progressive  Muscu- 
lar Atrophy, 
diagnosis  of,  821. 
Erb's  juvenile  form  of, 

817. 
facio-scapulo-humeral 

type  of,  818. 
following  brain-lesion, 

822. 
from         poliomyelitis, 

699,  703,  707. 
hereditary       progres- 
sive, 821. 
in  paraplegia   due  to 
compression      mye- 
litis, 649. 
Landouzy  -  DejSrine 

type  of,  818. 
myelopathic,  how 

discriminated 
from  myopathic 
atrophy,  822. 
myopathic,         distin- 
guished     from 
myelopathic 
atrophy,  822. 
distinguished 
from        neuro- 
pathic atrophy, 
823., 
prognosis  in,  824. 
treatment  of,  824. 
neuropathic,       distin- 
guished   from    my- 
opathic       atrophy, 
823. 
primary,      812.       See 
Atrophies, 
age  in,  819. 
autopsies  in,  821. 
discriminated 
from       atrophy 
following  brain- 
disease,  821. 
family     influence 

in,'820. 
how  distinguished 
from       chronic 
multiple      neu- 
ritis, 823. 
lesions    in,    820, 

821. 
muscles  in,  819. 


Muscular     atrophy,     primary, 

peroneal      type 

of,  819. 

reactions  in,  820. 

progressive,        Aran- 

Duchenne  type 

of,  822. 

hereditary      type 

of,  821. 
Ley  den  -  M  obi  us 

type  of,  821. 
thenar    type     of, 
822. 
contour,  records  of,  462. 
contractility,  formulae  for, 

456. 
dystrophies,      progressive, 

812. 
impairment,   detection   of, 

455. 
paralysis,      pseudo-hyper- 
trophic,  813. 
Muscular-sense  tract,  572. 
Mussel-poisoning,  eye-t/oubles 

due  to,  232. 
Mutism,  causes  of,  464. 
Muybridge's  studies  in  animal 

motion,  264. 
Myelitis,  643.    See  also  Menin- 
go- Myelitis,   and  Polio- 
myelitis Anterior, 
after    spinal    hemorrhage, 

668. 
anatomical      features      of, 

675. 
causes  of,  677. 
cavitary,  644. 
classification    of   cases  of, 

643. 
compression,  644.    See  Me- 

ningo-Myelitis. 
defined,  643. 
diagnosis  of,  672. 

of  varieties,  643. 
discriminated  from  anterior 
poliomyelitis,      674, 
709. 
from      cerebro  -  spinal 

fever,  672. 
from   locomotor  atax- 
ias, 674. 
from  multiple  neuritis, 

673. 
from   multiple  sclero- 
sis, 673. 
from  other  spinal  dis- 
eases, 673. 
from  rheumatism, 

673. 
from  tetanus,  673. 
due  to  pressure,  648. 
electricity  in,  681. 
general  or  transverse,  dis- 
criminated from  anterior 
poliomyelitis,  709. 
hemorrhagic,  676. 
idiopathic,  662. 

cases  of,  662-665. 
causes  of,  662,  664. 
infectious,  666. 
its  relation  to  other  dis- 
eases, 644. 
lesions  in,  675. 
limitations    of    the    term, 

643. 
nature  of,  677. 
non-transverso,  457. 


Myelitis  of  the  anterior  cornua, 
distinguished   from    the 
cerebral  palsies,  487. 
ophthalmoscopic     features 

of,  200. 
pathological    anatomy    of, 

675. 
prognosis  in,  677. 
septic,  hemorrhage  in,  6^0. 
symptoms  of,  672. 
syphilitic,  665. 
systematic,     distinguished 

from  other  forms,  644. 
transverse,  457. 
treatment    of,     6S2.      See 
also     Meningo-Myelitis, 
Treatment  of. 
tubercular,  666. 
varieties  of,  643,  675. 
Myelocele,  732. 
Myelopathies        distinguished 

from  myopathies,  822. 
Myographium,  clinical,  462. 
Myopathic  atrophies,  812.     See 
Atrophies,  Primary;  also 
Muscular  Atrophy, 
distinguished  from  neuro- 
pathic atrophies,  823. 
of  the  face,  819. 
Myopathies  distinguished  from 

myelopathies,  822. 
Myopia,  142. 

blindness  following,  368. 
causes  of,  142,  368. 
complications  of,  142. 
due    to  unsuitable    desks, 

358. 
glasses  for,  368. 
heredity  in,  368. 
in    diphtheritic   paralysis, 

809. 
in  schools,  365. 
mechanism  of,  142. 
ophthalmoscope  in,  142. 
strain  in,  142. 
symptoms  of.  142. 
treatment  of,  143. 
Myositis,  degenerative,  824. 
Myotonia  congenita,  945. 

awkwardness   due  to, 

949. 
causes  of,  945. 
complications  in,  945. 
definition  of,  945. 
description  of,  949. 
diagnosis  of,  950. 
etiology  of,  945. 
heredity  in,  945. 
histological   peculiari- 
ties in,  946-949. 
history  of,  945. 
literature  of,  951. 
microscopy    of,    946- 

949. 
movements  in,  949. 
muscles  in,  946,  948. 
pathology  of,  946. 
prognosis  in,  950. 
sex  in,  946. 
spasms  in,  949. 
stiffness  from,  949. 
symptomatology      of, 

949. 
tetanic     features     of, 

949. 
treatment  of,  950. 
Myotonic  reaction,  950. 
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Myringitis,  15.  See  Membrana 
Tympani,  Inflammation  of. 

Mytilotoxine,  eye-troubles  due 
to,  232. 

Myxoma  of  the  brain,  554. 


N. 

Naevus  involving  a  part  of  the 

choroid,  183. 
Nancrede,    Dr.   C.    B.,  on   the 
operative  surgery  of  thebrain 
and  spinal  cord,  748. 
Nares  in  non-purulent  chronic 
otitis  media,  31. 
speculum  for,  34. 
Nasal  douche  not  advisable  in 
chronic     disease    of 
the  middle  ear,  34. 
use  of,  to  be  avoided, 
39. 
duct,  anomalies  of,  72. 
obstruction  of,  73. 
Naso-pharynx  in  chronic  non- 
suppurative otitis  media,  33. 
Nature  never  perfect,  245. 
Near-sightedness,      142,      368. 

See  Myopia. 
Nebula,  corneal,  107. 
Neck  at  various  ages,  measure- 
ments of,  252. 
massage  of,  328,  329. 
Neck-rest  position,  321. 
Necrosis  corneas,  99. 

of  ossicles  in  chronic  pur- 

ulency  of  the  attic,  28. 
of  temporal  bone,  4. 
Needling  of  cataract,  155. 
Negro,  conjunctivitis  aestivalis 

in,  93. 
Neoplasm,    intracranial.       See 

Brain-Tumor. 
Nephritis,     eye-symptoms     of, 
209,211. 
from  lead-poisoning,  622. 
of  measles,  eye-fundus  in. 
220. 
Nerve-atrophy,  hereditary,  the 

eye  in,  203. 
Nerve-fibres  of  the  retina,  ab- 
normal transparency  of,  161. 
Nerve-injuries      resulting      in 

changes  in  eye-fundus,  206. 
Nerve-lesions       in       arsenical 

poisoning,  603,  607,  610. 
Nerve-sheaths  of  disk,  retained, 

161. 
Nerve-symptoms  in  tumors  of 

pons  and  medulla,  576. 
Nervous    connections    between 
the  teeth  and  the  ear,  23. 
diseases,  diagnosis  of,  447. 
hereditary,  448. 
of  children,  788. 
of  school-children,  349. 
ophthalmoscope       in, 

184. 
syphilitic,  590. 
table  of,  789. 
headache,  831. 
prostration,  350,  352,  354. 
symptoms     due     to     eye- 
strain, 145. 
system,  diseases  of,  447. 
effects      of      exercise 
upon,  276. 


Nervous    system    in    children, 

peculiarities  of,  864. 

in  hereditary  syphilis, 

590. 
in  rickets,  460. 
peripheral  diseases  of, 
788. 
Neuralgia  and  headache,  833. 
in  children,  789. 
intercostal,  792. 
intractable,  section  of  pos- 
terior   roots    of    spinal 
nerves  for,  786. 
nature  of,  449. 
rare  in  infancy,  450. 
varieties  of,  45  i. 
Neuralgias,  peripheral,  massage 

in,  329. 
Neuralgic     pain      from     lead- 
poisoning,  629. 
Neurasthenia    in    school  -  chil- 
dren, 350. 
Neuritis,  acute,  794. 
alcoholic,  795. 
ascending,  794. 
chronic,  794. 

multiple,   how  distin- 
guished    from    pri- 
mary muscular  atro- 
phy, 823. 
diagnosis  of,  795. 
due    to    compression    me- 

ningo-myelitis,  647. 
from  lead-poisoning,  621. 
in  arsenical  poisoning,  603, 

607,  610,  612. 
in    diphtheritic  paralysis, 

809. 
infectiousness  of,  795. 
migrans,  794. 
multiple,  709,  794,  795. 
discriminated      from 
hysterical     hy- 
perses  t  hesia, 
986. 
from    poliomyeli- 
tis anterior,  709. 
of  Cauda  equina,  652. 
of  fifth  nerve   leading    to 

hemiatrophy,  827. 
of  optic  nerve  and  the  ret- 
ina, traumatic.  169,  172. 
optic,  due  to   intracranial 
growths,  185.    See  Optic 
Neuritis, 
paralysis  from,  794. 
peripheral,  794. 
primary  multiple,  795. 
Neurogliar  sclerosis  in  epilepsy, 

904. 
Neuroma  of  the  eyelid,  59. 
Neuro-retinitis.  See  Optic  Neu- 
ritis. 
Neuroses,  reflex  ocular,  145. 
Newly-born,  nerves  of  the,  865. 
Nictitating  spasm,  801. 
Night,  pathology  of,  993. 
Night-blindness,  236. 
Nightmare  due   to  eye-strain, 
145. 
nature  and  cause  of,  1017. 
Night-terrors,  1008,  1010. 

a  form  of  mental  aberra- 
tion, 1047. 
age  in,  1011. 
attack  of,  1010,  1011. 
causes  of,  1011. 


Night-terrors,  central  origin  of, 
1013. 
classes  of,  1013. 
complications  of,  1014. 
description  of,  1010. 
diet  in,  1016. 
digestion    in,   1012,  1014, 

1016. 
epilepsy  from,  1047. 
epileptic,  1014. 
fright  a  cause  of,  1012. 
general  health  in,  1011. 
hallucinations  in,  1013. 
hysterical,  990,  992. 
idiopathic,  1013. 
medication  in,  1016. 
names  of,  1010. 
nature  of,  1009. 
prognosis  in,  1015. 
prophylaxis  of,  1016. 
significance  of,  464,  1014. 
subjects  of,  1011. 
symptomatic,  1013. 
synonymes  of,  1010. 
time  of,  1010. 
varieties  of,  1013. 
Nitrate  of   silver  for  multiple 
sclerosis,  511. 
for  ophthalmia  neona- 
torum, 81,  84. 
Nitrogenous  foods,  291. 
Noctambulism,  992.     See  Som- 
nambulism. 
Nocturnal    crises,     nature     of, 
1009. 
emissions,  1049.     See  Mas- 
turbation, 
hysteria,  990. 
Nodding  spasm,  801. 
Norfolk  and  Norwich  Hospital, 

411. 
Nostril,  closure  of,  its  effect  on 

hearing,  17. 
Notre  Dame  Academy,  burning 

of,  377. 
Nunneley's  forceps,  778. 
Nursery,  requirements  of,  961. 


Oatmeal  at  breakfast,  837. 
Objective    symptoms    of    chil- 
dren's diseases,  447. 
Occipital  deficiency,  congenital, 
736. 
lobe,  tumors  of,  569. 
meningocele,     causes      of, 
735. 
Occipito-frontal       aponeurosis, 

wounds  of,  749,  750. 
Occipito-sphenoidal    angle    in 

skull-defects,  734. 
Ocular  muscles,  diseases  of  ex- 
ternal, 133. 
insufficiency  in,  139. 
nystagmus  of,  134. 
paralysis  of,  134. 
spasm  of,  134. 
syphilitic  paralysis  of, 
596,  597. 
neuroses,  145. 
QSdema,  massage  in,  331. 

of  eyelids,  55. 
Ointment,  Pagensteoher's,  53. 
Oliver,  Dr.  C.  A.,  on  ophthal- 
moscopy, 158. 


Onnnisra.     See  Masturbation. 
One  leg,  standing  on,  355. 
Onyx,  106. 
Opacities  of   retina,  shot-silk, 

166. 
Opacity  of  cornea,  congenita], 

119. 
Open  air  for  young  children, 

281,  282. 
Operations   on   the   brain   and 

spinal  cord,  748. 
Operative    removal    of    intra- 
cranial growths,  190. 
Ophthalmia,  77. 
chronic,  91. 

contagious,  in  school,  407. 
croupous,  95. 

relation   of,   to    diph- 
theritic ophthalmia, 
93. 
diphtheritic,  96. 
bacteria  of,  96. 
causes  of,  96. 
contagion  of,  96. 
diagnosis  of,  97. 
discriminated       from 
croupous      ophthal- 
mia, 96. 
etiology  of,  96. 
pathology  of,  96. 
Bymptoms  of,  97. 
synonymes  of,  96. 
treatment  of,  98. 
Egyptian,    88.     See    Oph- 
thalmia, Granular, 
exanthematous,  85,  86. 
follicular,  87. 

treatment  of,  88. 
gonorrhoeal,  77. 
granular,  88. 

bacteria  of,  89. 
causes  of,  88,  89. 
contagion  of,  89,  90. 
definition  of,  88. 
diagnosis  of,  90. 
etiology  of,  88. 
granulations  in,  89. 
mercuric  chloride   in, 

90. 
names  of,  88. 
pannus  due  to,  90. 
prognosis  of,  90. 
race    as  a  factor    in, 

88. 
sequels  of,  90. 
symptoms  of,  S9. 
synonymes  of,  88. 
treatment  of,  90. 
mucopurulent,  85. 
bacteria  of,  86. 
causes  of,  85. 
definition  of,  85. 
diagnosis  of,  86. 
infection  of,  86. 
prognosis  of,  86. 
pterygium       superius 

after,  86. 
synonymes  of,  85. 
treatment  of,  86. 
neonatorum,  77. 

adherent  leucoma 

after,  80. 
anatomical  features  of, 

79. 
antisepsis  for,  81,  82. 
atrophy  of  eye  in,  81. 
atropine  in,  84. 
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Ophthalmia  neonatorum,  bac- 
teria in,  78. 

blindness  following, 
82. 

cataract,  pyramidal, 
after,  80. 

causes  of,  78. 

complications  of,  80. 

congenital  origin  of, 
78. 

conjunctiva  in,  81,  83, 

cornea  in,  80. 
definition  of,  77. 
diagnosis  of,  81. 
discriminated        from 
croupous      ophthal- 
mia, 95. 
effects  of,  80,  82. 
eserine  in,  84. 
etiology  of,  78. 
gonococcus  in,  78,  79. 
ice-treatment  of,  83. 
inoculation  of,  78. 
leucoma  following,  80. 
nitrate  of  silver  treat- 
ment of,  84. 
onset  of,  79. 
panophthalmitis      in, 

81. 
pathology  of,  79. 
prognosis  in,  82. 
prophylaxis  of,  82. 
pyramidal  cataract  fol- 
lowing, 80. 
season  of  the  year  in, 

79. 
sex  as  a  factor  in,  79. 
stages  of,  79. 
staphyloma  following, 

81. 
statistics  of,  82. 
symblepharon   follow- 
ing, 81. 
Bymptoms  of,  79. 
synonymes  of,  77. 
treatment  of,  83. 

prophylactic,  82. 
ulcerated  cornea  from, 

80. 
vaginal   discharges    a 
cause  of,  78. 
phlyctenular,  93.    See  also 
Keratitis,  Phlyctenular, 
purulent,  77. 

pustular,     94.       See     also 

Keratitis,  Phlyctenular. 

return      of      children      to 

school  after,  405. 

scrofulous,    93.      See    also 

Keratitis,  Phlyctenular. 

Ophthalmoplegia  externa,  135. 

Ophthalmoscope,   how  to    use, 

159. 
Ophthalmoscopic    features  due 
to     quinine-poison- 
ing, 230. 
due   to    silver-poison- 
ing, 233. 
due  to  toxics,  230. 
signs  of  approaching  dis- 
solution, 239. 
symptoms    of     heart-dis- 
eases, 177. 
Ophthalmoscopy,  158. 

in  aortic  insufficiency,  177. 
in  cerebral  anaemia,  184. 
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Ophthalmoscopy     in     cerebro- 
spinal meningitis,  194. 

in  congenital  cyanosis,  177. 

in  Friedreich's  ataxia,  201. 

in  hematoma  of  the  dura 
mater,  192. 

in  insolation,  194. 

in  intracranial  abscess,  191. 
aneurism,  191. 

in  leptomeningitis,  193. 

in  meningitis,  191-193. 

in  migraine,  196. 

in  mitral  disease,  177. 

in  myopia,  142. 

in  pachymeningitis,  192. 

in  simple  internal  hydro- 
cephalus, 192. 

in    syphilitic    meningitis, 
194. 

in  thermic  fever,  194. 

of  brain-disorders,  184. 

of  cholera,  224. 

of  chorea,  196. 

of  dengue,  224. 

of  diabetes,  224. 

of  diphtheria,  219. 

of   diseases   of  the  repro- 
ductive organs,  212. 

of  enteric  fever,  217. 

of  epilepsy,  197. 

of  erysipelas,  222. 

of  exanthematous  diseases, 
210,  221. 

of     exophthalmic    goitre, 
205. 

of  gastric  diseases,  207. 

of  glaucoma,  236. 

of  glycosuria,  224. 

of  Graves's  disease,  205. 

of  hemeralopia,  236. 

of  hepatic  disease,  207. 

of    hereditary   optic-nerve 
atrophy,  203,  204. 

of  hysteria,  214. 

of  idiocy,  199. 

of  imbecility,  199. 

of  intestinal  diseases,  207. 

of  kidney-disease,  208. 

of  lead-poisoning,  232. 

of  leprosy,  229. 

of  lesions  dependent  upon 
special      dyscrasiae, 
217. 
due  to  salicylic  acid, 

231. 
due  to  tobacco,  231. 

of  liver-disease,  207. 

of  malaria,  222. 

of  measles,  220. 

of     menstrual     disorders, 
212. 

of  miliary  tuberculosis,  227. 

of  mumps,  207. 

of  nervous  diseases,  184. 

of  night-blindness,  236. 

of  parotitis,  207. 

of  pertussis,  221. 

of  reflex  disease  of  theeye- 
fundus,  206. 

of  relapsing  fever,  218. 

of  renal  disease,  208. 

of     retinitis     pigmentosa, 
234. 

of  rheumatism,  222. 

of  rubella,  220. 

of  scarlet  fever,  218. 

of  sclerosis,  203. 
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Ophthalmoscopy  of  small-pox, 
221. 
of     spinal-cord      diseases, 

200. 
of   symptomatic    disorders 
of   the    interior   of    the 
eye,  177. 
of  syphilis,  226,  227. 
of  tabes  dorsalis,  201. 
of  typhus,  218. 
of  uramic  poisoning,  210. 
of  varicella,  221. 
of  variola,  221. 
of  whooping-cough,  221. 
of  yellow  fever,  223. 
Opiates  in  myelitis,  679. 
Opisthotonus     in    hystero-epi- 

lepsy,  974. 
Optie  nerve,  atrophy  of,    203. 
See  Atrophy, 
coloboma  of  sheaths  of, 

163. 
implicated  by   exten- 
sion in  inflammatory 
processes,  171. 
in    general     anaemia, 

181. 
in  pernicious  ansemia, 

182. 
massings,  161,  162. 
sarcoma  of,  174. 
tubercle  of,  229. 
tumors  of,  174. 
vascular    distribution 
to,  163. 
neuritis,  binocular,  185. 
cause  of,  when  it  ac- 
companies  brain-le- 
sions, 186, 187, 189. 
caused    by   masturba- 
tion, 214. 
clinical  history  of,  187. 
degenerative    changes 

in,  188. 
due  to  intracranial  an- 
eurism, 191. 
to        intracranial 
growths,  185. 
from   intracranial   tu- 
mor, 559. 
in  meningitis,  491. 
its   value    as   a  diag- 
nostic sign  of  brain- 
lesion,  1S9. 
ophthalmoscopic     ap- 
pearances in,  188. 
prognosis  in,  190. 
progress  of,  190. 
traumatic,  169,  172. 
treatment  of,  190. 
types    and   stages   of, 

188. 
unilateral,  186. 
visions  in,  189. 
with   intracranial   ab- 
scess, 191. 
thalami,  tumors  of,  574. 
Oral  examination  of  children, 

medico-legal,  435. 
Orbit,   acquired    anomalies    of, 
121. 
cellulitis  of,  123. 
cysts  of,  123. 
diseases  of,  120. 
osteoma  of,  1 21. 
sections  of,  122. 
tumors  of,  123. 


Orbit,  vascular  diseases  of,  123. 

wounds  of,  169,  172. 
Orbital   inflammations   involv- 
ing the  optic  nerve  and 
retina,  171. 
tuberculosis,  121. 
walls,  abnormalities  of,  121 . 
Ossicles  of  the  ear,  3. 
ankylosis  of,  48. 
functions  of,  48. 
impaired  motility  of,  48. 
in  chronic  non-suppurative 

otitis  media,  32. 
in   purulent  otitis   media, 

26,  28. 
necrosis  of,  in  chronic  puru- 
lency  of  the  attic,  28. 
Osteoma  of  brain,  554. 

of  orbit,  121. 
Osteo-myelitis   from   bone-con- 
tusion in  scalp-wounds,  treat- 
ment of,  751. 
Ostitis  of  petrous  bone,  4. 
Otitis  externa  diffusa,  12. 
treatment  of,  13. 
interna,  primary,  42. 

syphilitica,  42. 
labyrinthica,  41. 
media,  acute  catarrhal,  18. 
acute  purulent,  23. 
causes  of,  23. 
due    to    teething, 

23. 
from  exanthema- 
tous  disease,  23. 
from       exposure, 

23. 
granulations     in, 

25. 
of    reflex    origin, 

23. 
results  of  neglect 

in,  25. 
treatment  of,  24. 
acute    symptoms    oc- 
curring   in    chronic 
cases,  30. 
air-bag  in,  19. 
chronic,   atomizer   in, 
35. 
atrophia  form  of, 

36. 
catarrhal,  adenoid 
growths  in  the 
naso  -  pharynx 
■with,  33,  37. 
cause  of,  33. 
deaf-muteness  in, 

36. 
Dobell's    solution 

for,  34. 
earache  in,  37. 
Eustachian    tubes 

in,  33. 
examination      of, 

34. 
inflation  of  mid- 
dle ear  in,  35. 
parosis   of  velum 

palati  in,  33. 
treatment  of,  34. 
of  earache  in, 
37. 
chronio     muco- puru- 
lent, 21. 
chronic,  non-purulent, 
31. 


Otitis  media,  chronic  non  puru- 
lent,    cerumen 
in,  82. 
deafness  in,  31. 
effects  of,  32. 
Eustachian   tubes 

in,  31. 
hearing  in,  31. 
heredity  in,  32. 
membrana  in,  32. 
naso-pharynx   in, 

33, 
onset  of,  31. 
ossicles  in,  32. 
pathology  of,  31. 
pharynx  in,  33. 
symptoms  of,  31. 
velum    palati  in, 
33. 
chronic  purulent, 

causes  of,  25. 
effects  of,  25,  26. 
lotions  for,  27. 
perforation  in,  25. 
signs  of,  25. 
treatment  of,  21, 
26. 
from  food,  etc.,  forced 
through  the  Eusta- 
chian tubes,  18. 
in  early  infancy,  treat- 
ment of,  18. 
polypi  in,  25. 
sprays  for  nares  in,  35, 

36. 
temperature  of   room 

in,  20. 
tonsils  in,  35,  37. 
treatment  of  atrophic 
cases,  36. 
with  epilepsy,  451. 
Otophone,  36,  47. 
Otorrhoea  from  neglected  otitis, 

14. 
Over-exercise  in  infancy,  281. 
Overflow  of  tears,  71. 
Over-stimulation  in  school,  345. 
Over-study  a  cause  of  consump- 
tion, 354. 
Over-training,  ill  effects  of,  280, 

286. 
Overwork  in  schools,  344,  345, 
354,  788. 
muscles  in,  2S0. 
Owen's  method  of  air-analysis 

for  carbonic  acid,  392. 
Oxygen,    demand    for,   during 
exercise,  275. 


P. 

Pacchionian  bodies,  rarity  of, 

in  childhood,  758. 
Pachymeningitis    from    caries, 
cervical,  650. 
hemorrhagica,  527,  528. 

syphilitic,  531. 
of  the  spinal  cord,  785. 
compression  from,  647, 
648. 
ophthalmoscopic     features 
of,  192. 
Pagensteeher's  ointment,  53. 
Pain,  how  estimated,  449. 

in    head,    significance    of, 
450.     See  Headache. 
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Pain  in  Pott's  disease,  signifi- 
cance of,  653. 
Paint,  arsenical,  611. 
Palatal  arch  in  idiocy,  102?. 
deformity  in  cerebral  pal- 
sies, 541. 
Palsies,  birth-,  535. 

cerebral,  479.  See  Cerebral 
Palsies. 
Paludal  fevers,   ophthalmosco- 
pic features  of,  222. 
Pannus  from  granular  ophthal- 
mia, 90. 
peritomy  for,  153. 
phlyctenular,  104. 
Panophthalmitis  in  ophthalmia 

neonatorum,  SI. 
Papillitis  in  brain-tutnor,  559. 
Papilloma  of  brain,  554. 
Paracentesis      of      niembrana 

tympani,  22,  21. 
Paralalia,  463. 

Paralyses,  detection  of,  by  eleo- 
tricity,  457. 
diagnosis  of,  from  hysteri- 
cal disease,  999. 
Paralysis,  acute  atrophic,  683. 
iSee   Poliomyelitis  Ante- 
rior, 
agitans  discriminated  from 

chorea,  509. 
Bell's,  804.    See  Paralysis, 

Facial, 
cerebral,   479.     See    Cere- 
bral Palsies. 
reflexes  in,  567. 
diphtheritic,  80S. 

diagnosis  of,  808,  810. 
electricity  in,  810. 
eye  in,  219,  809. 
frequency  of,  808. 
lesions  in,  S09. 
massage  in,  330. 
myopia  in,  S09. 
pathology  of,  809. 
prognosis  in,  810. 
spinal    meningitis  in, 

661. 
statistics  of,  808. 
symptoms  of,  809. 
throat  in,  809. 
treatment  of,  810. 
voice  in,  809. 
due  to  lead-poisoning,  626. 
facial,  804. 

causes  of,  804,  805. 
congenital,  804,  806. 
electricity     in,     805, 

806. 
lesions  in,  804,  805. 
muscles  in.  806. 
prognosis  in,  804,  805. 
symptoms  of,  804,  805. 
treatment  of,  805. 
with  tetanus,  918. 
feigned  hysterical,  980. 
from    arsenical  poisoning, 

603,  607,  610,  614. 
from  brain-tumor,  567. 
from  lead-poisoning,  622. 
from  neuritis,  794. 
from    Pott's   disease,   646, 

648. 
from    spinal    hemorrhage, 

669. 
from  tumor  in  the  Sylvian 
fissure,  571. 


Paralysis,  hysterical,  970,  981, 
983. 
in  Friedreich's  ataxia,  720. 
in   meningo-myelitis,  649, 

650. 
in  multiple  cerebro-spinal 

sclerosis,  501. 
in  tubercular    meningitis, 

515,519. 
infantile,    456,    457,    683. 
See   also  Poliomye- 
litis Anterior, 
idiocy  following,  1032. 
spinal,    massage     in, 
329,  330. 
mimetic,  804.    See  Paraly- 
sis, Facial. 
multiple,  794. 
of  eye-muscles,  135. 
of  meningo-myelitis,  treat- 
ment of,  682. 
of  third  nerve,  135. 
periodical        oculo-motor, 

807. 
peripheral,  803. 
pseudo-hypertrophio   mus- 
cular, 457,  813. 
anatomical  features  of, 

816. 
atrophy  of  muscles  in, 

814,  816. 
causes  of,  813. 
complications  of,  815. 
deformities  from,  815. 
degenerative   changes 

in,  816. 
discriminated        from 
Erb's  juvenile  atro- 
phy, 818. 
electrical  reactions  in, 

815. 
essential     nature    of, 

816,  817. 
etiology  of,  813. 
fatty  degenerations  in, 

816. 
gait  in,  814. 
heredity  in,  813,  816. 
hypertrophy   of   mus- 
cles in,  813. 
knee-jerk  in,  815. 
lordosis  in,  8 14. 
mental  symptoms  in, 

815. 
muscles  in,  813,  816. 
names  of,  813. 
nerve-lesions  in,  816. 
nerve-symptoms  with, 

815. 
pathological    anatomy 

of,  816. 
posture  in,  814. 
pseudo-aphasia        in, 

815. 
reactions  in,  electrical, 

815. 
sexes  in,  813,  816. 
symptoms  of,  813. 
synonymes  of,  813. 

reflex,  807.  _ 

circumcision  for,  807. 
from       masturbation, 

808. 
from  phimosis,  807. 
regressive,  683.    See  Polio- 
myelitis Anterior, 
rheumatic,  794. 


Paralysis,   spinal,    significance 
of,  672. 
syphilitic,  594,  595,  596. 
temporary,  in  poliomyelitis 

anterior,  697. 
toxic,  794. 
Paralytic  idiocy,  1032. 
Paranoia,  1019. 

Paraphasia  from  brain-tumor, 
571. 
from  vicious  training,  463. 
Paraplegia.     See  Cerebrai  Pal- 
sies. 
epilepsy  in,  540. 
false  rachitic,  1000. 
from    hereditary    syphilis, 

595. 
from   Pott's    disease,    646, 

648. 
hereditary  ataxic,  725. 
in  cerebral  palsies,  541. 
in  Friedreich's  ataxia,  720. 
infantile,  457. 
Parasites  in  the  eye,  238. 
Parental  responsibility,  430. 
rights,  forfeiture  of,  429. 
Paresis  due  to  myelitis,  648. 
Parotitis,    ophthalmoscope    in, 

207. 
Parsons's  disinfecting  solution, 

342. 
Partial  hydrocephalus,  475. 
Participation   in  crime,  infan- 
tile, 425. 
Partitions  of  hospitals,  417. 
Pathogenesis,  nature  of,  333. 
Pavilion  stylo  of  hospitals,  410, 

411. 
Pavor  nocturnus.     See  Night- 
Terrors. 
Peculiarities   of   vascular   dis- 
tribution to  the  optic  nerve 
and  retina,  163. 
Pedagogic  gymnastics,  302. 
Pediculi  in  the  eyebrows,  53. 
Pediculus  pubis,  53. 
Pelvic  organs  in  diagnosis,  464. 
Pemphigus  of  the  cornea,  100. 
Pendulum-movement  of  the  leg 

in  walking,  265. 
Penmanship     systems,    faulty, 

364. 
Pentathlon  of  the  Greeks,  274. 
Perchloride  of  iron  as  a  disin- 
fectant, 342. 
Percussion  in  massage,  327. 
Periceratic  hypertrophy,  92. 
Period  when  return  of  children 
to  school  may  be  permitted 
after  contagious  disease,  404, 
405. 
Periodic  amblyopia,  223. 
Periodical  oculo-motor  paraly- 
sis, 807. 
Periosteal  elevator,  754. 
Peripheral     nervous    diseases, 
table  of,  789. 
nervous  system,  diseases  of, 

7SS.     ' 
neuralgias,    massage    tor, 

329. 
neuritis,   794.      See   Neu- 
ritis, 
paralysis,  803. 
spasm,    796. 
Eclampsia. 
Peritomy,  153. 


See      also 
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Permanent  drainage  of  cerebral 

ventricles,  782. 
Permanganate  of  potassium  as 

a  disinfectant,  342. 
Peroxide    of    hydrogen    as     a 
cleanser  and  a  test  for  pus,  29. 
Persistent  foetal  vessels  of  the 

retina,  164. 
Personal     history,     chart     of, 
286. 
hygiene,  343. 
Personality,  nature  of,  427. 
Pertussis,       ophthalmoscopical 
features  of,  221. 
with  convulsions,  877. 
Petit   mal   differentiated    from 
hemicrania,  792. 
prognosis  in,  907. 
symptoms  of,  899. 
Petrissage,  327. 
Petrous  bone,  diseases  of,  4. 
Pharyngeal  tonsil,  17. 

vault,  fracture  of,  762. 
Pharynx  in  chronic  non  -  sup- 
purative otitis  media,  33. 
Phimosis  causing  reflex  paraly- 
sis, 807. 
Phlebitis    from    heart-disease 
leading     to    retinal    venous 
thrombosis,  179. 
Phlegmonous  inflammation   of 

the  eyelids,  56. 
Phlyctsea  pallida,  92. 
Phlyctenular  conjunctivitis,  93. 
See  also  Keratitis,  Phlyc- 
tenular, 
keratitis,  93,  603.   See  Ker- 
atitis, Phlyctenular, 
pannus,  104. 
ulcer,  104. 
Phosphorus   for  multiple  scle- 
rosis, 512. 
Photographic  studies  of  animal 

motion,  264. 
Photographs  of  gymnasts,  371. 
Phthiriasis  palpebrarum,  53. 
Phthisis     in      school-children, 

352. 
Physical  and  mental  excellence 
correlated,  278. 
culture,  250,  255. 

in  colleges,  28fi. 
development,  241. 
education,  288. 
examination    of   children, 
medico-legal,  438. 
of  students,  287. 
exercise  for  deformity,  324. 
training,  historic  examples 
showing  its  benefits, 
277.    See  also  Exer- 
cise, 
cautions       regarding, 

280. 
in  reformatories,  434. 
in  schools,  369. 
of  girls,  296. 
Physicians,  testimony  of,  444. 
Physique,  modern,  in  compari- 
son with  that  of  the  an- 
cients, 244. 
of  school-children,  349. 
Piers  of  the  foot,  263. 
Pigment-deposits  on  the  disk- 
surface,  160. 
Pigmentation   of  the  ohoroid, 
abnormal,  160. 


Pimples  of  the  conjunctiva,  94. 
See    also    Keratitis,    Phlyc- 
tenular. 
Pink-eye,  86. 

Placing    out    the    children    of 
reformatories,  431. 
objections  to  the  sys- 
tem of,  432. 
Plans  for  hospitals,  410. 
Plantar  arch,  263. 
Plastering  of  hospitals,  418. 
Play,  benefits  of,  372. 
for  school-girls,  347. 
in  infancy,  281. 
Plays,  classified,  282. 
Plexiform   neuroma  of  eyelid, 

59. 
Plugs  of  wax  or  epithelium  in 

the  ear,  11. 
Plumbing  for  hospitals,  415. 

for  schools,  397-402. 
Pneumonia,     convulsions     in, 
876. 
its  discrimination  from  tu- 
bercular meningitis,  521. 
Points     of     determination     in 
motor  disturbances, 
453. 
in      sensory     disturb- 
ances, 449. 
Poisoning,  arsenical,  599.     See 
Arsenical  Poisoning, 
by  air  or  water,  394. 
by   lead,    615.     See  Lead- 
Poisoning. 
Poisons  leading  to  nervous  dis- 
ease, 616. 
Polioencephalitis  as  a  cause  of 
infantile  palsies,  544. 
(true  and  so-called),  482. 
Poliomyelitis  anterior,  683. 
acute  cases  of,  691. 
forms  of,  691. 
age  at  onset  of,  685. 
anatomical  changes  in, 

704. 
anterior     cornua     in, 

705. 
apparatus     for,     713, 

714. 
arrest  of   growth    in, 

708. 
atrophies    from,    699, 

703,  707. 
bones  in,  699,  707. 
bronchitis     following, 

715. 
care  of  patients  with, 

715. 
causes  of,  684. 
cerebral    palsies   com- 
pared with,  708. 
characteristics  of,  707. 
chronic  stage  of,  693. 

type  of,  692. 
circulation  in,  699. 
club-foot  from,  702. 
tabulated  cases  of, 
703. 
congenital,  684. 
contagious   nature   of, 

689. 
contractions  after,  702, 

703. 
oonvulsions    in,    695, 

8S0. 
cord-lesions  in,  704. 


Poliomyelitis  anterior,  counter- 
irritation  in,  712. 
crutches  for,  714. 
definition  of,  683. 
deformities  after,  702. 

tabulated,  703. 
dentition    as  a  cause 

of,  690. 
diagnosis  of,  707. 
discriminated       from 
birth  -"  palsies, 
710. 
from         cerebral 

palsies,  708. 
from   diphtheritic 

paralysis,  709. 
from    general    or 
transverse  mye- 
litis, 709. 
from  hip-joint  dis- 
ease, 710. 
from    intraspinal 
hemorrhage, 
710. 
from         multiple 

neuritis,  709. 
from        myelitis, 

674. 
from    progressive 
muscular   atro- 
phy, 709. 
from  spastic  para- 
plegia, 710. 
electrical  changes   in, 
703. 
reactions  in,  70S. 
tests  in  prognosis 
of,  711. 
electricity    in     treat- 
ment of,  712. 
epidemics  of,  687. 
ergot  in,  712. 
etiology  of,  684. 
exercise  in,  714. 
faradic      current      in 

diagnosis  of,  703. 
fever  of,  689,  694,  695, 

707. 
galvanic     current    in 

diagnosis  of,  704. 
heat  as  a  cause  of,  6S7. 
in    the   treatment 
of,  714. 
hemiplegia  in,  698. 
heredity  in,  685. 
history  of,  683. 

of  cases  of,  691. 
ice-bag  in,  712. 
infection  of,  689. 
initial  stage  of,  693. 
invasion  of,  691,  692, 

693. 
joints  in,  699. 
leeching  in,  712. 
lesions   of   the  spinal 

cord  in,  704. 
limb-shortening       in, 

699. 
massage  in,  330,  713. 
medication     in,     712, 

714. 
microscopic  lesions  of, 

704-707. 
muscles     affected    in, 

700. 
muscular  atrophy  in, 
699,  703,  707. 
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Poliomyelitis    anterior,   names 
of,  683. 
normal    electrio   reac- 
tions of  muscles,  704. 
nutritive   changes   in, 

699,  703,  707. 
onset  of,  691,  692,  693, 

708. 
over-exeroise  a  cause 

of,  690. 
pain  in,  700. 
paralysis  in,  691,  692, 

694,  700,  701. 
paralytic       symptoms 

in,  701. 
pathology  of,  704. 
primary  lesion  of,  707. 
prodromes  of,  693,  694. 
prognosis  in,  710. 
reflexes  in,  704. 
regression  of  paralysis 
in,    693,    696,    699, 
708. 
schedule  of    paralytic 

symptoms  in,  701. 
sclerosis  in,  706. 
season  of  year  in,  635, 
second  attacks  of,  697. 
sequelae  of,  702. 
sex  in,  685. 
shortening    of     limbs 

in,  699. 
signs  of,  457. 
sphincters  in,  700. 
spinal  cord  in,  704. 
stages  of,  693,  712. 
subacute  cases  of,  691. 
symptoms     of     acute, 
691. 
of  chronic,  692. 
of,  in  detail,  693. 
of  rSsum6  of,  708. 
of,  scheduled,  701. 
of  subacute,  692. 
synonymes  of,  683. 
temperature  in,  causa- 
tion of,  686. 
of  paralyzed 

parts,  699,  703. 
tendons  in,  707,  713. 
tenotomy  in,  713. 
traumatism  as  a  cause 

of,  690. 
treatment  of,  711,  712. 
upper-arm   .  paralysis 

in,  700. 
varieties  of,  684. 
various  types  of,  690. 
vermifuges  in,  712. 
wasting     after,     699, 

703. 
worms  in,  712. 
Politzer's  air-bag,  19. 
Polyp-snare  for  the  ear,  25. 
Pons  Varolii,  tumors  of,  576. 

cases  of,  578,  579. 
Poor-houses,  contaminating  in- 
fluence of,  428. 
Porcelain  stoves  for  hospitals, 

414. 
Porencephalus,  479,  481. 

analysis  of  a  case  of,  736- 

740. 
anatomical     features      of, 

736-738. 
basilar  kyphosis  as  a  factor 
in,  739. 


Porencephalus,  causes  of,  535, 
738. 
congenital,  736. 
detiniiion  of,  482. 
description  of,  482. 
discriminated  from  cortical 

agenesis,  546. 
double,  739. 
etiology  of,  738. 
illustrations  of,  737,  738. 
limited,  546. 
origin  of,  483. 
pathological    anatomy   of, 

736-738. 
seats  of,  483,  484. 
symmetrical,  739. 
unilateral,  740. 
unknown    in    adult    life, 
483. 
Positions  in  gymnastics,  304. 
select,  for  exercise,  318. 
Post,  Dr.  A.,  on  affections  of 
the  nervous  system  in  hered- 
itary syphilis,  590. 
Post,  Dr.  Sarah  J.,  and  Dr.  Mc- 
Nutt,    ou    structural    abnor- 
malities of   the    brain    and 
cord,  728. 
Post-natal    persistence   of   the 

hyaloid  artery,  164. 
Post- variolous  ulcers  of  the  eye- 
lid, 55. 
Posterior  roots  of  spinal  nerves, 
section  of,  for  neuralgia, 
786. 
staphyloma,  142. 
Posture  in  writing,  364. 
Potassium   permaifganate  as  a 

disinfectant,  342. 
Pott's  disease,  bed  in,  794. 

diagnosis    of,   by    the 
attendant  neuralgia, 
793. 
intercostal     neuralgia 

in,  792. 
medication   for   relief 

of,  794. 
meningo-myelitis 

from,  645. 
neuralgia  of,  792. 
pains  of,  793. 
paraplegia  from,  646. 
posture  in,  793. 
prophylaxis  of,  793. 
sedatives  in,  793. 
treatment    of,   in   the 
neuralgic  stage,  793. 
vertebral   fracture  in, 
646. 
Poultices  to  the  ear  condemned, 

13,19,24. 
Predisposing  conditions  of  dis- 
ease, 334. 
Pregnancy,  chorea  in,  844. 
Pre-Iaohrymal  abscess,  73. 
Premature  birth,  care  of  child 

after,  548. 
Pressure-points  in  habit-spasu), 

802. 
Presumption    of  innocence  in 

children,  422,  424. 
Prevention  of  crime,  422. 

of  juvenile   crime,  public 
methods  of,  426. 
Preventive  medicine,  332. 
Primary    muscular    atrophies, 
812.     See  Atrophies. 


Primary  schools,  345. 
Prince's     pulley-operation    for 

strabismus,  156. 
Prisms   for   measuring  insuffi- 
ciency, 140. 
Prisons,   contaminating   influ- 
ence of,  428. 
Pritchard,  Dr.  W.  B.,  on  mul- 
tiple cerebro-spinal  sclerosis, 
495. 
Private  reformatories,  430. 
Privy-vaults,    construction    of, 
396. 
disinfection  of,  342. 
Probe,  aluminium,  765. 
Prognathism       in       deformed 

skulls,  734. 
Progressive  facial  hemiatrophy, 
795. 
muscular  atrophy  discrim- 
inated from  anterior 
poliomyelitis,  709. 
dystrophies,  812. 
Prolapse  of  lachrymal  gland, 

70. 
Prophylaxis     by    disinfection, 
333. 
definition  of,  332. 
methods  of,  336. 
of  disease,  332.     (See  also 
under  the  names  of  va- 
rious   diseases    in    this 
index.) 
principles  of,  332. 
Proportions  of  the  human  body, 
242,  251. 
of  the  male  body  at  various 
ages,  284. 
Prosencephalon,  absence  of,  728. 
Prostration,  nervous,  350,  352, 

354. 
Protection  against  disease,  332, 

334. 
Pgnmnioma  of  brain,  554. 
Pseudencephalon,  728. 
Pseudo-bypertrophio  muscular 

paralysis,  813. 
Pseudo-paraplegia,       rachitic, 

1000. 
Psychical  onanism,  1051. 
Psychically    defective    infants, 

449. 
Psychoses  of  childhood,  452. 
Psychosis,  masturbational,1047, 

1049. 
Pterygium,  102. 
superius,  86. 
Ptomaines  of  tetanus,  922. 
Ptosis,  congenital,  66. 

in  multiple  cerebro-spinal 

sclerosis,  500. 
lipomatosa,  58. 
Puberty,  exercise  and,  276. 
eyes  at,  145,  146. 
girls  at,  297. 
in  the  civil  law,  422. 
insanity  at,  452. 
mental     disturbances    at, 
1019. 
Public  school  gymnastics,  372. 
supervision     of     children 
placed   out  from  public 
institutions,  432. 
Puerperal  mania  with  chorea, 

844. 
Pulley-operation  of  Prince  for 
strabismus,  156. 
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Pulsations  in  the  retinal  blood- 
vessels, spontaneous,  166. 
Pulso  during  exercise,  275. 
while  standing,  sitting,  and 
lying  down,  275. 
Puncta  lachryinalia,  anomalies 

of,  71. 
Punishment  of  children,  1006. 
Punishments   in  reformatories, 
434. 
in  schools,  374. 
Pupil,  artificial,  154. 

displacement  of,  124. 
of  the    eye   in   diagnosis, 
464. 
Pupillary    membrane,   persist- 
ence of,  124. 
Purpura    hemorrhagica,    oph- 
thalmoscopic features  of,  183. 
Pus  in  the  ear  detected  by  the 
use  of  peroxide  of  hydro- 
gen, 29. 
in  the  middle  ear  of  young 
infants,  18. 
Pustular    keratitis,    103.      See 
Keratitis,  Phlyctenular, 
ophthalmia,  94.     See  also 
Keratitis,  Phlyctenular. 
Putnam,  Dr.  C.  P.,  on  the  dis- 
orders of  sleep,  1008. 
Putnam,    Dr.  J.   J.,   on    toxic 
affections    from   arsenic  and 
lead,  599. 
Pyramidal  cataract  after  oph- 
thalmia neonatorum,  80. 
Pyromania,  1052. 

in  childhood,  452. 


Quadrilobular  brain,  729. 
Quetelet  on  ancient  and   mod- 
ern development  of  the 
human  body,  244. 
views  of,  as  to  the  stand- 
ard of  human  symmetry, 
247. 
Quinine,      controlling      drugs 
should    be    given    with 
large  doses  of,  45. 
effects  of,  upon  the  eye  and 
vision,  230. 
upon  the  internal  car, 
44. 
in  suppurative  meningitis, 
492. 


Rabbit's    cornea,    transplanta- 
tion of,  110. 
Race  as   a  fa.ctor  in   granular 
ophthalmia,  88. 
as  affecting  stature,  251. 
Races  of  man,  classification  of, 

242. 
Rachischisis,  partial,  733. 
posterior,  732. 
varieties  of,  730. 
Rachitic      pseudo  -  paraplegia, 

1000. 
Rachitis,  convulsions  with,  866, 
867. 
diagnosed   from    hysteria, 
1000. 


Rachitis   simulating  other  dis- 
eases, 1000. 
Radiators  in  hospitals,  414. 
will  not  ventilate,  390. 
Rain-water  pipes,  398. 
Ralfe's    table    of    food-values, 

291. 
Rape,  capacity  of    a  child  for 
committing,  425. 
genitals  after,  439. 
gonorrhoea  after,  444. 
spermatozoa  as  a  sign  of, 

439,  440. 
what  constitutes,  441. 
Raphael  of  cats,  1023. 
Ratio  of  fresh  air  required  by 
children    as    compared  with 
adults,  379. 
Rat-toothed  forceps,  767. 
Reaction,  myotonic,  950. 
Reclamation    of    juvenile     of- 
fenders, 422,  426. 
Records   of  muscular   contour, 

458. 
Red  softening  of  the  spinal  cord, 

676. 
Reflex  action  in  children,  864. 
changes  in  the  retina.,  206, 

208. 
ocular  neuroses,  145. 
paralysis,  807. 
phenomena  due  to  foreign 

body  in  the  ear,  10. 
uvular,  abolition  of,  910. 
Reflexes  after  cerebral  hemor- 
rhage, 537,  538. 
ascertainment  of,  454,  459. 
in  multiple  cerebro-spinal 

sclerosis,  501. 
in  neuritis  of  cauibi  equina, 

652. 
in  spinal  meningitis,  653. 
loss  of,  454,  459. 
Reformatories,     apprenticeship 
from,  432. 
corporal     punishment     in, 

434. 
cottage    system    of,    431, 

432. 
denominational,  430. 
discipline  in,  434. 
evils  of  a  life  in,  431,  432. 
for  children,  429. 
for  young  men  and  youth, 

429. 
handicrafts  taught  in,  433, 

434. 
manual  training  in,  433. 
on  the  cottage  system,  431. 
physical  training  in,  434. 
placing  out  childron  from, 

431,  432. 
private,  430. 
public,  42S. 
punishments  in,  434. 
religious  training  in,  430, 

432. 
sectarian,  430. 
state    supervision    of   pri- 
vate, 432. 
studies  suitable  for,  433. 
trades  taught  in,  433,  434. 
woman's  influenco  in,  434. 
Refraction,  140. 
Registration  of  knee-jerk,  459. 
of  muscular  contours,  458. 
of  tremor,  461. 


Regression  of  paralysis  in  polio- 
myelitis  anterior,   693,   696, 
699. 
Regressive  paralysis,  683.     .See 

Poliomyelitis  Anterior. 
Regulations      for      preventing 
the  spread  of  contagious  dis- 
eases, 403,  407. 
Reid's  base-line,  771. 
Relapsing    fever,    ophthalmos- 
copy of,  218. 
Relative  size  of  the  members, 

242. 
Religious     training,     reforma- 
tory effect  of,  430,  433. 
Renal  disease.     See  Kidneys, 
eye-symptoms  of,  209, 

211. 
its  relation  to  cerebral 

hemorrhage,  530. 
ophthalmoscopic   feat- 
ures of,  208. 
Reproductive  organs,  the  rela- 
tion of  their  diseases  to  vari- 
ous eye-symptoms,  212. 
Respiration      during    exercise, 
274,  275. 
nasal,  17. 
Responsibility,   moral,  age   of, 
422,  424. 
of  the   parents   of    delin- 
quent children,  430. 
Rest  at  the  menstrual  period, 
352. 
in  treatment  of  spinal  cur- 
vature, 357. 
Retina,  breakage  of,  167. 

capillary  aneurism  of,  225, 

note. 
damaged    by    direct    solar 

rays,  170. 
detached,  1IJ8. 
detachment  of,  with  renal 

disease,  211. 

glioma  of,  175.   Sec  Glioma. 

implicated  by  extension  in 

inflammatory    processes, 

171. 

in    Bright's    disease,  209, 

211. 
in  cerebral  disease,  158. 
in  general  anaemia,  181. 
in  pernicious  anaemia,  IS], 

182. 
ischaemia  of,  179. 
observations  on,  158. 
penetrating  wound  of,  168. 
persistent  embryonic  feat- 
ures of,  164. 
reflex  origin  of  lesions  in, 

206,  208. 
sarcoma  of,  176. 
shot-silk  opacities  of,  166. 
tubercle  of,  227,  229. 
vascular    distribution     to, 
163. 
Retinal  arterial  dilatations  as- 
sociated with   aneurism, 
181. 
arteries,  spontaneous   pul- 
sations in,  166. 
in   general    anos- 
mia, 181. 
in  pernicious  anae- 
mia, 182. 
arterio-venous  communica- 
tion, 166. 


Retinal  blood-vessels,  163. 

abnormal  anastomoses 
of,  165. 
effects   of   sudden    hemor- 
rhage, 181. 
embolism,  178. 
hemorrhages,        non-trau- 
matic, 180. 
recurrent,  180. 
traumatic,  167. 
pulse     in       exophthalmic 

goitre,  205. 
thrombosis,  179. 
vessels,  increase  or  decrease 
in  the  number  of,  165. 
Retinitis.     See  Optic  Neuritis. 
of    Bright's   disease,    210, 

211. 
pigmentosa,  234. 
syphilitio,  226,  227. 
with  skin-diseases,  211. 
Retro-bulbar  abscess  producing 

amaurosis,  222. 
Reynolds,  Sir  Joshua,   on   the 

typical  form  of  man,  245. 
Rheumatic      meningitis,      dis- 
crimination of,  521. 
Rheumatism   and  chorea,  843, 
850. 
discriminated   from    mye- 
litis, 673. 
ophthalmoscopic     features 
of,  222. 
Rhinismus,  463. 
Rhotacismus,  463. 
Ribbed   chair    in    gymnastics, 

312,  313. 
Rickets  a  cause  of  chronic  hy- 
drocephalus, 473. 
age  in,  867. 
beaded  ribs  in,  867. 
diagnosis  of,  867. 
frequency  of,  867. 
nerve-conditions  in,  460. 
rib-beading  in,  867. 
rosary  of,  867. 
signs  of,  867. 
statistics  of,  867. 
symptoms  of,  867. 
with  eclampsia,  798. 
with    laryngismus,    treat- 
ment of,  898. 
Rigidity  of  the  back  in  spinal 
meningitis,  653. 
of  the  limbs  in  spinal  me- 
ningitis, 653. 
Ringing  in  the  ears  as  a  symp- 
tom of  otitis,  13.  , 
Rivinus,  segment  of,  15,  28. 
Roberts  on  the  average  height 
of  boys,  248. 
on  the  proportions  of  the 
human  body,  244. 
Roberts's  tables  illustrating  the 
development    of    boys,    283, 
284. 
Rolandic  fissure,   situation   of, 

773. 
Romberg's    symptom,    signifi- 
cance of,  508. 
Rongeur,  Hopkins's,  752. 
Roofs  of  hospitals,  416. 
Rosary,  rachitic,  867. 
Roseola,    return   of   pupils    to 

school  after,  405. 
Rotary      seizures,      hysterical, 
978. 
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Rb'theln,  eye  in,  220. 

return  of  pupils  to  school 

_  after,  405. 
Routine  of   a  school-day,  373 

Rowing   advantageous  to   stu- 
dents, 278. 
physics  of,  269. 
preparation  for,  295. 
Rubella,  fundus  oculi  in,  220. 
Rubeola,  fundus  oculi  in,  220. 
Rumpf's   statistics   of    heredi- 
tary syphilis,  590. 
Running  as  an  exercise,  290. 

physics  of,  268. 
Rupture  of  choroid  from  con- 

trecoup,  166. 
Ruttan  system  of  heating  and 
ventilating,  389. 


Sachs,  Dr.  B.,  on  cerebral  hem- 
orrhage, thrombosis, 
and  embolism,  525. 
on  chorea,  840. 
Saddle,  deformity  due  to  the, 

281. 
Sago-grains  in  ophthalmia,  89. 
Saint  Vitus's  dance,  840.     See 

Chorea. 
Salaam  convulsions,  801. 
Salicylic  acid  a.s  a  cause  of  eye- 
troubles,  231. 
effects  of,  upon  the  in- 
ternal ear,  44. 
Saltatory  spasm,  801. 
Sanitation,  335. 

methods  of,  336. 
Santonin   as   a  cause  of   eye- 
impairment,  232. 
Sarcoma  causing  meningo-mye- 
litis,  655. 
cerebral,  optic-nerve  lesions 
in,  186. 
pathology  of,  553. 
seats  of,  551. 
of  choroid,  description  of, 
172,  173. 
discriminated        from 
subretinal    effusion, 
172. 
symptoms  of,  172, 173. 
of  eyelid,  59. 
of  optic  nerve,  174. 
of  retina,  176. 
Sargent  on  physical  education, 

288. 
Saw,  Hey's,  752. 
Scalds,  convulsions  from,  878. 
Scalp-wounds,  748. 

contused,  bone-lesions   in, 
751. 
local     treatment     of, 

750. 
with       osteo-myelitis, 
751. 
dressing  of,  749. 
examination  of,  748. 
hemorrhages  from,  749. 
incised,  748. 

constitutional      treat- 
ment of,  750. 
necrosis  in,  750. 
suppuration  in,  750. 
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Scalp-wounds,    incised,    treat- 
ment of,  749. 
lacerated,   local   treatment 

of,  750. 
tube-drainage  for,  750. 
Scarlet  fever,  contagion  of,  406. 
convulsions  in,  889. 
deaths  from,  406. 
disease    of    labyrinth 

in,  43. 
ophthalmoscopic  feat- 
ures of,  218. 
return    of    pupils    to 
school     after,    404, 
405. 
statistics  of,  406,  407. 
Scelotyrbe,  840.     See  Chorea. 
Scholarship  vs.  health,  346. 
School  and  dyspepsia,  348. 

vs.  "  society,"  347. 
School-books,  type  for,  366. 
School-children,  chorea  in,  350. 
epilepsy  in,  350. 
food  of,  837. 
lateral  spinal  curvature  in, 

355. 
nervous  diseases  of,  788. 
neurasthenia  in,  350. 
physique  of,  349. 
School-day,  routine  of  a,  373, 

374. 
School-desks,  356,  358. 
School-girls,  backache  of,  351. 
health  of,  346. 
menstrual  disorders  of,  351. 
School-gymnastics,  372. 
School-headache,  835. 
School-houses,  air-furnaces  for, 
390. 
air  of,  377. 
air-supply  for,  385. 
bad  air  of,  377. 
burning  of,  376. 
coal  used  in  heating,  387. 
construction  of,  376. 

of  ventilators  for,  382, 
383. 
cost    of   ventilating,    387, 

388. 
curtains  for,  385. 
defective    ventilation    in, 

386. 
draughty  rooms  in,  386. 
fireplaces  in,  384. 
fires  in,  376. 
flue-.ventilation  in,  386. 
furnaces  for,  390. 
grounds  of,  375. 
heat  wasted  in,  387. 
heating  and  ventilation  of, 
combined,  383,  385. 
apparatus  for,  376, 385, 

389. 
by    hot-air    furnaces, 

390. 
by    Ruttan's    system, 

389. 
of,    with    ventilation, 
383,  385. 
lighting  of,  366,  375. 
moistening  the  air  of,  390. 
neighborhood  of,  375. 
plumbing  for,  397-402. 
precautions    against    fires 

in,  376. 
seclusion  of,  375. 
shaft  for  ventilating,  381. 
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School-houses,  site  of,  354,  375. 
slow-burning  construction 

in,  376. 
stairways  in,  376. 
steam-heating  of,  376. 

and   ventilation   com- 
bined for,  383. 
stoves  in,  384. 
surroundings  of,  375. 
ventilating-stoves  in,  384. 
ventilation    of,    352,    376, 
385. 
by  steam-fans,  388. 
ventilators  of,  376. 
window-ventilation  in,  385. 
windows  of,  366. 
School-hygiene,  343. 

and  megrim,  835. 
School-punishments,  374. 
School-rooms,  bad  air  of,  377. 
oarbonio  acid  poisoning  in, 

377. 
cubic  space  for  each  child 

in,  380. 
flue-ventilation  of,  381. 
impure  air  of,  377. 
space    required    for    each 

child  in,  380. 
tabular  view  of  air-space 
required   in,   at  various 
places,  380. 
temperature  of,  390. 
ventilation  of,  377. 
Schools,  contagious  diseases  in, 
403. 
epidemics  in,  403-408. 
external  hygiene  of,  375. 
industrial,  origin  of,  428. 
nervous  disorders  in,  349. 
public  industrial,  428. 
Scientific   basis   of   an   artistic 
conception     of     human 
symmetry,  246. 
prevention      of      juvenile 
crime,  426. 
Scleritis,  123. 
Sclerophthalmia,  119. 
Sclerosis  as  a  lesion,  504. 

lateral,  eye-ground  in,  203. 
multiple    cerebro  -  spinal, 
495. 
acute  disease  a  cause 

of,  503. 
anatomical   characters 

of,  604. 
arsenic  for,  512. 
ataxia  in,  499,  508. 
cases  of,  496,  497. 
causes  of,  502,  506. 
clinical  history  of,  496. 
cod-liver  oil  for,  512. 
cold    as    a    cause    of, 

503. 
contractures  in,  501. 
convulsions    in,     601, 

509. 
deafness  in,  501. 
degenerative    changes 

in,  504. 
dementia  in,  500,  511. 
diabetes  in,  502. 
differential     diagnosis 

of,  507. 
discriminated        from 

brain-tumors,  510. 
discriminated        from 
chorea,  509. 


Sclerosis,  multiple  cerebro- spi- 
nal,     discriminated 

from       Friedreich's 

ataxia,  508. 
discriminated        from 

myelitis,  674. 
discriminated        from 

paralysis       agitans, 

509. 
discriminated        from 

tabes,  508. 
electricity     for,      512, 

513. 
epilepsy  with,  501. 
ergot  in,  511. 
etiology  of,  502,  506. 
eye-symptoms  in,  194, 

499,  509. 
general  paralysis  sim- 
ulating, 504. 
glycosuria  in,  501, 507. 
headache  in,  500,  513. 
heredity  in,  502. 
histology  of,  505. 
history  of,  495,  496. 
hyoscyamine  for,  513. 
inflammatory      origin 

of,  506. 
iodides  in,  511. 
iron  as  a  remedy,  511. 
lesions  of,  504. 
location  of,  504,  507. 
mental  impairment  in, 
500,  511. 
shock  a  cause  of, 
503. 
names  of,  495. 
nitrate    of    silver    in, 

511. 
onset  of,  496. 
origin  of,  502,  506. 
palliative      treatment 

of,  513. 
paresthesias    in,    501, 

509. 
paralysis  in,  501. 
pathological  anatomy 

of,  504. 
phosphorus  for,  512. 
prognosis  in,  510. 
ptosis  in,  500. 
reflexes  in,  501,   507, 

509. 
remedies  in,  511. 
seat  of,  495,  504. 
sensory     disturbances 

in,  501,  509. 
sex,  504. 
speech-defects  in,  500, 

508. 
strabismus  in,  499. 
symptoms  of,  496-502, 
507. 
significance       of 
special,  507. 
synonymes  of,  495. 
syphilis  as  a  factor  in, 

502,  507. 
traumatic    origin    of, 

503. 
treatment  of,  511. 
tremor    in,   496,    498, 

499,  507,  508,  512. 
types  of,  495. 
typical  cases  of,  497. 
vertigo  in,  500. 
neurogliar,  in  epilepsy,  904. 


Sclerotic,  diseases  of,  123. 
Scoliosis     discriminated     from 
hysterical     curvature,    1002, 
1003. 
Scotoma,  central,  as  a  symptom 
of   injury  from   exposure  to 
the  direct  solar  rays,  170. 
Scotomata  caused  by   tobacco, 

230. 
Screens   for    school-room   win- 
dows, 366. 
Scrofulous  ophthalmia,  93.    See 
also  Keratitis,  Phlyctenular. 
Scurvy,  ophthalmoscopic  feat- 
ures of,  183. 
Sea-shore  hospitals,  419. 
Seats  at  school,  356,  358,  359, 
360,  361. 
summary  of  rules  for,  365. 
Sebaceous  cyst  of  eyebrow,  69. 

tumor  of  eyelid,  58. 
Seclusion  of  persons  ill  with  a 
contagious  disease,  403,  407. 
Second  wind,  275. 
Sectarian  reformatories,  430. 
Sections  of  eye  and  orbit,  122. 
of  head,  showing  the  tre- 
phining points,  783. 
Segment  of  Rivinus,  15,  28. 
Seguin,  Dr.  E.  C,  on  headache, 

828. 
Seguin's  thermometer,  465. 
Self-closing  rat-toothed  forceps, 

767. 
Self-protective  powers   of   the 

human  organism,  335. 
Semi-mutes,  47. 

instruction  for,  48. 
Seminal   emissions,  1049.     See 
Masturbation, 
stains,  examination  of,  442. 
Sensations  in  brain-tumor,  diag- 
nostic value  of,  566. 
their   office   in    co-ordina- 
tion, 567. 
Sense-perversions  in  meningo- 

myelitis,  648. 
Senses,   order   of    development 

of,  1040. 
Sensitive  points,  329. 
Sensory  disturbances    in    chil- 
dren, how  detected, 
449,  455. 
in    multiple    cerebro- 
spinal sclerosis,  501. 
Sensory -motor    areas    of    the 

brain,  565. 
Sequestrum  tin  mastoid  perios- 
titis, 29. 
Serres-fines,  775. 
Sewage-disinfeetion,  342. 
Sewer-gas  contamination,  415. 

poisoning,  394. 
Sewerage,  394. 

of  hospitals,  415. 
plans  for,  396. 
Sex  in  early  childhood,  297. 

in  education,  351. 
Shot-silk    opacities    of   retina. 

166. 
Shoulder-deformity,  356,  358. 
Shrapnell's  membrane,  15,  28. 
Shrinking  of  the  cornea,  essen- 
tial, 100,  790. 
Sick-headache,    831.     See   Me- 
grim. 
Side-stroke  swimming,  272. 


Sideways     hanging     position, 

315,  317. 
Sight,  defects  of.     See  Vision, 
lost  after   sudden    hemor- 
rhage, 181. 
Signs  of  virginity,  440. 

physical,  of    nervous   dis- 
ease, 447. 
Silpi  Sastri  quoted,  on  the  pro- 
portions of  the  human  body, 
242,  246. 
Silver  nitrate  for  multiple  cere- 

bro-spinal  sclerosis,  511. 
Silver-poisoning,        eye-symp- 
toms of,  233. 
Simulated  blindness,  239. 
Sinkler,  Dr.  W.,  on   poliomye- 
litis anterior,  683. 
Sinus,  frontal,  fracture  involv- 
ing, 762. 
Sinuses,  cranial,  avoidance  of, 
in  trephining,  758. 
hemorrhages         from, 

756,  758. 
ligation   of,  768,   769, 

772,  778. 
wounds  of,  756,  758. 
Site  of  school-house,  354. 
Skin  in  lead-poisoning,  629. 
Skin-disease     from     arsenical 

poisoning,  602,  611. 
Skin-diseases,    retinitis     with, 

211. 
Skull,  defects  of.     See  Abnor- 
malities, etc. 
fracture  of  base  of,  761. 
malignant  growths  of,  767. 
See  Malignant  Growths, 
section  of,  in  meningocele, 
731,  734. 
Skull-enlargement,  non-hydro- 
cephalic,  592,  1032,  1034. 
Skull-fractures,  surgical  treat- 
ment of,  751. 
trephining  in,  752. 
Sleep,  brain  in,  1009. 

brain-repair  in,  1008. 
crisis  in,  1009. 
disorders  of,  1008. 
normal  duration  of,  in  in- 
fancy, 1008. 
of  school-boys,  373. 
physiology  of,  1009. 
reflexes  in,  1009. 
repairs  during,  1008. 
Sleeping-apartments,     hygiene 

of,  38. 
Small-pox,  prevention  of  spread 
of,  405. 
return  of  pupils  to  school 

after,  404,  405. 
ulcer  of   eyelid  following, 
55. 
Smallness  of  chest,  371. 
Snare  for  polypi  in  the  ear,  25. 
Sneezing  to  be  repressed,  38. 
Snuff  as  a  cause  of   catarrhal 

disease,  38. 
"  Society"  vs.  school,  347. 
Softening    of   brain,   seats    of, 
535. 
of  spinal  cord,  red,  676. 
Soil-moisture  and  phthisis,  354. 

hygienic  effects  of,  375. 
Soil-pipe,  ventilation  of,  397. 
Soil-poisoning,  396,  397. 
Soil-water,  disposal  of,  396. 
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Solar  rays,  effect  of,  upon  the 

retina,  170. 
Somnambulism,  causes  of,  1017. 
hysterical,  992. 
nature  of,  1009,  1017. 
Space  per  child  in  school-rooms, 
380.  ' 

Spasm,  carpo-pedal,  882.    See 
Tetany, 
causes  of,  460. 
clonic  facial,  S01. 
dancing,  801. 
facial  clonic,  801. 
from  brain-irritation,  566. 
habit-,  801. 
histrionic,  801. 
hysterical  laryngeal,  979. 
in  athetoses,  939. 
laryngeal,  879. 
mimic,  801. 
nictitating,  801. 
nodding,  801. 
of  ankle,  clonic,  454,  459. 
of  eyelids,  60. 
of  glottis,  881. 
of  ocular  muscles,  134. 
peripheral,  796.      See  also 

Eclampsia, 
reflex  static,  801. 
saltatory,  801. 
static  reflex,  801. 
tetanoid,  799.    See  Tetany, 
tonic,    of  voluntary    mus- 
cles, 945,  949.     See  My- 
otonia. 
Spasmus  "nutans,  801. 
Spastic  ataxia,  725. 

paraplegia     discriminated 
from  poliomyelitis  ante- 
rior, 710. 
Spear-Bearer,    statue    of    the, 

243. 
Special  hospitals,  418. 
Spectacles    for    far-sight,   141, 
369. 
for  hypermetropic  school- 
children, 369. 
for  insufficiency,  140. 
for  myopic  school-children, 

368. 
for  strabismus,  138. 
Spectral  appearances  in  hemi- 

crania,  195. 
Speech,  ataxic  disturbances  of, 

463. 
Speech-areas,  cortical,  570. 
Speech-defects,  462. 
cerebral,  463. 
classification  of,  462. 
in  multiple  cerebro-spinal 

sclerosis,  500,  508. 
varieties  of,  463. 
Speech-impairment  after  cere- 
bral hemorrhage,  538. 
Speech-tract  located,  572. 
Spermatorrhoea,  1050. 
Spermatozoa  as  a  sign  of  rape, 
439,  440,  442. 
detection  of,  442. 
durability  of,  443. 
Spiegelschrift,  463. 
Spina  bifida,  732. 

ablation  of  sac  in,  (45. 
complications  of,  743. 
cystic  closure  of,  743. 
defects  associated 

with,  733. 
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Spina  bifida,  deformities  asso- 
ciated    with,     743, 
746. 
diagnosis  of,  743. 
occulta,  733. 
operations  for,  744. 
prognosis  in,  743. 
puncture  in,  744. 
tapping  in,  744. 
treatment  of,  744. 
varieties  of,  743. 
Spinal  canal,  extra-dural  tumor 
of,  785. 
intra-dural   tumor  of, 
785. 
column,  disease  of,  diagno- 
sis of  the  seat  of,  793. 
trephining  the,  785. 
concussion,    eye-symptoms 

in,  200. 
cord,  hernia  of,  732. 

in  convulsions,  858. 
pachymeningitis      of, 

785. 
red  softening  of,  676. 
structural    abnormali- 
ties of,  728. 
curvature  from   ill-chosen 
exercises  and  sports, 
357. 
hysterical,  990. 
prevention  of,  357. 
sex  in,  356. 
treatment  of,  357. 
deformity  from  unsuitable 
desks  at  school,  356, 
358. 
from   muscular  weak- 
ness, 356. 
in       school  -  children, 
355. 
hemorrhage,  667. 

brain  complications  in, 

668. 
capillary,  670. 
causes  of,  671. 
diagnosis  of,  674. 
due  to  myelitis,  670. 
electrical  treatment  of, 

668. 
meningeal,  670. 
myelitis         following, 

668. 
of  the  newly-born,  667. 
paralysis  from,  669. 
spontaneous      re- 
covery      after, 
668. 
paralysis,    infantile,    mas- 
sage in,  330. 
Spinal-cord  diseases,  classifica- 
tion of,  644. 
convulsions  from,  880. 
eye-ground  in,  200. 
lesions   and    syphilis, 

595. 
neuro-mimetic,  1002. 
Spitzka,  Dr.  B.  C,  on  insanity, 

1038. 
Sports  of  infancy,  281. 
Sprays  for  nares  in  chronic  dis- 
ease of  the  middle  ear,  35. 
Spring  catarrh,  92. 
Spurious  croup,  881. 
Squint,  136. 
Stairs  of  hospitals,  417. 
of  school-houses,  376. 
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ammering,  463. 
andards    of   anthropometry, 
ancient,  242,  244. 
anding,  mechanics  of,  261. 
on  one  leg,  355. 
position     in     gymnastics, 
304. 
,aphyloma,  anterior,  following 
ophthalmia  neonatorum, 
81. 
congenital,  119. 
corneal,  107. 
operations  for,  153. 
posterior,  142. 
treatment  of,  111. 
marches,  force- value  of,  291. 
tarr,  Dr.  M.  A.,  on  intracra- 
nial tumors,  551. 
;ate  industrial  schools,  origin 
of,  428. 
public    school    for  pauper 
children,  Massachusetts, 
432. 
supervision     of     children 
placed   out  from  public 
institutions,  432. 
tatic    ataxia     in     tubercular 
meningitis,  519. 
tatistics,        anthropo  metrical, 
249. 
of   blindness  due  to  oph- 
thalmia neonatorum,  82. 
of    headache    in    schools, 

349. 
of  health  at  various  schools, 

346,  347. 
of      hereditary      syphilis, 

590. 
of  scarlet  fever,  406,  407. 
of    spinal   curvature  from 
muscular  weakness,  356. 
tatuary,  Greek,  proportions  of, 
243,  244. 

tature  as  influenced  by  race, 
251. 
by  sex,  252. 
causes  affecting,  251. 
of  boys,  248. 

relation  of,  to  weight,  283, 
284,  285. 
tatutes  regarding  capacity  for 
committing  crime,  423. 
team-heat,  direct,  389. 
for  hospitals,  414. 
germ-destruction  by,  339. 
with  ventilation,  385,  389. 
team-heating  combined  with 
ventilation  for  a  school-house, 
383,  384. 

team-pipes   in   school-houses, 
376. 

ternberg's    disinfecting    solu- 
tion, 342. 

teward's  surfaoe-thermometer, 
465. 

tewart,  Dr.  James,  on  primary 
muscular  atrophies,  812. 
;iff  movements  due  to  myo- 
tonia, 949. 

ngmata  degenerations  in  oere- 
bral  palsies,  541 . 
iigmatismus,  463. 
Emulation  in  tubercular  men- 
ingitis, 523. 

;ings,  convulsions  from,  878. 
omach  after  arsenical  poison- 
ing, 602,  604. 


Stools,  disinfection  of,  338. 
Stooping  position  in  school  in- 
jurious, 359. 
Story's  improved  canon  of  sym- 
metry, 246. 
Stoves  for  school-houses,  384. 
Strabismus,  136. 

advancement  of  tendon  for, 

156. 
atropine  in,  138. 
causes  of,  136,  137. 
characters  of,  136. 
examination  of,  137. 
from  cerebral  hemorrhage, 

538. 
glasses  for,  138. 
in  cerebral  palsies,  541. 
in  multiple  cerebro-spinal 

sclerosis,  499. 
latent,  139. 
operations  for,  139. 
pulley-operation  for,  156. 
spectacles  for,  138. 
tenotomy  for,  139,  156. 
treatment  of,  138. 
varieties  of,  136. 
vision  in,  137. 
Strain  of  the  eyes,  139. 
Stretch  walk,  323. 
Stroking  in  massage,  326. 
Structural     abnormalities     of 

brain  and  spinal  cord,  728. 
Strumous   keratitis,    103.     See 

Keratitis,  Phlyctenular. 
Striimpeirs   disease,    544,   545. 

See  Polio-Encephalitis. 
Strychnine-poisoning,  how  dis- 
tinguishable   from     tetanus, 
927. 
Studies  of  animal  motion,  264. 
suited      for      reformatory 
schools,  433. 
Stuttering,  463. 
Stye,  53. 

Styria,  arsenic-eating  in,  601. 
Subjective     gymnastics,      302, 
303. 
symptoms  of  children's  dis- 
eases, 447,  448. 
Sugar,  force-value  of,  291. 
Suggestive  questions  in  medico- 
legal examinations,  438. 
Sulphur  chloride,   eye-troubles 
due  to,  234. 
dioxide,    disinfection     by, 
340. 
Superior  oblique  muscle,  paral- 
ysis of,  135. 
Suppurative    meningitis,    489. 
See  Meningitis,  Suppurative. 
Surfaoe-thermometer,  465. 
Surgical  interference  in  tuber- 
cular meningitis,  524. 
Susceptibility  to  disease,  336. 
Sway  of  the  body  in  walking, 
266. 
of  the  foot  in  walking,  267. 
of  the  head  and  hips  in 

walking,  266. 
of  the  leg  in  walking,  267. 
Swedish  movements  with  mas- 
sage, 328,  329. 
Swimming,  physios  of,  271. 

varieties  of,  271,  272. 
Sylvius,  fissure  of,  its  location, 
773. 
tumors  in,  571. 


Symblepharon,  64. 

following  ophthalmia  neo- 
natorum, 81. 
Symptomatic  disorders  of   the 

interior  of  the  eye,  177. 
Symptoms,   objective,   of   chil- 
dren's diseases,  447. 
subj  ective,  of  children's  dis- 
eases, 447,  448. 
Syphilis   a  cause   of  keratitis, 
112. 
a  cause  of  thrombosis,  530, 

531. 
as  a  factor  in  sclerosis,  502, 

507,  511. 
chorea  with,  595. 
hereditary,  as  a  factor  in 
disease  of  the  inter- 
nal ear,  42. 
dementia  from,  597. 
idiocy  from,  597. 
in  Friedreich's  ataxia, 

718. 
insanity  from,  597. 
nervous      system     in, 

590. 
statistics  of,  590. 
symptoms  of,  590. 
of  eyelids,  57. 
of  lachrymal  gland,  71. 
ophthalmoscopic     features 
of,  226. 
Syphilitic  brain-tumors,  treat- 
ment of,  585,  588. 
epilepsy,    592.      See    Epi- 
lepsy, 
hemiplegia,  594. 
meningitis,  591. 

discriminated       from 
tubercular     disease, 
520. 
ophthalmoscopic  feat- 
ures of,  194. 
percentage     of    cases 
with  nervous  symp- 
toms, 591. 
myelitis,  665. 
origin  of  cerebral  palsies, 

531. 
paraplegia,  595. 
Syringing  the  ear,  8. 
Syringo-myelocele,  743. 


Tabes    dorsalis    in     childhood, 
201. 

hereditaria,  its  relation- 
ship to  multiple  cerebro- 
spinal sclerosis,  508. 

of  corpus  callosum,  739. 
Table  for   use  with  Wolpert's 
air-tester,  393. 

of  age  in  cases  of  polio- 
myelitis anterior,  685. 

of  average  heights  in 
either  sex,  252. 

of  average  proportions  and 
growth  till  maturity, 
284. 

of  brain-tumors,  551. 

of  oases  of  infantile  lead- 
poisoning,  636. 

of  cases  of  .lead-poisoning 
in  ohildren  and  adoles- 
cents, 637. 
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Table   of   causes    assigned   for 
hemiplegia,  530. 
of     deformities     following 
poliomyelitis      anterior, 
703. 
of      differences      between 
poliomyelitis    and  cere- 
bral paralysis,  708. 
of  heights  and  weights  of 

school-girls,  299. 
of   masculine  proportions, 

255. 
of    paralysis    from    polio- 
myelitis anterior,  696. 
of  peripheral  nervous  dis- 
eases, 789. 
of  poisoning  by  lead  chro- 

mate,  634. 
of  results  of  exercise,  296. 
showing   effect  of  seasons 
of      the      year      in 
causing     poliomye- 
litis anterior,  686. 
relation  of    weight  to 
height  in  boys,  283. 
■when  return  to  school 
is     permissible     to 
children     after     re- 
covery from    conta- 
gious   disease,    404, 
405. 
Tables  for  anthropometry,  250. 
Tabular  view  of  required  space 
per  head  for  school-chil- 
dren, 380. 
views  of  results  in  cerebral 
palsy,  541. 
Tache  meningitique,  468. 
Tachycardia  strumosa,  952.   See 

Exophthalmic  Goitre. 
Tachyscope,  264. 
Tact   required  in  examination 

of  children,  436,  437. 
Tactile  sense  tract,  572. 
Talipes,  hysterical,  989. 
"Tapir  mouth,"  819. 
Tapotement  in  massage,  327. 
Tapping     for     hydrocephalus, 

782. 
Tarlatan,      green,       poisoning 

from,  600. 
Tarsal  tumor,  54. 
Tartar     emetic     ointment     in 

tubercular  meningitis,  522. 
Tattooing  the  cornea   for   leu- 
coma,  154. 
Tear-duct,  distention  of,  70. 
Tear-gland,   affections    of,    69. 

See  Lachrymal  Gland. 
Tear-stone,  72. 
Tears,  overflow  of,  71. 
Teeth,   defective,   how   caused, 
889. 
deformed,  in  cerebral  pal- 
sies, 541. 
in  keratitis,  110. 
Teething  as  a  cause  of  convul- 
sions, 796,  869,  894. 
of  purulent  otitis  me- 
dia, 23. 
of  salaam  convulsions, 
801. 
effect  of,  on   the   external 

auditory  canal,  14. 
in  convulsions,  894. 
Temperature  during    massage, 
331. 


Temperature  of  a  school-room, 

390. 
Temperature-disturbances,  sig- 
nificance of,  465. 
Temperature  -  sense,  hysterical 

suspension  of,  982. 
Temporal  bone,  infantile,  2,  3. 
Temporary  paralysis,  697. 
Temporo  -  sphenoidal  lobe,  tu- 
mors in,  571. 
Tendon  reflexes,  cause  of  ex- 
aggeration of,  665,  note. 
Tenotomy  for  strabismus,  156. 
Tephromyelitis,  683.  See  Polio- 
myelitis Anterior. 
Teratology,  cephalic,  728. 
Teratoma  of  brain,  554. 
Testimony,  medical,  444. 

before   a  grand  jury, 
444. 
of  children,   medico-legal, 
435. 
Test-types  for  schools,  368. 
Tests  of  sensory  disturbances, 
449,  450. 
of  urine  for  lead,  640. 
Tetanilla,  799.     See  Tetany. 
Tetanin,  922. 
Tetanus,  913. 

administration  of  food  and 

medicines  in,  932. 
age  in,  914. 

in  prognosis  of,  928. 
anaesthetics  in,  934. 
anatomical  features  of,  926. 
appetite  in,  920. 
artificial  feeding  in,  931. 
respiration  in,  935. 
bacilli     as     causing,     922, 

930. 
breathing  in,  919. 
bromides  in,  933. 
Calabar  bean  in,  934. 
cannabis  indica  in,  935. 
causes  of,  914,  922. 
children  as  subjects  of,  913. 
chloral  in,  933. 
chloroform  in,  934. 
climate  in,  915. 
contagion  of,  925,  929. 
curare  in,  935. 
cyanosis  in,  935. 
death  from,  920. 
death-rate  in,  928. 
definition  of,  913. 
deglutition  in,  918,  919. 
diagnosis  of,  927. 
disinfection    in,    929,    930, 

931. 
distinguished  from  hysteri- 
cal rigidity,  928. 
from     strychnine-poi- 
soning, 927. 
from  tetany,  928. 
emprosthotonus  in,  918. 
epidemics  of,  924. 
equine  influence  in,  924. 
etiology  of,  914,  922. 
exacerbations  in,  919. 
exciting  causes  of,  916. 
facial  paralysis  with,  918. 
facies  in,  917. 
features    of,    in    myotonia 

congenita,  949. 
food  in,  931. 
germs  of,  922,  930. 
heart  in,  920. 


Tetanus,  heat  in,  259,  920. 
heat  in  treatment  of,  678. 
horses     subject     to,     924, 

930. 
hydrophobic,  918. 
idiopathic,   925,   926,  929, 

932. 
incubation  of,  916. 
infantile,  914. 
infection  of,  925,  929. 

by  the  intestinal  tract, 
926. 
inoculation  with,  923. 
intellect  in,  920. 
lesions  in,  927. 
locked-jaw  in,  917. 
lower  animals  with,  923. 
mastication  in,  917. 
medication  in,  933. 
micro-organisms    causing, 

922,  930. 
mind  in,  920. 
morbid  anatomy  of,  926. 
morphine  in,  934. 
mortality  in,  928. 
neonatorum,  921. 

causes  of,  921,  922. 
death  from,  922. 
diagnosis  of,  462,  927. 
filth  a  factor  in,  921. 
geographical  range  of, 

921. 
history  of,  921. 
identical    with    ordi- 
nary   tetanus,   921, 
923. 
occipital  bone  in,  921. 
onset  of,  921. 
prognosis  in,  922. 
nerve-centres  in,  926. 
of  Rose,  cephalic,  918. 
of    the    newly-born,    921. 
See    Tetanus     Neonato- 
rum, 
onset  of,  916. 
opiates  in,  934. 
opisthotonus  in,  917. 
origin  of,  923,  926. 
orthotonus  in,  918. 
pains  in,  917. 
paroxysms  in,  919. 
pathology  of,  922,  926. 
perspiration  in,  920. 
pleurothotonus  in,  918. 
prevention  of,  929. 
prodromes  of,  917. 
prognosis  in,  928. 
prophylaxis  in,  929. 
ptomaines  from,  922,  930. 
pulse  in,  920. 
race  in,  914. 
recovery  from,  920. 
respiration  in,  919. 
rheumatic  (so-called),  925, 

926,  929,  932. 
risus  sardonicus  in,  917. 
season  of  the  year  in,  915. 
sedatives  in,  933,  934. 
sex  in,  914. 
skin  in,  920. 
sources  of  poison   of,  922, 

926,  930. 
statistics  of,  913. 
strychnine-poisoning    dis- 
criminated from,  927. 
sweating  in,  920. 
symptomatology  of,  916. 
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itanus,  temperature  as  a  cause 
of,  915. 

temperature  in,  920. 

thermometry  in,  920. 

tonic  spasm  in,  918. 

trauma  as  a  cause  of,  915. 

treatment  of,  931. 

trismus  in,  917. 

urethan  in,  933. 

urine  in,  920. 

virus  of,  922,  924. 

wounds  causing,  916,  931. 
itany,  799. 

causes  of,  799. 

diagnosis  of,  800. 

history  of,  799. 

how   distinguishable   from 
tetanus,  928. 

its  relations  to  laryngismus 
stridulus,  882. 

names  of,  799. 

prognosis  in,  800. 

symptoms  of,  799,  S00. 

synonymes  of,  799. 

treatment  of,  800. 
aenar  type  of  progressive  mus- 
cular atrophy,  822. 
aeoretical   velocity   of  air  in 
ventilation-flues,  381. 
tiermic  fever,  ophthalmoscopic 
features  of,  194. 
aermometer,  cerebral,  494. 

in  diagnosis,  465. 
hickening  of  walls  of  retinal 
blood-vessels,  166. 
high-muscles,     functions     of, 
262,  265. 

uomsen's   disease,    945.      See 
Myotonia. 

broatin  diphtheritic  paralysis, 
809. 

massage  of,  328. 
tirombosis  as  a  cause  of  infan- 
tile palsies,  483. 

causes  of,  531,  532. 

defined,  525. 

due  to  altered  blood,  532. 

frequency  of,  531. 

meningeal,  signs  of,  544. 

retinal,  179. 

symptoms  of,  535. 

syphilitic,  531,  532. 
irombus   discriminated   from 
embolus,  534. 
c,  convulsive,  801,  996. 
ckling,  convulsions  from,  878. 
.nnitus    aurium    from    otitis, 
13. 

from  quinine,  44. 
)bacco    as   a    cause    of    eye. 
lesions,  231. 

forbidden  to  gymnasts,  294. 
inicity  of  muscles,  256. 
msil,  pharyngeal,  17. 
insillitis  followed  by  retinal 
changes,  207. 

nsils   in   chronic  disease  of 
the  middle  ear,  35.  « 

■rticollis,  802. 
xDsmic  convulsions,  877. 

significance  of,  889. 
ixio   affections    from    arsenic 
and  lead,  599. 

xics,  eye-lesions  due  to,  230. 
aohoma,    88.     See    Ophthal- 
mia, Granular, 
folliculare,  87. 


Tracings    of   associated   move- 
ments of  hemorrhagic  hemi- 
plegia, 539. 
Tracts  of  brain,  functional,  572, 

573. 
Trades  taught  in  reformatories, 

433. 
Training  of  the  color-blind,  239. 
physical,  290. 

of  girls,  296. 
process  of,  295. 
use  of  alcohol  in,  294. 
Transient  amblyopia,  223. 
Traps    for   sewer-    and   drain- 
pipes, 398. 
Traumatic       ectropion,       how 
treated,  153. 
metamorphopsia,  170. 
neuritis,  optic,  169,  172. 
Traumatism    of   the   eye    con- 
cealed, 166. 
Tremor,  803. 

estimation  and  significance 

of,  461. 
from  lead-poisoning,  629. 
genera],  803. 

in   multiple   sclerosis,  496, 
498,  499,  507,  508,  512. 
Trephine,  forms  of,  753. 
Horsley's,  776. 
size  of,  756. 
Trephine-brush,  752. 
Trephine-disk,    aseptic     treat- 
ment of,  756. 
removal  of,  755,  756. 
Trephine-wound,    dressing    of, 

757. 
Trephining,    avoidance   of    si- 
nuses in,  758. 
closure  of  the  hiatus  after, 

759. 
dangerous  regions  in,  758. 
dangers  of,  760. 
election  of  site  for,  75S. 
for  epilepsy,  759. 
for  intracranial  abscess  or 
hemorrhage,     place     of, 
771. 
for    permanent    drainage, 

782. 
hemorrhage  in,  756. 
middle    meningeal    artery 

in,  758. 
of  fractured  cranium,  752. 
place  for,  758. 
preparatory  operations  for, 

753. 
process  of,  754. 
secondary  hemorrhage 

after,  772. 
sinuses  in,  756,  758. 
spinal,  785. 
Trichiasis,  62. 
Trilobular  brain,  729. 
Trophic    disturbances,    signifi- 
cance of,  465. 
Trousseau's  mark  in  meningi- 
tis, 515,  520. 
Trunk    at    various     ages,    its 
measurements,  252. 
muscular   support   of  the, 
261,  262. 
Tube-drainage  in  brain-abscess, 
770. 
in  brain-surgery,  761. 
Tubercle,       intraooular,      227, 
229. 


Tubercle  of  brain,  seats  of,  551. 
See  Brain,  Tubercle  of. 
of  conjunctiva,  99. 
of  petrous  bone,  4. 
Tubercular    brain-tumor,    case 
of,  571. 
treatment  of,  585. 
disease  in  school-children, 

352. 
meningitis,  514.    See  Men- 
ingitis, Tubercular, 
myelitis,  666. 
spinal  meningitis,  660. 

diagnosis  of,  660. 
non-carious,  660. 
primary,  660. 
secondary,  661. 
Tuberculosis,  miliary,  ophthal- 
moscopic     features    of, 
227. 
orbital,  121. 
Tumor,     extra-dural,     of     the 
spinal  canal,  785. 
tarsal,  54. 
Tumors  of  choroid,  1 72,  173. 
of  conjunctiva,  102. 
of  cornea,  118. 
of  eyelids,  58. 
of  lachrymal  gland,  71. 
of  optic  nerve,  174. 
of  orbit,  123. 
Turnbull,  Dr.  C.  S.,  and  Dr.  G. 
M.  Gould,  on  diseases  of  the 
eye,  120. 
Turners'  exercises,  301,  372. 
Tympanic  cavity  of  the  ear,  3. 

syringe,  29. 
Tympanum,  chronic  purulency 
of  attic  of,  27. 
forms  of,  27. 
operation  for,  28. 
ossicles  in,  28. 
treatment  of,  28. 
Type  for  school-books,  366. 
Typhoid    fever    discriminated 
from  tubercular 

meningitis,  521. 
disease    of    labyrinth 

in,  43. 
followed    by    menin- 
gitis, 661. 
mental      sequelae     of, 

1045. 
origin  of,  394. 
Typhus,     ophthalmoscopy    of, 
218. 
return  of  pupils  to  school 
after,  404,  405. 

U. 

Ulcer,  corneal,  105.   See  Corneal 
Ulcer, 
in  ophthalmia  neona- 
torum, 80. 
of  the  eyelids,  post-vario- 

lous,  55. 
phlyctenular,  104. 
Ulceration  of  the  cornea,  infan- 
tile, 99. 
Underclothing      of      children, 

38. 
Underhanging  exercise  in  gym- 
nastics, 306,  307,  309. 
Upper     extremities,     measure- 
ments of,  253. 


Uraemic  convulsions,  797,  877. 

poisoning       distinguished 

from  tubercular 

meningitis,  521. 

eye-symptoms  of,  210. 

Urethan  in  tetanus,  933. 

Urinals,  construction  and  care 

of,  399. 
Urine,  arsenic  in,  613. 

incontinence  of,  992. 
Uvular  reflex,  abolition  of,  910. 


Vaccination,  effective   compul- 
sory, 405. 
in  Illinois,  results  of,  405. 
in  Massachusetts,  406. 
regulations  for,  406. 
Vagina  after  rape,  439,  440. 
Vaginal   catarrh,   varieties   of, 
. .  444. 

Valvular  heart-  disease  as  a  cause 
of  embolism  of  reti- 
nal arteries,  177. 
from     lead-poisoning, 

622. 
ophthalmoscopic  signs 
of,  177. 
Van  Bibber,  Dr.  J.,  on  diseases 
of    the    peripheral    nervous 
system,  788. 
Varrentrapp's  desk  and    seat, 

360,  361. 
Varicella,         ophthalmoscopic 

features  of,  221. 
Variety  of  positions  essential  in 

a  school,  359. 
Vascular    disease     leading     to 
ophthalmoscopic  changes 
in  the  eye,  177. 
diseases  of  orbit,  123. 
keratitis,  111. 
Vaulting,  318,  320. 
Vaults,  construction  of,  396. 

disinfection  of,  342. 
Velum  palati  in  chronic    non- 
suppurative     otitis      media, 
33. 
Venous  pulsations  in  the  retina, 
166. 
thrombosis  of    the   retina, 
179. 
Ventilating  stoves   for   school- 
houses,  384. 
Ventilation  by  flues,  381. 

by   means  of  heating  ap- 
paratus,  383,   384,   385, 
389. 
by    the     Gouge     system, 

389. 
by  the  Ruttan  syBtem   of 

heating,  389. 
cellar-plan    of    apparatus 

for,  383. 
coal  used  in,  387. 
construction  of   apparatus 

for,  382. 
cost  of,  in  schools,  387. 
fireplaces  in,  384. 
heat  wasted  in,  387. 
in  ear-hygiene,  38. 
mechanical,  388. 
methods  of,  381. 
of  Bridgeport  High  School, 
382,  388. 
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Ventilation   of   hospitals,   411 
413,414.  ' 

of  school-rooms,  352. 
of  schools,  377,  381. 
of  soil-pipes,  397. 
steam-fans  in,  388. 
steam-heating      combined 

with,  385,  389. 
stoves  for,  384. 
wasted  heat  in,  387. 
windows  in,  385. 
Ventricles  of  brain,  permanent 

drainage  of,  782. 
Ventricular         hydrocephalus, 

drainage  for,  783,  784. 
Vernix  caseosa  in  the  ear,  7. 
Vertebral    column,   trephinine 
the,  785.  S 

Vertigo,  epileptic,  899,  900. 
from  brain-tumor,  560,  577. 

580. 
in  multiple  cerebro-spinal 

sclerosis,  500. 
laryngeal,  900. 

treatment  of,  909. 
Vesicular    keratitis,    103.     See 

Keratitis,  Phlyctenular. 
Vice,  insane  developments  of, 

1052. 
Viciousness,  inherent,  996. 
Virginity,  signs  of,  440. 
Viruses,  attenuated,  334. 
Vision,  disturbances  of,  451. 
in    diphtheritic    paralysis, 
809. 
Visual     areas    of    brain,    565, 
572. 
defects,     significance     of, 

464. 
impairment  in  hydroceph- 
alus, 475. 
tract,  located,  572. 
Vitality,  depressed,  as  a  factor 
.  in  disease-production,  343. 
Vitreous,  diseases  of  the,  126. 
Vitrified  pipe-drain,  397. 
Vitruvian   standard  of  human 

symmetry,  243. 
Voice  in  diphtheritic  paralysis, 

809. 
Voluntary  muscles,  256. 

work  in  the  reformation  of 
juvenile  offenders,  430. 
Vomiting  due  to  lead-poisoning, 

625. 
Vulva  after  rape,  439,  440. 


Walk,  varieties  of,  268,  323. 
Walker,    Dr.    Jerome,    on    the 

medico-legal    testimony    of 

children,  435. 
Walking  on  horizontal  bar,  305. 
physics  of,  265. 
self-acquired   by  some  in- 
fants, 281. 
Wall-paper,    poisoning     from, 

599,  605,  609. 
Walls  of  hospitals,  417. 
Ward  in  hospital,  412. 
Wash-stands  in  schools,  398. 
Waste-pipes,  398. 
Waste-water,  disposal  of,  396. 
Wasting  diseases  distinguished 

from  paralysis,  457. 
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Wasting  diseases,  massage  in, 

Water  on  the  brain,  466. 
Water-closets,   disinfection    of. 
342. 
for  hospitals,  415. 
in  schools,  398. 
Water-poisoning,  394. 
Water-pollution  as  a  cause  of 

typhoid,  394. 
Wax  in  the  ear,  6,  7,  11.    See 

Cerumen. 
Weak  back,  990. 
Weak  muscles  a  cause  of  spinal 

deformity,  356. 
Weakly  children,  education  of, 

335. 
Weight  of  boys,  its  relation  to 

height,  283,  284,  285. 
Wet  cellars  disallowed,  375. 
clothing,  avoidance  of,  38. 
feet,  evils  of,  38. 
Wharton  Jones's  operation  for 

ectropion,  152. 
Whooping-cough,     convulsions 
in,  877,  889. 
eye-complications  in,  221. 
return  of  pupils  to  school 
after,  404,  405. 
Will,  freedom  of,  427. 
nature  of,  426. 
training  of,  1006. 
Windows      of      school-houses, 

366. 
Window-ventilation  in  schools, 

385. 
Winking,    excessive,    in    chil- 
dren, 61. 
Wire  serres-fines,  775. 
Witnesses,    juvenile,    manage- 
ment of,  435. 
medical    or     professional, 
444. 
Woakes's  account  of  the  nervous 
and  arterial  relations  between 
the  ear  and  the  teeth,  123. 
Wolpert's  method  of  air-analy- 
sis, 392. 
Woman's  influence  in  reforma- 
tories, 434. 
Worcester's   tests    for  lead    in 

urine,  641. 
Word-deafness  in  brain-tumor, 

571. 
Work,    amount    of,    consistent 
with     the    best    health, 
258. 
educible  from  various  foods, 

259. 
varieties   of,  accomplished 
within  the  body,  257. 
Worms   as    causes    of   convul- 
sions, 796. 
causing  chorea,  845. 
in  infantile  paralysis,  712. 
inducing        masturbation, 

1045. 
mental  disturbances  due  to, 

1044. 

reflex  paralysis  from,  808. 

Wounds,  gunshot,  of  the  brain, 

antisepsis      in, 

766. 

drainage  in,  764, 

766. 
probing    of,   765, 
766. 
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Wounds,  gunshot,  of  the  head, 
764. 
of  the  eye,  147. 
of   the  orbital  walls,  169, 

172. 
of  the  scalp,  748.  See  Scalp- 
Wounds. 
Wrist-drop   in    lead-poisoning, 

631. 
Wry-neck,  802. 


X. 

Xanthopsia  from  hepatic  dis- 
ease, 207. 


Xanthopsia      from      santonin, 

232. 
Xerophthalmos,  101. 
Xerosis  conjunctivae,  99. 

of  oornea,  varieties  of,  100. 


Y. 

Yard  walk,  in  exercise,  323. 
Yellow  atrophy  of  liver.     See 

Liver,  Acute  Yellow  Atrophy 

of. 
Yellow   fever,  ophthalmoscopic 

features  of,  224. 


Young,  Dr.  J.  K.,  and  Dr.  J. 
M.  Keating,  on  physical  de- 
velopment, 241. 

Youth,  development  in,  283. 
overtraining  of,  286. 


Zoetrope,  264. 

Zones,  hysterogenic,    974,  975, 

986,  998. 
Zob'sperms,  detection  of,  442. 

durability  of,  443. 
Zymotic  diseases,  333. 
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THE    VOLUMES    ARE    INDICATED   BY   ROMAN    NUMERALS. 


A. 

Abdomen,   enlargement    of,    i. 
86,  iii.  196,  201,  210. 

examination  of,  i.  84. 

in  rachitis,  i.  85,  ii.  231. 

in  tabes,  iii.  210. 

tumors  of,  iii.  213,  732. 

Abnormalities,    eerebro-spinal, 

iv.  728,  733,  741. 

of  brain  and  cord,  iv.  728, 
741. 

of  extremities,  iii.  929. 
congenital,  iii.  929. 
digital,  iii.  938,  941. 
from  maternal  impres- 
sions, i.  191-216. 

of  female  genitals,  iii.  741, 

of  intestine,  congenital,  iii. 
315. 
Abscess,  alveolar,  iii.  931,  984. 

anal,  iii.  346. 

articular,  iii,  1152. 

cerebellar,  iv.  191,  770. 

cerebral,  iv.  493. 

in  bone,  iii.  993,  1145. 

in    hip-joint    disease,    iii. 
1166. 

mastoid,  iv.  29. 

of  joints,  iii.  1153,  1155. 

of  liver,  iii.  466. 

of  pancreas,  iii.  380,  400. 

opening  of,  iii.  1155. 

palmar,  iii.  845. 

pericardial,  ii.  860. 

perinephritis  iii.  301. 

peritoneal,  iii.  274. 

perityphlitis  iii.  282,  297. 

plantar,  iii.  845. 

rectal,  iii.  345. 

retro-bulbar,  iv.  222. 

retro-pharyngeal,  ii.  430. 

right  iliac,  iii.  282. 

splenic,  ii.  896. 
Absence  of  bladder,  iii.  671. 

of  cardiac  septa,  ii.  750. 

of  hymeD,  iv.  441,  749. 

of  rectum,  iii.  326,  338. 

of  vagina,  iii.  749. 
Absorption  by  the  skin,  i.  963. 
Accessory  mammae,  iii.  754. 

organs,  iii.  367. 
Achromatopsia,  iv.  238,  987. 

Acne,  ii.  5. 

Aconite-poisoning,  iii.  861. 
Acute  bronchitis,  iii.  602. 

auscultation  in,  ii.  604. 


Acute   bronchitis,   bacteria  of, 

ii.  602. 
breathing  in,  ii.  603. 
capillary,  ii.  604. 
diagnosis  of,  ii.  603. 
lung-sounds  in,  ii.  604. 
pathology  of,  ii.  602. 
prevention  of,  ii.  605. 
prognosis  of,  ii.  603. 
respiration  in,  ii.  603. 
symptoms  of,  ii,  602. 
temperature      in,      ii. 

6U3. 
treatment  of,  ii.  606. 
broncbo-pneumonia,         ii. 

617. 
anatomical  characters 

of,  ii.  622. 
atelectasis  in,  ii.  624. 
auscultation      in,      ii. 

633. 
bacterium  of,  ii.  621. 
causes  of,  ii.  618. 
complications    of,    ii. 

628. 
consolidation  of  lung 

in,  ii.  627. 
cough  in,  ii.  638,  640. 
diagnosis  of,  ii.  632. 
diet  in,  ii.  639. 
emphysema  in,  ii.  627. 
etiology  of,  ii.  618. 
micrococcus  of,  ii.  621. 
nervous  system  in,  ii. 

632. 
origin  of,  ii.  622. 
pathology  of,  ii.  622. 
prevention  of,  ii.  637. 
prognosis  in,  ii.  636. 
respiration  in,  ii.  630, 

631. 
signs  of,  ii.  634. 
stimulation  in,  ii.  639. 
symptoms  of,  ii.  629. 
temperature  in,  ii.  629, 

631,  641. 
treatment  of,  ii.  638. 
catarrhal  inflammation  of 

intestine,  iii.  81. 
constipation,  iii.  191. 
consumption,  i.  404. 
oroupous   inflammation  of 

intestine,  iii.  87. 
autopsy  after,  iii.  87. 
colon  in,  iii.  88. 
microscopical   appear- 
ances after,  iii.  88. 


Acute  croupous  inflammation  of 
intestine,  pseudo  -  mem- 
brane in,  iii.  87,  88. 
coryza,  ii.  386. 
desquamative  catarrh,  iii. 

80. 
diarrhoeal  disease,  iii.  89. 
entero-colitis,  iii.  134.    See 

Entero- Colitis, 
follicular    pharyDgitis,    ii. 

425. 
sore  throat,  ii.  419. 

diagnosis  of,  ii.  420. 
treatment  of,  ii.  420. 
suppurative  synovitis,  iii. 

1132. 
tonsillitis,  ii.  442. 
tuberculosis,  i.  404,  ii.  179. 
yellow  atrophy  of  the  liver, 
iii.  507.     See  Liver,  Yel- 
low Atrophy  of. 
Adenitis,  ii.  907. 
Adenoid  growths,  ii.  484. 
Addison's  disease,  iii.  820. 

anatomical  features  of, 

iii.  824. 
complications    of,   iii. 

826. 
course  of,  iii.  826. 
diagnosis  of,  iii.  826. 
pathology  of,  iii.  825. 
prognosis  of,  iii.  826. 
symptoms  of,  iii.  821. 
treatment  of,  iii.  827. 
keloid,   ii.  94.     See   Mor- 
phoea. 
Adenitis,  ii.  907. 

causes  of,  ii.  911,  912. 

diagnosis  of,  ii.  915. 

in   tabes   mesenterica,   iii. 

210,  215. 
suppuration  in,  ii.  917. 
symptoms  of,  ii.  913. 
treatment  of,  ii.  915. 
Adenoid  growths  in  the  vault 
of  the  pharynx,  ii. 
484. 
causes  of,  ii.  485. 
complications    of,    ii. 

488. 
effects  of,  ii.  486,  487. 
histology  of,  ii.  484. 
in  otitis  media,  iv.  33, 

37. 
prognosis  in,  ii.  491. 
removal  of,  ii.  491. 
respiration  in,  ii.  487. 
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Adenoid  growths  in  the  vault  of 
the  pharynx,  symp- 
toms of,  ii.  487. 
treatment  of,  ii.  491. 
voice  in,  ii.  489. 
Adenomata,  nasal,  ii.  369. 

uterine,  iii.  717. 
Albuminuria,  or  Bright's   dis- 
ease, causes  of,  iii.  525. 
chyluria  in,  iii.  529. 
functional,  iii.  530. 
in  diphtheria,  i.  603,  626, 

628,  672. 
in  scarlet  fever,  i.  564,  570, 

578. 
treatment  of,  iii.  528,  529, 
530. 
Alimentary  canal  in  infancy,  i. 

4,  34,  41. 
Alopecia  areata,  ii.  99. 

syphilitic,  ii.  122,  203. 
Altitude  in  asthma,  ii.  662. 
in  emphysema,  ii.  651. 
in  hay-fever,  ii.  665. 
in  phthisis,  ii.  681. 
its   influence  on  cretinism 
and  goitre,  ii.  280. 
Alveolar   abscess,   ii.  931,  984, 
1017. 
arch,  ii.  935. 
Amaurosis  due  to  quinine,  iv. 
230. 
hysterical,  iv.  988. 
produced  by  erysipelas,  iv. 
222. 
Amblyopia  due  to  tobacco,  iv. 
230. 
ex  anopsia,  iv.  137. 
from  abuse  of  aloohol,  iv. 

231. 
hysterical,  iv.  987. 
in  Bright's  disease,  iv.  211. 
periodic   or    transient,   iv. 

223. 
with  strabismus,  iv.  137. 
Ametropia,    correction    of,   iv. 
138. 
effects  of,  iv.  144. 
eye-strain  of,  relieved,  iv. 

197. 
neglected,  iv.  170. 
prognosis  of,  iv.  144. 
uncorrected,  iv.  144. 
varieties  of,  iv.  140. 
Ammonsemia,  iii.  765. 
Amputation  in  compound  frac- 
ture of  femur,  iii.  1092. 
Amputations,  iii.  1311. 
ankle,  iii.  1327. 
arm,  iii.  1322. 
at  wrist,  iii.  1320. 
at  wrist-joint,  iii.  1320. 
digital,  iii.  1317,  1325. 
fingers,  iii.  1317. 
hip,  iii.  1332. 
knee,  iii.  1330. 
leg,  iii.  1328. 
lower  extremity,  iii.  1325. 
of  ankle,  iii.  1327. 
of  arm,  iii.  1322. 
of  elbow,  iii.  1321. 
of  forearm,  iii.  1320. 
of  leg,  iii.  1328. 
of    lower    extremity,    iii. 

1325. 
of  thigh,  iii.  1331. 
of  toes,  iii.  1325. 


Amputations  of  upper  extrem- 
ity, iii.  1317,  1324. 
operation  of,  iii.  1313. 
special,  iii.  1317. 
upper  extremity,  iii.  1317, 
1324. 
Amyloid  degeneration,  iii.  94. 
corneal,  iv.  101. 
in     hip  -  disease,     iii. 

1192. 
of  liver,  iii.  439.     See 
Liver,  Amyloid. 
Ansematosis,  iii.  808. 
Anaemia,  iii.  770. 

anatomical    characters    of, 

iii.  776. 
cerebral,  iv.  184. 
chlorosis  with,  iii.  771. 
classification  of,  iii.  770. 
cytogenic,  iii.  770. 
diagnosis  of,  iii.  776. 
infantum       pseudo-leukse- 

mica,  iii.  794. 
in  lead-poisoning,  iv.  621. 
leukasmica,  iii.  771. 
lymphatic,  iii.  801. 
of  malnutrition,  iii.  774. 
parasitic,  iii.  778. 
pathology  of,  iii.  776. 
pernicious,  iii.  772,  iv.  182. 
post-hemorrhagic,  iii.  774. 
splenic,  iii.  798. 
symptoms  of,  iii.  775,  798. 
toxic,  iii.  872. 
treatment  of,  iii.  776. 
Anesthesia  in  children,  iii.  841, 
913. 
detection  of,  iv.  455. 
in  pelvic   examination  of 

children,  iii.  733. 
muscular,  iv.  720. 
Anaesthetics,  iii.  913. 

accidents  from,  iii.  927. 
chloroform,  iii.  914. 
ether,  iii.  913. 
in  brain-surgery,  iv.  775. 
suggestions  for  the  admin- 
istration of,  iii.  925. 
Anal  malformations,  iii.  321. 

classification     of,     iii. 

322. 
development     of,     iii. 

321. 
pathology  of,  iii.  321. 
Analysis  of  foods,  i.  311,  313. 
of  milk,  i.   275,  279,   280, 
282,  283,  284,  288,  289, 
290,  306,  307,  308,  309, 
310. 
Anastomosis  of  intestine,  arti- 
ficial, in  congenital 
occlusion,  iii.  320. 
in  occlusion  from  dis- 
ease, iii.  257. 
Anatomy   of  appendix   vermi- 
formis,  iii.  285. 
of  calculi,  iii.  600. 
of  children,  i.  3-8,  11-50. 
of  female  genitals,  iii.  711. 
of  inguinal  hernias,  iii.,236. 
of  intestine,  iii.  76. 
of  joined  twins,  i.  938. 
of  synovial  membrane,  iii. 
1127. 
Aneurism,  antiseptic  treatment 
of,  ii.  876. 
cardiac,  ii.  840,  841,  842. 


Aneurism,  cerebral,  ii.  874,  iv. 
529. 
due  to  embolism,  ii.  874. 
following  sunstroke,  ii.  873. 
intracranial,  ii.  874. 
ligation  for,  ii.  875. 
process  of  repairing  after 

ligation,  ii.  876. 
retinal,  iv.  181. 
spontaneous,  ii.  872. 
traumatic,  ii.  875. 
Angina  catarrhalis,  ii.  419. 
erythematosa,  ii.  419. 
pectoris,  iv.  330. 
simplex,  ii.  419. 
tonsillare,  ii.  443. 
Angioma  cavernosa,  ii.  107. 
of  choroid,  iv.  174,  183. 
of  larynx,  ii.  511. 
of  lip,  ii.  948,  949. 
of  nose,  ii.  370. 
plexiformis,  ii.  105. 
simplex,  ii.  105. 
Ankle-clonus,  iv.  454,  459,  649. 
Ankle-joint    amputations,    iii. 
1327. 
disease,  iii.  1248. 

diagnosis  of,  iii.  1249. 
excision  in,  iii.  1250. 
pain  in,  iii.  1249. 
symptoms  of,  iii.  1249. 
treatment  of,  iii.  1250. 
luxations,  iii.  1126. 
sprain  of,  iii.  856. 
Ankylosis,  iii.  1258,  1266. 
causes,  iii.  1268. 
definition,  iii.  1266. 
diagnosis    and    signs,    iii. 

1268. 
in  wry-neok,  iii.  984, 1269. 
of   elbow-joint,    osteotomy 

in,  iii.  1288. 
of  hip-joint,  osteotomy  in, 

iii.  1285. 
of  knee-joint,  iii.  1286. 
of  temporo-maxillary  j  oint, 
iii.  1289. 
Anomalies  of  kidney,  iii.  525. 
Antiseptic  injections  in  empy- 
ema, ii.  712. 
bathing,  iv.  337. 
operation  for  aneurism,  ii. 
876. 
for  hare-lip,  ii.  1001. 
pleurotomy,  ii.  709. 
remedies,  ii.  185. 
treatment  of  boils,  ii.  21. 
Antrum,  abscess  of,  ii.  1023. 
cyst  of,  ii.  1022. 
diseases  of,  ii.  1022. 
tumors  of,  ii.   1025,  1026, 
1027.  ' 

Anus,  absoess  of,  iii.  346. 
absence  of,  iii.  333. 
artificial,  iii.  325-331. 

after  colotomy,  iii.  359. 
consequences  of  form- 
ing, iii.  357. 
operation  for,  iii.  323, 
324,  325,   326,  357, 
See  also  Colotomy. 
condylomata  of,  iii.  339. 
diseases  of,  iii.  338. 
fissure  of,  iii.  342. 
fistula  of,  iii.  340. 
imperforate,  iii.  321,  323. 
narrowing  of,  iii.  322,  323, 
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Anus,  occlusion  of,  Hi.  321,  323. 
diagnosis  of,  iii.  321, 

323,  324. 
operations  for,  iii.  323, 

324,  325. 
pruritus  of,  iii.  338. 
stricture  of,  iii.  343. 
syphilitic  affections  of,  iii. 

339. 
Anvil-shaped  uterus,  iii.  747. 
Aorta,  congenital  transposition 
of,  with   the  pulmonary 
artery,  ii.  760. 
hypoplasia  of,  ii.  762. 
Aortic  valvular  disease,  ii.  836. 
auscultation  in,  ii.  837. 
causes  of,  ii.  836. 
chronic,  ii.  838. 
compensations   in,    ii. 

837. 
dangers  id,  ii.  838. 
definition  of,  ii.  836. 
diagnosis  of,  ii.  836. 
history  of,  ii.  836. 
murmurs  in,  ii.  837. 
myocarditis  following, 

ii.  838. 
pathological  causes  of, 

ii.  836. 
prognosis  in,  ii.  838. 
pulse  in,  ii.  836,  837. 
rheumatism      preced- 
ing, ii.  837. 
treatment  of,  ii.  838. 
.  117,  iv.  462. 
ataxic,  iv.  569. 
from  brain-tumor,  iv.  563. 
from  cerebral  hemorrhage, 
iv.  538. 
'    from  typhoid,  i.  472. 

in  cerebro-spinal   fever,  i. 

529. 
laryngeal,  ii.  508. 
motor,  iv.  569. 
Appendicitis,  iii.  282,  298. 
frequency  of,  iii.  291. 
statistics  of,  iii.  287,  298, 
299. 
Appendix    vermiformis,   anat- 
omy of,  iii.  285. 
disease   of,    iii.    282.     See 

Perityphlitis, 
foreign  bodies  in,  iii.  248. 
in  perityphlitis,  iii.  290. 
location  of,  iii.  286. 
removal  of,  iii.  310. 
Area  germinativa,  i.  946. 
opaca,  i.  948,  953. 
pellucida,  i.  948. 
vasculosa,  i.  953. 
Arsenic,  doses  of,  iv.  601,  608. 
effect  of,  on  the  skin,  iv. 

601. 
elimination  of,  iv.  604. 
for  multiple  sclerosis,   iv. 

512. 
in  breast-milk,  iv.  604. 
in  habit-spasm,  iv.  802. 
in  the  tissues,  iv.  603,  605. 
limit  of  tolerance   of,  iv. 

608. 
materials    containing,    iv. 

599. 
moderate  doses  of,  iv.  608. 
toxic  doses  of,  iv.  600,  606. 
Arsenical  poisoning,  iv.  599. 

acute,  iv.  606,611,613. 


Arsenical  poisoning,  acute,  ana- 
tomical appearances 
after,  iv.  603. 
aniline  dyes  in,  iv.  599. 
bones  in,  iv.  604. 
bowels  in,  iv.  602,  606, 

610. 
causes  of,  iv.  599. 
definition  of,  iv.  599. 
degenerative    changes 

in,  iv.  603. 
diagnosis  of,  iv.  611. 
etiology  of,  iv.  599. 
excretions  in,  iv.  604. 
eye  in,  iv.  234. 
from     medicines,     iv. 

600,  606. 
intestines  in,  iv.  602. 
kidneys  in,  iv.  603. 
liver  in,  iv.  603. 
nervous  system  in,  iv. 

603,  607,  610,  612. 
obscure    cases   of,   iv. 

606. 
paralyses  from,  iv.  603, 

607,  610,  612,  614. 
pathology  of,  iv.  601. 
prognosis  in,  iv.  613. 
secretions  in,  iv.  604. 
skin-disease  from,  iv. 

602,  611. 
sources    of,     iv.    599, 

609. 
stomach    in,    iv.    602, 

604. 
symptoms  of,  iv.  606, 

612. 
treatment  of,  iv.  613. 
urine  in,  iv.  605. 
wall-paper  in,  iv.  599, 
600,  605,  609. 
Arthro-meningitis,  iii.  1127. 
Articulations,  diseases  of  major, 
iii.  1139.     See  Joints, 
diseases  of  minor,  iii.  1252. 
See  Joints. 
Artificial  anaemia,  iii.  1261. 
anus    after    colotomy,    iii. 
359. 
prognosis  after,  iii.  363. 
feeding  of  infants,  its  great 

dangers,  iii.  64. 
respiration,  iii.  847. 
Ascarides,  iii.  224. 

causing  abscess  of  liver,  iii. 

477. 
diagnosis  of,  iii.  226. 
in  the  bile-ducts,  iii.  419. 
lumbricoid,  iii.  224. 
prognosis  in,  iii.  226. 
treatment  of,  iii.  226. 
Ascaris  lumbricoides,  iii.  224. 
diagnosis  of,  iii.  226. 
habitat  of,  iii.  225. 
mischief  done  by,  iii. 

225. 
symptoms  of,  iii.  225. 
Ascites,  iii.  511. 

anatomical  features  of,  m. 

512. 
causes  of,  iii.  511. 
differentiation  of,  iii.  513. 
pathology  of,  iii.  512. 
prognosis  of,  iii.  513. 
surgery  of,  iii.  514. 
symptoms  of,  iii.  512. 
treatment  of,  iii.  514. 


Ascites  with  chronic  peritonitis, 

iii.  279,  280. 
Asepsis  for  wounds,  iii.  841. 
in  laparotomy,  iii.  261. 
i'«.  antisepsis,  iii.  123. 
Asteatosis,  ii.  10,  11. 
Asthma,  ii.  652. 

altitude  in  the  cure  of,  ii. 

662. 
bronchitis   as   causing,  ii. 

653. 
cardiac,  ii.  654. 
causes  of,  ii.  652. 
clinical  history  of,  ii.  658. 
definition  of,  ii.  652. 
diagnosis  of,  ii.  659. 
etiology  of,  ii.  652. 
gouty,  ii.  654. 
heredity  in,  ii.  652. 
history  of,  ii.  658. 
pathology  of,  ii.  655,  658. 
peptic,  ii.  654. 
prevention  of,  ii.  660. 
prognosis  in,  ii.  660. 
reflex  causes  of,  ii.  654. 
saturnine,  ii.  654. 
sex  in,  ii.  653. 
skin-irritations  as  causing, 

ii.  654. 
thymic,  ii.  724. 
treatment  of,  ii.  660. 
uraemic,  ii.  654. 
vaso-motor  influences  in,  ii. 
656. 
Ataxia  defined,  iv.  720. 

family,      iv.      716.       See 

Ataxia,  Friedreich's. 
Friedreich's,  iv.  201,  716. 
anaesthesia,    muscular 

in,  iv.  720. 
anatomical  features  of, 

iv.  723. 
ataxic     symptoms    of, 

iv.  720. 
bones  in,  iv.  733. 
causes  of,  iv.  717. 
cerebellar      complica- 
tions in,  iv.  723. 
characters  of,  iv.  716. 
clinical      peculiarities 

of,  iv.  724. 
co-ordination    in,    iv. 

720. 
diagnosis  of,  iv.  724. 
diathesis  in,  iv.  718. 
duration  of,  iv.  725. 
etiology  of,  iv.  717. 
fragility  of  bones  in, 

iv.  723. 
geography  of,  iv.  718. 
heredity  in,  iv.  717. 
history  of,  iv.  716. 
incoordination   in,  iv. 

720. 
lesions  in,  iv.  723. 
literature  of,  iv.  716. 

717. 
locomotor  disorders  in, 

iv.  720. 
medulla  in,  iv.  724. 
motor  disturbances  in, 

iv.  720. 
muscular     anaesthesia 

in,  iv.  720. 
paralysis  in,  iv.  720. 
pathology  of,  iv.  724. 
prognosis  in,  iv.  725. 
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Ltaxia,    Friedreich's,   puberty 
and,  iv.  719. 
reflexes  in,  iv.  720. 
sensory  symptom's  in, 

iv.  720. 
speech  in,  iv.  722. 
spinal  cord  in,  iv.  723. 
static  disturbances  in, 

iv.  720. 
suspension    in    treat- 
ment, iv.  725. 
symptoms  of,  iv.  719. 
syphilis  a  factor  in,  iv. 

718. 
temperament    in,    iv. 

718. 
treatment  of,  iv.  725. 
walk  in,  iv.  720. 
from  cortical  paralysis,  iv. 

567. 
generic,  or  hereditary,  iv. 
716.      See     Friedreich's 
Ataxia, 
hysterical,  iv.  970. 
in  multiple  cerebro-spinal 

sclerosis,  iv.  499. 
locomotor,      discriminated 

from  myelitis,  iv.  674. 
spastic,  iv.  725. 
static,  in  tubercular  menin- 
gitis, iv.  519. 
Ltelectasis  pulmonum,  ii.  577. 
acquired,     ii.      578,     581, 

583. 
after  breech-presentations, 

ii.  578,  580. 
anatomical    characters    of, 

ii.  579. 
auscultation  in,  ii.  582. 
bronchitis   as  a   cause,  ii. 

579. 
causes  of,  ii.  578. 
congenital,    ii.    578,    580, 

582. 
diagnosis  of,  ii.  582. 
etiology  of,  578. 
history  of,  ii.  577. 
in  broncho-pneumonia,  ii. 

625. 
in  phthisis,  ii.  677. 
lobular,  ii.  579. 
pathology  of,  ii.  579,  626. 
physical  signs  of,  ii.  582. 
stimulants  in,  ii.  585. 
symptoms  of,  ii.  581. 
synonymes  of,  ii.  577. 
treatment  of,  ii.  583. 
whooping-cough  as  a  cause 
of,  ii.  579. 
.thetosis,  iv.  937. 
bilateral,  iv.  939. 
causes  of,  iv.  937. 
definition  of,  iv.  937. 
diagnosis  of,  iv.  940. 
pathology  of,  iv.  938. 
primary,  iv.  940. 
prodromes  of,  iv.  939. 
prognosis  in,  iv.  940. 
secondary,  iv.  937,  939. 
spasms  in,  iv.  939. 
symptomatic,  iv.  937,  939. 
symptoms  of,  iv.  939. 
treatment  of,  iv.  940. 
varieties  of,  iv.  939. 
thletes,  physical  defects  of,  iv. 
371. 
thletic  sports  for  girls,  iv.  298. 


Athletic     training,      examples 
showing   the  benefits   of,  iv. 
277. 
Atomizer,  uses  of,  in   diseases 

of  the  middle  ear,  iv.  35. 
Atrophic  rhinitis,  ii.  406. 
Atrophies,  idiopathic  muscular, 
iv.  812. 
myopathic,    iv.    812.     See 

Atrophies,  Primary, 
primary  muscular,  iv.  812. 
classification      of, 

iv.  812. 
clinical   types   of, 

iv.  812. 
kinds  of,  iv.  812. 
names  of,  iv.  812. 
synonymes  of,  iv. 

812. 
types  of,  iv.  812. 
See    also    Pro- 
gressive    Mus- 
cular Atrophy. 
Atrophy,  Erb's  juvenile   form 
of,  iv.  817.     See  Muscu- 
lar Atrophy, 
lipomatous    muscular,    iv. 

813. 
muscular,     See  Atrophies, 
Muscular   Atrophy,  and 
Progressive       Muscular 
Atrophy, 
of  bulb  following  ophthal- 
mia neonatorum,  iv.  81. 
of  muscles.     See  Muscular 

Atrophy, 
of  the  optic  nerve,  hered- 
itary,   color-percep- 
tion in,  iv.  204. 
ophthalmoscope  in,  iv. 

204. 
subjective     symptoms 
of,  iv.  204. 


B. 

Bacillus,  i.  153. 

how  to  stain  for  observa- 
tion, i.  160-169. 

of  ammoniacal  fermenta- 
tion, i.  152. 

of  anthrax,  i.  153,  154,  iii. 
766. 

of  broncho-pneumonia,  ii. 
621. 

of  butyric  acid  fermenta- 
tion, i.  154. 

of  cholera,  i.  900,  910. 

of  cholera  nostras,  i.  186. 

of  dengue,  i.  833. 

of  diphtheria,  i.  152,  154, 
587. 

of  enteric  fever,  i.  154, 
164,  446,  451. 

of  ethyl  aloohol,  i.  153. 

of  glanders,  i.  168. 

of  green  diarrhoea,  iii.  184. 

of  Elebs  and  Loeffler,  i. 
587. 

of  lactic  acid,  i.  153. 

of  leprosy,  i.  153,  167. 

of  malignant  oedema,  i. 
154. 

of  phthisis,  ii.  672,  675, 
676,  684. 


Bacillus  of  splenic  fever,  i.  153. 
of  syphilis,  i.  167. 
of  tuberculosis,  i.  153, 165, 

ii.  182,  672,  684,  iii.  76. 
the  genus,  i.  153. 
(See  also  Bacteria.) 
Back,  examination  of,  i.  97. 
topography  of,  i.  28,  36. 
Bacteria,   antagonistic   species, 

iii.  177. 
as  a  cause  of  boils,  ii.  19. 

of  disease,  iii.  183. 
as  specific  factors  in  dis- 
ease, iii.  183. 
classification  of,  i.  148. 
counting  of,  i.  186. 
culture  of,  i.  158,  169,  186. 
definition  of,  i.  150. 
destruction  of,  iii.  105,  iv. 

333,  335,  337,  339.    , 
examination  of,  i.  158. 
fecal,  i.  69,  301,  iii.  170. 
in  alimentary  canal,  i.  302- 

305. 
in  blepharitis,  iv.  51. 
in  cerebro-spinal  fever,  i. 

517. 
inconstant,  iii.  177,  183. 
in  constipation,  iii.  199. 
in  cow's  milk,  iii.  70. 
in  dental  caries,  ii.  926. 
in  diarrhoea,  iii.  62,  70,  72. 
in  enteric  fever,  i.  154, 164, 

445,  451. 
in  feces,  iii.  100,  175,  176, 

182. 
in  fevers,  i.  422. 
in  foods,  i.  301. 
in  la  perleche,  ii.  963. 
in  milk,  iii.  189. 
in  ophthalmia,  iv.  94. 
in  pertussis,  i.  706. 
in  tear-apparatus,  iv.  77. 
intestinal,  iii.  73,  170,  174, 

183. 
in   tubercular    meningitis, 

iv.  517. 
in  typhoid,  i.  154, 164,  445, 

451. 
in  ulcerative  endocarditis, 

ii.  786. 
isolation  of,  i.  169. 
morphology  of,  i.  156. 
multiplication  of,  i.  157. 
of    cancrum    oris,   ii.  978, 

979. 
of  diphtheria,  i.  154. 
of  pneumonia,  ii.  588. 
of    purulent    ophthalmia, 

iv.  78. 
of  small-pox,  i.  724. 
of  stomatitis,  ii.  957,  961. 
of  suppurative  meningitis, 

iv.  491. 
pathological  properties  of, 

i.  188. 
preparation  of,  for  the  mi- 
croscope, i.  159. 
propagation  of,  i.  158. 
proper,  described,  i.  156. 
ptomaines  developed  by,  i. 

189,  190,  422,  451,  586, 

588,  900. 
staining  of,  i.  ]  60, 162, 168. 
transmission  of,  to  the  foe- 
tus, i.  235. 
(See  also  Bacillus.) 


GENERAL   INDEX. 


1101 


Baoteriology,  practical,  i.  147. 
Bell's  paralysis,  iv.  804. 
Bladder,  absence  of,  iii.  671. 
diseases  of,  iii.  674. 
double,  iii.  671. 
exstrophy  of,  iii.  658. 
iritability  of,  iii.  675. 
causes,  iii.  675. 
diagnosis,  iii.  676. 
prognosis,  iii.  676. 
treatment,  iii.  676. 
malformations  of,  iii.  633. 
opened  in  hip-abscess,  iii. 

1191. 
stone  in,  iii.  596. 
tumors  of,  iii.  679. 

diagnosis  of,  iii.  680. 
pathology    and     mor- 
bid anatomy  of,  iii. 
679. 
prognosis  in,  iii.  680. 
symptoms  of,  iii.  680. 
treatment  of,  iii.  681. 
Blepharitis,  iv.  50. 
bacteria  of,  iv.  51. 
causes  of,  iv.  50. 
definition  of,  iv.  50. 
*  etiology  of,  iv.  50. 
eyelashes  in,  iv.  51. 
pediculosa,  iv.  53. 
prognosis  in,  iv.  52. 
simplex,  iv.  51. 
symptoms  of,  iv.  51. 
treatment  of,  iv.  52. 
types  of,  iv.  50,  51. 
ulcerosa,  iv.  52. 
varieties  of,  iv.  50,  51. 
vaso-motor,  iv.  51. 
Blepharo-phimosis,  iv.  65. 
Blepharoplasty,  iv.  151. 
Blepharospasm,  iv.  60,  801. 

relief  of,  iv.  105. 
Blindness    as   a  symptom,   iv. 
452. 
due  to  the  abuse  of  quinine, 

iv.  230. 
following  hemorrhage,  iii. 
57,  iv.  181,  208. 
myopia,  iv.  368. 
ophthalmia     neonato- 
rum, iv.  82. 
scarlet  fever,  iv.  219. 
from  brain-tumor,  iv.  559, 

569. 
in  idiots,  iv.  451. 
in    whooping  -  cough,     iv. 

221. 
in  yellow  fever,  iv.  224. 
of  hysteria,  iv.  214. 
psychical,  iv.  570. 
simulated,  iv.  239,  987. 
Blood,  acetone  in,  iii.  765. 
ammonia  in,  iii.  765. 
amount  of,  iii.  755. 
appearance  of,   in  leukae- 
mia, iii.  783. 
bacillus   anthracis   in,   iii. 
766. 
tuberculosis  in,  iii.  766. 
characteristics  of,  iii.  755. 
chemical   changes    in,   iii. 
764. 
tests  for,  iii.  58. 
classification  of  diseases  of, 

iii.  768. 
diminution  of  amount  ot, 
iii.  770. 


Blood,  diseases  of,  iii.  755. 
examination  of,  iii.  789. 
fatty  acids  in,  iii.  766. 
fibrin  in,  iii.  756. 
filaria  in,  iii.  767. 
foetal,  iii.  405. 
haemoglobin    in,   iii.   756, 

765. 
in  chlorosis,  iii.  779. 
in  dyspepsia,  iii.  3. 
in  joints,  iii.  1138. 
in  leukaemia,  iii.  787. 
in  lymphatic  anaemia,  iii. 

803. 
in  pernicious  anaemia,  iii. 

813. 
in  stools,  iii.  98,  100. 
in  urine,  iii.  526. 
parasites  in,  iii.  766. 
plasma,  iii.  756. 
Plasmodium  malariae  in,  iii. 

767. 
specific  gravity,  iii.  755. 
sugar  in,  iii.  766. 
uric  acid  in,  iii.  766. 
Bone,     abscess     in,     iii.     993, 
1145. 
acute  inflammation  of,  iii. 

992. 
ankylosis  of,  iii.  1285. 
deformities  of,  iii.  1273. 
osteoclasis     for,      iii. 
1273. 
when     advisable, 

iii.  1273. 
when  not  advisa- 
ble, iii.  1279. 
osteotomy  for,  iii.  1279. 
for    special    cases 

of,  iii.  1284. 
history      of,     iii. 

1279. 
in  anterior  tibial 
curvatures,    iii. 
1294. 
in     bow-leg,     iii. 

1293. 
in  club-foot,  iii. 

1297. 
in    elbow-ankylo- 
sis,  iii.  1288. 
division  in  amputation,  iii. 

1315. 
excision    in   club-foot,   iii. 

976. 
forceps  for,  iii.  1314. 
marrow  in  leukaemia,  iii. 

791. 
scalpel  for,  iii.  1282. 
Brain,  absence  of,  iv.  728. 
areas  of,  iv.  564,  565. 
blood-supply  to,  iv.  525. 
in      convulsions,      iv. 
860. 
carcinoma  of,  iv.  551. 

its  pathology,  iv.  553. 
cholesteatoma  of,  iv.  554. 
compression  of,  iii.  854. 
concussion  of,  iii.  854. 
cortical   areas   of,  iv.  564, 

565. 
cyst  of,  iv.  551. 
double,  iv.  729. 
dropsy  of,  iv.  466. 
echinococcus  of,  iv.  553. 
finding  and  extracting  bul- 
lets from,  iv.  765. 


Brain,  foetal  and  infantile,  dif- 
ferences from  the  adult 
brain  in  pathology,  iv. 
483. 

glioma  of,  iv.  551. 

gliosarcoma  of,  iv.  551. 

gumma  of,  iv.  551,  554. 

hernia  of,  iv.  730.  See 
Enccphalocele  and  Her- 
nia Cerebri. 

incisions  into,  iv.  778. 

infantile,  functional  pecu- 
liarities of,  iv.  864. 

inflammation  of.  See  Cere- 
bri tis. 

injuries  to,  iv.  854. 

irritations  of,  iv.  566. 

its  relation  to  the  muscles, 
iv.  277. 

lateral  view  of,  iv.  573. 

lipoma  of,  iv.  554. 

microcephalic,  iv.'1028. 

motor  areas  of,  iv.  564. 

myxoma  of,  iv.  554. 

OBteoma  of,  iv.  554. 

papilloma  of,  iv.  554. 

parasitic  eyst  of,  iv.  553. 

psammoma  of,  iv.  554. 

removal  of  bullet  from,  iv. 
767. 

sarcoma  of,  iv.  551. 

sclerosis  of,  iv.  736,  738. 

senso-motor  centres  in,  iv. 
860. 

sensory  motors,  areas  of, 
iv.  565. 

syphilitic  disease  of,  iv. 
554. 

teratoma  of,  iv.  554. 

trilobular,  iv.  729. 

tubercle  of,  its  pathology, 
iv.  552. 
its  seats,  iv.  551. 

visual  areas  of,  iv.  565. 
Brain-tumors,  iv.  551. 

agraphia  in,  iv.  563. 

aphasia  in,  iv.  563. 

ataxia  in,  iv.  580. 

basal,  iv.  582. 

basal  ganglia  in,  iv.  572. 

bibliography  of,  iv.  588. 

blindness  in,  iv.  559. 

causes  of,  iv.  555. 

central,  cases  of,  iv.  567. 

cerebellar,    iv.    551,     559, 
561. 
ataxia  in,  iv.  580. 
operations  for,  iv.  587. 
symptoms  of,  iv.  579. 

choked  disk  in,  iv.  559. 

collateral  effects  of,  iv.  554. 

convulsions  in,  iv.  558. 

cortical,  iv.  561,  562. 

symptoms  of,  iv.  562. 

cranial  nerves  in,  iv.  576. 

orying  in,  iv.  568. 

death  from,  iv.  585. 

dementia  in,  iv.  559,  562. 

diagnosis  of  cases  involv- 
ing a  parietal  lobe, 
iv.  568. 
of    existence    of,    iv. 

583. 
of  variety  of,  iv.  583. 

differential  diagnosis  of,  iv. 
583. 

disposition  in,  iv.  558. 
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lin-tuinors,  effects  of,  iv.  554. 
enucleation  of,  iv.  778. 
epilepsy  in,  iv.  563,  564. 
etiology  of,  iv.  555. 
extirpation  of,  iv.  568,  586, 

778. 
eye-symptoms  of,  iv.  559. 
fever  in,  iv.  560. 
general   symptoms   of,   iv. 

557. 
headache  in,  iv.  557. 
hemianopsia    in,    iv.    569, 

570. 
hemorrhage      during     re- 
moval of,  iv.  777. 
in  basal  ganglia,  diagnosis 

of,  iv.  574. 
in  corpora  quadrigemina, 

iv.  574. 
in   cortex   of  the   cerebral 
hemispheres,  iv.  551,  561. 
in  crura  cerebri,  iv.  574. 
insomnia  in,  iv.  560. 
in  the  Sylvian  fissure,  iv. 

571. 
irritations  from,  iv.  566. 
Jacksonian  epilepsy  in,  iv. 

564. 
literature  of,  iv.  588. 
local  spasms  in,  iv.  564. 

symptoms  of,  iv.  560. 
localization  of,  iv.  562. 
location  of,  iv.  572. 
mental  activity  in,  iv.  558, 

562. 
motor  area  in,  iv.  564. 
of  anterior  central  convo- 
lutions, iv.  563. 
of  frontal  convolutions,  iv. 

562. 
of  medulla,  iv.  576. 
of  occipital  lobe,  iv.  569. 
of  paracentral  lobule,  iv. 

562. 
of  parietal  lobe,  iv.  568. 
of  pons,  iv.  576. 
of  posterior  central  convo- 
lutions, iv.  563. 
of       temporo  -  sphenoidal 

lobe,  iv.  571. 
operations  for,  iv.  586,  774. 
optic  neuritis  in,  iv.  559. 
pain  in,  iv.  557. 
papillitis  in,  iv.  559. 
paralysis  from,  iv.  567,  571. 
paraphasia  from,  iv.  571. 
prognosis  in,  iv.  585. 
pulse  in,  iv.  560. 
reading  in,  iv.  569. 
reflexes  in,  iv.  577. 
removal  of,  iv.  586. 
respiration  in,  iv.  560. 
sex  in,  iv.  556. 
situation  of,  iv.  583. 
surgical  treatment   of,  iv. 

586. 
symptoms  of,  iv.  557. 

in    frontal    lobar    in- 
volvement, iv.  562. 
syncope  in,  iv.  560. 
syphilitic,  treatment  of,  iv. 

585. 
table  of,  iv.  551. 

showing    sex    in,    iv. 
556. 
temper  in,  iv.  558. 
treatment  of,  iv.  585,  774. 


Brain-tumors,     treatment     of, 
after   operation   for,   iv. 
780. 
varieties  of,  iv.  551. 
vascularity  of,  iv.  586. 
vertigo  in,  iv.  560,  577. 
vomiting  in,  iv.  559. 
word-blindness  in,  iv.  569. 
word-deafness  in,  iv.  569, 
571. 
Bright's  disease,  iii.  525,  532. 
acute,  iii.  532. 
age  in,  iii.  536. 
chronic,  iii.  555. 
complications    of,    iii. 

548. 
convulsions  in,  iii.  537. 
course  of,  iii.  542. 
diagnosis  of,  iii.  546. 
dropsy  in,  iii.  538. 
duration  of,  iii.  542. 
etiology  of,  iii.  533. 
heart  in,  iii.  539. 
pathological    anatomy 

of,  iii.  534. 
polyuria  in,  iii.  538. 
pyrexia  in,  iii.  538. 
retina  in,  iii.  540. 
skin  in,  iii.  540. 
symptoms  of,  iii.  537, 

555. 
synonymes  of,  iii.  533. 
thirst  in,  iii.  538. 
treatment  of,  iii.  550. 
urine  in,  iii.  538. 
vomiting  in,  iii.  538. 
Bronchitis,  ii.  600. 

a  cause  of  asthma,  ii.  653. 
acute,  ii.  600.     See  Chronic 

Bronchitis, 
as   a    cause   of    atelectasis 

pulmonum,  ii.  579. 
capillary,  ii.  604,  611,  615. 
chronic,       ii.      611.      See 

Chronic  Bronchitis, 
croupous,  ii.  613. 
deaths  from,  ii.  610. 
fibrinous,  ii.  613. 
mechanical,  ii.  613. 
pseudo-membranous,        ii. 
613.     See  Pseudo-plastio 
Bronchitis, 
terminal,  ii.  615. 
Bronchocele,      ii.      720.       See 

Goitre. 
Broncho-pneumonia,  acute,   ii. 
617.      See   Acute   Bron- 
cho-Pneumonia, 
chronic,  ii.  642. 

cheesy  masses   in,  ii. 

644. 
degenerations    in,    ii. 
644. 
discriminated   from    acute 

bronchitis,  ii.  604,  611. 
in  cancrum  oris,  ii.  980. 
subacute,  ii.  642. 

pathology  of,  ii.  643. 
with  croup,  ii.  524,  526. 


Calculus,    biliary,    leading    to 
panoreatio     obstruction, 
iii.  387. 
csecal,  iii.  288. 


Calculus,  pancreatic,  iii.  383. 
forming  cyst,  iii.  387. 
leading    to    liver-dis- 
ease, iii.  387. 
removal  of,  iii.  396. 
preputial,  iii.  632. 
prostatic,  iii.  631. 
renal,  iii.  572. 
urethral,  iii.  632. 
vesical,  iii.  596. 

age  in,  iii.  598. 
anatomy  of,  iii.  600. 
complications    of,   iii. 

614. 
congenital,  iii.  596. 
cutting  for,  iii.  609. 
diagnosis  of,  iii.  605. 
facial    expression    in, 

iii.  604. 
frequency  of,  iii.  596. 
hemorrhage  in  cutting 

for,  iii.  615. 
heredity  in,  iii.  596. 
lateral   lithotomy  for, 

iii.  609. 
median  lithotomy  for, 

iii.  613. 
operations  for,  iii.  67)8. 
pain  in,  iii.  604. 
reflexes  in,  iii.  604. 
sounding  in,  iii.  606. 
symptoms  of,  iii.  604. 
Cancer  of  liver,  iii.  457. 
of  ovary,  iii.  739. 
of  pancreas,  iii.  396. 
'of  rectum,  iii.  354. 
of  spleen,  ii.  901. 
of  stomach,   iii.    54.     See 

Gastric  Cancer, 
of  testicle,  iii.  698. 
of  thyroid,  ii.  723. 
of  uterus,  iii.  717. 
Cancrum  oris,  ii.  974. 
bacillus  of,  ii.  979. 
blood  in,  ii.  977. 
causes  of,  ii.  974. 
cautery  in,  ii.  982. 
course  of,  ii.  976,  977,  980. 
diagnosis  of,  ii.  981. 
diarrhoea  in,  ii.  980. 
fever  in,  ii.  980. 
heart  in,  ii.  980. 
kidneys  in,  ii.  980. 
lungs  in,  ii.  979,  980. 
morbid  anatomy  of,  ii.  976. 
mortality  in,  ii.  981. 
nutrition  in,  ii.  983. 
potassium   chlorate  in,  ii. 

983. 
prognosis  of,  ii.  981. 
symptoms  of,  ii.  980. 
treatment  of,  ii.  981. 
Cardiac  aneurism,  ii.  840. 
Care  of  the  newly-born,  i.  236. 
Caries,  iii.  1 028.    See  also  Pott's 
Disease    and    Meningo- 
Myelitis. 
dental,  ii.  924. 

arrest  of,  ii.  930. 
bacteria  in,  ii.  926. 
causes  of,  ii.  925. 
ferment  of,  ii.  926. 
heredity  in,  ii.  928. 
origin  of,  ii.  929. 
pathology  of,  ii.  927. 
phenomena  of,  ii.  927. 
prevention  of,  ii.  928. 
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Caries,  dental,  prooess  of,  ii.  926. 
progress  of,  ii.  929. 
of  bones  in  scrofulosis,  ii. 

153. 
of  the  ribs,  ii.  717. 
of  the  sternum,  ii.  717. 
Catalepsy,  iv.  941. 
causes  of,  iv.  942. 
diagnosis  of,  iv.  944. 
history  of,  iv.  941. 
hypnotic,  iv.  942,  943,  978. 
hysterical,  iv.  978. 
induced,  iv.  942. 
onset  of,  iv.  943. 
pathology  of,  iv.  942. 
prognosis  of,  iv.  944. 
symptomatology  of,  iv.  943. 
treatment  of,  iv.  944. 
Cataract,  iv.  127. 

acquired,  iv.  131. 
axial,  iv.  129. 
capsular,  iv.  133. 
causes  of,  iv.  130. 
congenital,  iv.  128. 

membranous,  iv.  131. 
posterior  polar,  iv.  130. 
diagnosis  of,  iv.  128. 
discission  of,  iv.  155. 
etiology  of,  iv.  130. 
false,  iv.  133. 
fluid,  iv.  131. 
hard  acquired  total,  iv.  131. 
iridectomy  for,  iv.  130. 
lacteous,  iv.  131. 
lamellar,  iv.  129,  888. 
membranaceous,  iv.  131. 
milky,  iv.  131. 
Morgagnian,  iv.  131. 
needling  of,  iv.  155. 
operation  for,  iv.  155. 
perinuclear,  iv.  132. 
polar,  iv.  129,  130,  133. 
posterior    polar,    iv.    130, 

133. 
punctate,  iv.  129. 
pyramidal,  iv.  80,  129. 
soft  acquired  total,  iv.  131. 
spurious,  iv.  133. 
stellate,  iv.  129. 
traumatic,  iv.  132. 
treatment  of,  iv.  130. 
true,  iv.  133. 
varieties  of,  iv.  128,  131. 
zonular,  iv.  129,  132. 
Catarrh.     See  Coryza  and  Rhi- 
nitis, 
acute  bronchial,  ii.  601. 
desquamative,  iii.  80, 
163. 
atrophic,  ii.  406. 
autumnal,  ii.  663. 
chronic,  in   scrofulosis,  n. 

152. 
dry  nasal,  ii.  406. 
gastric,  iii.  8,  19,  32,  33. 
in  phthisis,  ii.  685. 
intestinal,  iii.  91,  1°3- 
nasal,  as   a  f°re.run°f  ot 
consumption,  ii.  332- 
Cerebral  hemorrhage,  iy.  525. 
age  of  patients   with, 

iv-529J  •      MS 

aphasia  from,  iv.  538. 

contractures  after,  iv. 

539,  540.  . 

convulsions   with,    •»• 

530. 


Cerebral  hemorrhage,  etiology 
of,  iv.  526,  529. 
heart-diseases  and,  iv. 

530. 
hemiplegia    from,    iv. 

530. 
infectious         diseases 

leading  to,  iv.  530. 
kidney-diseases  in,  iv. 

530. 
locality  of,  iv.  529. 
ophthalmoscopic  feat- 
ures of,  iv.  184. 
paralysis  in,  iv.   530, 

537. 
seat  of,  iv.  529. 
symptoms  of,  iv.  535. 
syphilitic  origin  of,  iv. 

531. 
traumatic,  iv.  527, 535. 
palsies,  iv.  479. 

causes  of,  iv.  480,  530. 
coma  in,  iv.  488,  547, 

548. 
contractures     in,     iv. 

549. 
convulsions  in,  iv.  485, 

548. 
cortical  lesions  in,  iv. 

543. 
cranial  asymmetry  in, 

iv.  541. 
diagnosis   of,  iv.  487, 
543. 
of  seat  of  lesion, 
iv.  544. 
differential     diagnosis 
of,  iv.  487,  488,  546. 
due  to  hemorrhage,  iv. 

530. 
encephalitis  in,  iv.  481. 
epilepsy  with,  iv.  487, 

540. 
from      embolism,     iv. 

532. 
from      hydrocephalus, 

iv.  488. 
from  intracranial    tu- 
mor, iv.  488. 
from    meningitis,    iv. 

487,  488. 
from  myelitis,  iv.  487, 

488. 
from    thrombosis,    iv. 

530. 
from  transverse  myeli- 
tis, iv.  488. 
from  tubular  meningi- 
tis, iv.  488. 
hemiplegic,     iv.    530, 

537,  541. 
hemorrhagic,    diagno- 
sis of,  iv.  544. 
idiocy    following,    iv. 

541,  547. 
lesions  in,  iv.  480,  543. 
localizing      symptoms 

of,  iv.  485. 
maorocephalus  in,  iv. 

541. 
miorocephalus  in,   iv. 

541. 
motor    symptoms    of, 

iv.  486,  538. 
muscular  contractures 

in,  iv.  486. 
paraplegic,  iv.  541. 


Cerebral    palsies,    pathological 

anatomy  of,  iv.  480. 

polioencephalitis  as  a 

cause    of,    iv.    544, 

545. 

porencephaly    in,    iv. 

482. 
prognosis  in,  iv.  488, 

546,  547. 
reflexes  in,  iv.  537. 
seat  of  hemorrhage  in, 

iv.  543. 
strabismus  in,  iv.  541. 
symptomatology  of,  iv. 

485,  542. 
temperature     in,     iv. 

537.     , 
thrombosis    in,    diag- 
nosis of,  iv.  544. 
treatment  of,  iv.  488, 
548. 
spastic  palsies,  cases  of,  iv. 
542. 
Cerebritis,  diffuse  suppurative, 
following      a     gunshot 
wound,  iv.  767. 
prevention  of,  iv.  781. 
treatment  of,  iv.  763.     See 
Encephalitis. 
Cerebro-spinal  fever,  i.  514. 

anatomical   characters 

of,  i.  540. 
bacteria  in,  i.  517. 
blood-changes    in,     i. 

541. 
causes  of,  i.  517,  521. 
cerebral   effects   of,   i. 

514,  541,  542,  543, 
545. 

coma  of,  i.  546. 
complications     of,     i. 

522,  532,  535,  546. 
conditions  favoring,  i. 

518,  521. 
oontagiousness    of,    i. 

518. 
convulsions  in,  i.  530. 
diagnosis    of,    i.    524, 

539,  546. 
diet  in,  i.  554. 
digestive  system  in,  i. 

532. 
ear  in,  i.  538. 
eclampsia  in,  i.  531. 
endemic,  i.    516,  539, 

540. 
epidemic  quality  of,  i. 

515,  519,  520,  524. 
eruption  of,  i.  536. 
etiology  of,  i.  517,  521. 
exudation   of,  i.    517, 

542,  543. 
eye  in,  i.  530,  537. 
geographic    range    of, 

i.  137,  615. 
headache  in,  i.  553. 
hygiene  of,  i.  518. 
hyperesthesia    in,    i. 

528. 
influence  of  race  and 
climate    in,    i. 
137. 
of  sex  in,  i.  522. 
joints  in,  i.  536. 
kidneys  in,  i.  544,  545, 

546. 
maculas  of,  i.  536,  545. 
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sbro-spinal  fever,  meningitis 

in,  i.  514,  541,  543, 

547. 

microbe  of,  i.  517. 

mortality  from,  i.  540. 

muscular   contractions 

in,  i.  528. 
nephritis    in,   i.    544, 

545,  546. 
nervous  system  in,  i. 

527. 
non-contagiousness  of, 

i.  518. 
nursing  in,  i.  554. 
nutrition  in,  i.  554. 
onset,  of,  i.  525. 
origin  of,  i.  514,  517. 
pain  in,  i.  525,  527. 
paralysis  in,  i.  529. 
pathological    anatomy 

of,  i.  540. 
prevention  of,  i.  547, 

552. 
prognosis  in,  i.  544. 
pulse  in,  i.  53S. 
pupil  in,  i.  537. 
respiratory  system  in, 

i.  535,  546. 
secondary,  i.  522. 
spots  in,  i.  536,  545. 
strabismus  in,  i.  530, 

537. 
stupor  of,  i.  531. 
symptoms   of,    i.    524, 

525,  527,  539. 
temperature  in,  i.  533. 
treatment   of,   i.    547, 

548,  552. 
urinary  organs  in,  i. 

536. 
vomiting  in,  i.  526. 
sclerosis,  multiple,  iv.  495. 

See  Sclerosis. 
>rosis,  iii.  777. 
anatomical  features  of,  iii. 

780. 
blood  in,  iii.  779. 
causes  of,  iii.  777. 
complications  of,  iii.  781. 
diagnosis  of,  iii.  782. 
pathology  of,  iii.  780. 
prognosis  in,  iii.  782. 
rubra,  iii.  778,  780. 
symptoms  of,  iii.  778. 
treatment  of,  iii.  782. 
lera,  Asiatic,  i.  909. 

bacillus  of,  i.  155,  900, 

905,  910-914. 
dejections    in,  i.  902, 

905,  915. 
diagnosis  of,  i.  917. 
disinfection  in,  i.  902, 

905,  907. 
enteroclysis  in,  i.  917, 

918. 
food  in,  i.  903. 
foudroyante,  i.  916. 
hygiene  during,  i.  902, 

904. 
hypodermoclysis  in,  i. 
917,  920. 
infantum,  iii.  108, 126.   See 
Diarrhoea,       Acute 
Myotic. 
bacteria  in,  iii.  130. 
baths  in,  iii.  132. 
causes  of,  iii.  126. 


Cholera     infantum,     complica- 
tions of,  iii.  133. 
diagnosis  of,  iii.  130. 
discriminated       from 
acute  dyspeptic 
diarrhoea,      iii. 
112,  130. 
from   gastro-ente- 
ritis,  iii.  301. 
etiology  of,  iii.  126. 
geographic  range  of,  i. 

142. 
hygienic  treatment  of, 

iii.  133. 
hyperpyrexia   of,    iii. 

132. 
hypodermic      medica- 
tion in,  iii.  132. 
ice  in,  iii.  133. 
kidneys  in,  iii.  129. 
nervous  symptoms  in, 

iii.  128. 
nourishment     in,    iii. 

133. 
opium  in,  iii.  132. 
pathology  of,  iii.  130. 
prognosis  in,  iii.  131. 
prophylaxis     against, 

iii.  131. 
prostration  in,  iii.  127, 

133. 
sclerema  following,  iii. 

129. 
stimulants  in,  iii.  133. 
stools  in,  iii.  127. 
symptoms  of,  iii.  127. 
temperature     in,     iii. 

128,  133. 
treatment  of,  iii.  131. 
vomiting  in,  iii.   127, 
133. 
infectious  quality  of,  i.  900. 
microbe  of,  i.  155,  900,  905, 

910-914. 
milk  a  vehicle  of,  i.  901. 
mortality  from,  i.  921. 
premonitory    signs    of,    i. 

914,  915. 
prevention  of,  i.  902,  904, 

906. 
prognosis  in,  i.  921. 
prophylaxis  against,  i.  902, 

905-909. 
ptomaine  of,  i.  900. 
quarantine  against,  i.  905, 

907-909. 
stages  of,  i.  914-916,  921. 
symptomatology  of,  i.  914. 
temperature  in,  i.  916. 
toxica,  i.  917. 
treatment  of,  i.  917. 
Chorea,  iv.  840. 

anatomical  features  of,  iv. 

845. 
arBenic  in,  iv.  854. 
brain  in,  iv.  846. 
cardiac  disease  in,  iv.  844, 

850. 
causes  of,  iv.  840. 
cerebral  origin  of,  iv.  847. 
chronic,  iv.  850,  851. 
climate  in,  iv.  842. 
oomplieations  of,  iv.  850. 
oongenital,  iv.  841. 
convulsions  with,  iv.  851. 
dementia  after,  iv.  850. 
diagnosis  of,  iv.  852. 


Chorea,  diet  in,  iv.  853. 

due  to  eye-strain,  iv.  145. 
duration  of,  iv.  851,  853. 
electrical  reactions  in,  iv. 

S49. 
electricity  in,  iv.  855. 
embolism  in,  iv.  846. 
emotional  causes,  iv.  842. 
endocarditis  with,  iv.  850. 
epilepsy  in  relation  with, 

iv.  845. 
etiology  of,  iv.  840. 
exercise  in,  iv.  853. 
fright  in,  iv.  842. 
galvanism  in,  iv.  855. 
gravidarum,  iv.  844,  856. 
heart-disease   in,   iv.   844, 

850. 
heredity  in,  iv.  841. 
history  of,  iv.  840. 
hysterical,  iv.  852. 
in  school-children,  iv.  850, 

856. 
intellect  in,  iv.  850. 
mania  with,  iv.  850. 
massage  for,  iv.  329,  855. 
medication  in,  iv.  854. 
mind  in,  iv.  850. 
movements  of,  iv.  848. 
one-sided,  iv.  848,  851,  852. 
onset  of,  iv.  848. 
ophthalmoscope  in,  iv.  196. 
paralytic,  iv.  849. 
pathology  of,  iv.  845. 
persistent,  iv.  852. 
post-hemiplegic,  iv.  852. 
prognosis  in,  iv.  853. 
puerperal,  iv.  844. 
race  in,  iv.  842. 
reflex,  iv.  845. 
rheumatic,  iv.  843,  850. 
school-children     with,    iv. 

856. 
school-influences  in,  iv.  842. 
speech  in,  iv.  849. 
spinal,  iv.  841. 
spinal  cord  in,  iv.  846,  847. 
statistics  of,  iv.  840,  843. 
symptoms  of,  iv.  847. 
temper  in,  iv.  850. 
tongue  in,  iv.  848,  849. 
treatment  of,  iv.  853. 
weather  in,  iv.  842. 
worms  as  a  cause,  iv.  845. 
Choreic  hemiplegia,  iv.  457. 
Choroid,   abnormalities  of,  iv. 

160. 
angioma  of,  iv.  174,  183. 
coloboma  of,  iv.  162. 
detached,  iv.  169. 
enchondroma  of,  iv.  174. 
granuloma  of,  iv.  174. 
in  renal  disease,  iv.  210. 
rupture    of,   from    contre- 

coup,  iv.  166. 

sarcoma  of,  iv.  1 72. 

tubercle  in,  iv.  227. 

tumors  of,  iv.  172,  173. 

Choroidal  embolism,  iv.  179. 

Choroiditis  from  ametropia,  iv. 

170. 
metastatio,  iv.  207. 
purulent,  iv.  179. 
Chronic  bronchitis,  ii.  611. 

auscultation  in,  ii.  612. 
prognosis  of,  ii.  612. 
signs  of,  ii.  612. 


Chronic    bronohitiB,   treatment 
of,  ii.  612. 
types  of,  ii.  611. 
diarrhoea,     iii.    149.      See 
Diarrhoea,  Chronic. 
Clavicle,  fracture  of,  iii.  1059. 
during  birth,  iii.  1059. 
from    convulsions,   iii. 

1059. 
incomplete,  iii.  1059. 
intra- uterine,  iii.  1 1159. 
non-union  in,  iii.  1060. 
treatment  of,  iii.  1061. 
union  after,  iii.  1060. 
luxations  of,  iii.  1101. 
acromial,  iii.  1103. 
both  ends  involved,  iii. 

1103. 
congenital,  iii.  1102. 
sternal,  iii.  1101. 
Cleft,  facial,  ii.  937.     See  Fis- 
sure, 
nasal,  ii.  941. 
of  hard  palate,  ii.  1011. 
palate,  ii.  995,  1007. 
bony,  ii.  1011. 
nature  of,  ii.  1007. 
nursing  in,  ii.  1008. 
operation  for,  ii.  1009. 
sutures  for,  ii.  1011. 
time  for  operating  in, 
ii.  1008. 
tongue,  ii.  947. 
Closure  of  foetal  vessels,  i.  252. 
Club-foot,  iii.  955. 

anatomy  of,  iii.  958. 
diagnosis  of,  iii.  963. 
etiology  of,  iii.  955. 
non-deforming,  iii.  963. 
osteotomy  for,  iii.  1297. 
prognosis,  iii.  964. 
talipes,  iii.  955. 
treatment  of,  iii.  964. 
Club-hand,  iii.  936. 
Coloboma  of  choroid,  iv.  162. 
of  eyelids,  iv.  67. 
of  iris,  iv.  124. 
of   sheaths    of    the    optic 
nerve,  iv.  163. 
Color-blindness,  iv.  238. 
hysterical,  iv.  987. 
treatment  of,  iv.  239. 
Color-perversions    in   hysteria, 

iv.  215,  987. 
Color-symptoms  due  to  tobacco, 

iv.  230. 
Color-visions  seen  in  hemicra- 

nia,  iv.  195. 
Colotomy,  iii.  357. 

anaesthesia  in,  iii.  260, 358. 
artificial  anus  after,  iii.  359. 
asepsis  in,  iii.  358. 
for   imperforate  anus,   iii. 

329. 
inguinal,  iii.  360,  362. 
left  lumbar,  iii.  328,  358. 
lumbar,    advantages    and 
disadvantages  of,  iii.  362. 
of  the  groin,  iii.  260,  328. 
operation  of,  iii.  358. 
prognosis  after,  iii.  363. 
results  of,  iii.  362. 
statistics  of,  iii.  363. 
when  justifiable,  iii.  357. 
when    requisite,    iii.    364. 
See  also  Laparotomy. 
Coma,  significance  of,  iv.  488. 
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Concussion  of  the  brain,  diet  in, 
iv.  763. 
shaving  the  head   in, 

iv.  763. 
treatment  of,  iv.  763. 
of  the  spine,  malingering 
in,  iv.  201. 
ophthalmoscopic  feat- 
ures of,  iv.  200. 
Congenital  defects,  etc.,  ii.  935. 
Conjunctiva,   chemosis  of,   iv. 
101. 
croup  of,  iv.  95. 
diseases  of,  iv.  77. 
essential  shrinking  of,  iv. 

100. 
hemorrhage  from,  iv.  101. 
hyperemia  of,  iv.  86. 
lupus  of,  iv.  101. 
lymphangiectasia  of,  iv.  91. 
pimples  of  the,  iv.  94.     See 
also  Keratitis,  Phlycten- 
ular, 
pterygium  of,  iv.  102. 
tubercle  of,  iv.  99. 
tumors  of,  iv.  102. 
xerosis  of,  iv.  99. 
Conjunctivitis,  acute,  iv.  85. 
aestivalis,  iv.  92. 
catarrhal,  iv.  85.    See  Oph- 
thalmia, Muco-Purulent. 
chronic,  iv.  91. 
croupous,  iv.  95. 
diphtheritic,    iv.   96.     See 
Ophthalmia,      Diphthe- 
ritic, 
follicularis,  iv.  87. 
membranous,  iv.  -95. 
phlyctenular,  iv.  93.     See 
also  Keratitis,  Phlycten- 
ular, 
purulent,  iv.  77.     See  Oph- 
thalmia Neonatorum, 
toxic,  iv.  91. 
Constipation,  abdominal  disten- 
tion with,  iii.  196,  201. 
antomia     with,     iii.     191, 

207. 
bacterial  influences  in,  iii. 

199. 
cachexia  due  to,  iii.  201. 
causes  of,  iii.  194. 
causing     convulsions,    iii. 
198. 
perityphlitis,  iii.  290. 
chlorosis  after,  iii.  199. 
chronic,  iii.  196,  198,  201, 

203. 
complications  with,  iii.  207. 
congenital,  iii.  203. 
diagnosis  of,  iii.  202. 
diet  in,  iii.  205,  206. 
due  to   blood-changes,  iii. 
197. 
constriction,  iii.  198. 
habit,  iii.  195,  199. 
organic     disease,     iii. 

195. 
paralysis,  iii.  196. 
peritoneal     affections, 

iii.  196. 
spasm,  iii.  197. 
effects  of,  iii.  198. 
electricity  for,  iii.  207. 
food  as  causing,  iii.  206. 
in    treatment    of,   iii. 
205. 
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Constipation,  habitual,  iii.  196, 
198,201,203. 
in  dyspepsia,  iii.  7,  21. 
in  peritonitis,  iii.  270,  271. 
infantile,  defined,  iii.  193. 
massage  for,  iii.  207. 
non-medicinal  cure  for,  iii 

205. 
nurslings  with,  iii.  200, 201. 
patholngy  of,  iii.  198. 
prognosis  of,  iii.  202. 
symptoms  of,  iii.  200. 
treatment  of,  iii.  203. 
Contractions  of  liver,  iii.  488. 
Contractures  after  hemorrhagic 
hemiplegia,  iv.  539,  540. 
hysterical,  treatment  of,  iv. 

1007. 
in  multiple  cerebro-spinal 

sclerosis,  iv.  501. 
prevention  of,  iv.  549. 
Convulsiuns,  iv.  857.     See  also 
Laryngismus  Stridulus, 
age  in,  iv.  862. 
autopsies  after,  iv.  890. 
brain  in,  iv.  858,  880,  890. 
burns  causing,  iv.  878. 
cataract  and,  iv.  888. 
causes  of,  iv.  460,  857,  861, 

891. 
central,  iv.  857. 
cerebral,  iv.  858. 
circulation  in,  iv.  878,  880. 
classification    of,   iv.    881, 

891. 
cold  to  head  in,  iv.  893. 
deaths  from,  iv.  862. 
dentition  in,  iv.  863,  869, 

894,  1029,  1030. 
diagnosis  of,  iv.  887. 
diet  a  cause  of,  iv.  870. 
differential  diagnosis  of,  iv. 

891. 
earache  with,  iv.  878,  896. 
effects  of,  on  health,  iv.  888. 
emotional,  iv.  879. 
enteric  fever  as  a  cause  of, 

iv.  876. 
epilepsy  and,  iv.  866,  887, 

888. 
epileptiform,  iv.  859,  883. 

See  also  EpilepBy. 
essential,  iv.  860. 
exanthemata  with,  iv.  889. 
fever  a  cause  of,  iv.  875, 

876. 
food  a  cause  of,  iv,  870. 
fright  a  cause  of,  iv.  879. 
gastro-intcstinal   disorders 

in,  iv.  871. 
general,  iv.  882. 

albuminuria     in,     iv. 

886. 
bowels  in,  iv.  885. 
consciousness    in,    iv. 

885. 
death  from,  iv.  886. 
duration  of,  iv.  886. 
eclamptio       condition 

after,  iv.  884. 
epileptiform,  iv.  883. 
forms  of,  iv.  883. 
paroxysm  in,  iv.  883. 
prodromes  of,  iv.  883. 
prognosis  in,  iv.  886. 
significance  of,  iv.  887. 
spasms  of,  iv.  883. 
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'onvulsio'ns,  general,  stupor  fol- 
lowing, if.  884. 
symptoms  of,  iv.  883. 
varieties  of,  iv.  883. 
health  after,  iv.  888. 
heredity  in,  iv.  865. 
hot  bath  in,  iv.  893. 
in  acute  infectious  fevers, 

iv.  875. 
in  cerebral  palsies,  485, 536. 
in    inherited   syphilis,    iv. 

590,  591,  592. 
in  measles,  iv.  889. 
in  multiple  cerebro-spinal 

sclerosis,  iv.  501,  509. 
in    poliomyelitis    anterior, 

iv.  695. 
in  scarlet  fever,  iv.  889. 
infantile,  iv.  857. 
insect-bites  a  cause  of,  iv. 

878. 
intermittent  fever  in,   iv. 

876. 
intestinal  parasites  a  cause 

of,  Iv.  874. 
irritation  of  nerves  in,  iv. 

878. 
irritations      causing,      iv. 

877. 
kinds  of,  iv.  891. 
lancing   the   gums   in,  iv. 

894. 
laryngeal    causes    of,    iv. 

879. 
malarial,  iv.  876. 
mortality  from,  iv.  887. 
nerve-centres  in,  iv.  858. 
nerveTirritation  in,  iv.  878. 
newly-born  with,  iv.  887. 
ophthalmoscope      in,      iv. 

861. 
pain  in,  iv.  896. 
paroxysm  of,  how  treated, 

iv.  893. 
pathology  of,  iv.  890. 
peripheral,  iv.  858,  878. 
pneumonia  as  a  cause  of, 

iv.  876. 
post-mortem     appearances 

after,  iv.  890. 
prodromes  of,  iv.  882. 
rachitis  and,  iv.  866,  888. 
reflex   origin   of,    iv.    864, 

866. 
remedies  in,  iv.  895. 
results  of,  iv.  888. 
salaam,  iv.  801. 
scalds  causing,  iv.  878. 
sequels  of,  iv.  890. 
sex  in,  iv.  865. 
spinal  cord,  iv.  858,  880. 
statistics  of,  iv.   862,  865, 

866,  871,  877,  887. 
symptomatology      of,     iv. 

881. 
toxsamic,  iv.  875,  877. 
treatment  of,  iv.  548,  892, 

896. 
ursemic,  iv.  797,  877. 

treatment  of,  iv.  896. 
varieties  of,  iv.  858,  891. 
worms  as   a  cause  of,  iv. 

874. 
iornea,  abscess  of,  iv.  106, 107, 

109. 
affections  of,  iv.  103. 
anomalies  of,  iv.  119. 


Cornea,  congenital    opacity  of, 
iv.  119. 
congenita]    staphyloma  of, 

iv.  119. 
conical,  iv.  11 7. 
dermoid  tumor  of,  iv.  118. 
diseases  of,  iv.  103. 
herpes  of,  iv.  117. 
inflammations  of,  iv.   103. 

See  Keratitis, 
necrosis  of,  iv.  99. 
pemphigus  of,  iv.  100. 
tumors  of,  iv.  118. 
xerosis  in,  iv.  100. 
Corneal  leucoma,  iv.  107. 
macula,  iv.  107. 
nebula,  iv.  107. 
opacity,    interstitial,     iv. 

113. 
perforation,  prevention  of, 

iv.  108,  109. 
staphyloma,  iv.  107,  154. 
ulcer,  iv.  105. 

circular,  iv.  106. 
creeping,  iv.  106. 
due  to  ophthalmia,  iv. 

80. 
etiology  of,  iv.  106. 
excavated,  iv.  105. 
infecting,  iv.  106. 
phlyctenular,  iv.  104. 
serpiginous,  iv.  106. 
sloughing,  iv.  106. 
teeth  in,  iv.  110. 
treatment  of,  iv.  108. 
Coryza,  ii.  341. 
acute,  ii.  386. 

antiseptio     treatment 

of,  ii.  391. 
causes  of,  ii.  388. 
definition  of,  ii.  386. 
.etiology  of,  ii.  388. 
examination      in,     ii. 

389. 
symptoms  of,  ii.  386. 
treatment  of,  ii.  390. 
syphilitic,  ii.  201,  379,  388. 
ulcerouH,  ii.  411. 
Costal  beads  in  rickets,  ii.  224, 

225,  226,  235. 
Cough  defined,  ii.  340. 

from  laryngeal  growths,  ii. 

509. 
in  phthisis,  ii.  676. 
in  pseudo-membranous  lar- 
yngitis, ii.  525. 
nasal,  ii.  341. 
nocturnal,  ii.  342. 
reflex.     See  Reflex  Cough, 
with  enlarged  tonsil,  ii.  467. 
Cough-centre,  ii.  340. 
Cretinism,  ii.  279. 
bones  in,  ii.  288. 
brain  in,  ii.  287,  288. 
climate  in,  ii.  280. 
definition  of,  ii.  279. 
deformity  in,  ii.  282,  285.- 
description  of,  ii.  281,  284. 
distribution  of,  ii.  279. 
endemicity  of,  ii.  281. 
face  in,  ii.  282. 
foetal,  ii.  252. 
functions  in,  ii.  282,  283. 
geography  of,  ii.  279. 
goitre  as  related  to,  ii.  279, 

283. 
head  in,  ii.  282. 


Cretinism,  heart  in,  ii.  289. 
,  heredity  in,  ii.  281. 

history  of,  ii'.  279. 

influence  of  altitude  on,  ii. 
280. 
of  climate  on,  ii.  280. 
of  locality  on,  ii.  280. 

intelligence  in,  ii.  284,  285. 

localities  of,  ii.  280. 

mind  in,  ii.  284,  285. 

morbid  anatomy  of,  ii.  286- 
290. 

muscles  in,  ii.  285. 

neck  in,  ii.  283. 

pathology  of,  ii.  286-290. 

prophylaxis  of,  ii.  291. 

scapula  in,  ii.  289. 

secretions  in,  ii.  283. 

senses  in,  ii.  284. 

skull  in,  ii.  286,  288. 

soil  and,  ii.  281. 

spheno-basilar  bone  in,  ii. 
286. 

spine  in,  ii.  288. 

sporadic,  ii.  284,  287. 

symptomatology  of,  ii.  281. 

thyroid    in>    ii.   279,   286, 
287,  290. 

treatment  of,  ii.  292. 
Crime,  juvenile,  iv.  422. 
Croup,  ii.  521. 

catarrhal,  ii.  516. 

false,  ii.  516. 

spasmodic,  ii.  516. 
Croupous   pneumonia,   ii.    586. 
See   Pneumonia,  Croup- 
ous. 

rhinitis,  ii.  400. 
Cyolical  vomiting,   iii.  22,  23, 

24. 
Cyst,  dermoid,  iii.  737,  738. 

of  bile-duct,  iii.  378. 

of  liver,  iii.  425. 

of  pancreas,  iii.  383,  386. 
See  Pancreatic  Cysts. 
Cysts  in  the  colon,  iii.  93. 

of  kidney,  iii.  582. 

of  penis,  iii.  637. 

of  testicle,  iii.  689. 

of  vagina,  iii.  724. 
Cystitis,  iii.  676. 

causes  of,  iii.  677. 

diagnosis  of,  iii.  678. 

pathology  of,  iii.  677. 

prognosis  in,  iii.  678. 

symptoms  of,  iii.  677. 

treatment  of,  ii.  1678. 


Deaf-muteness,  congenital,  iv. 
32,  45. 

dactylology  in,  iv.  46. 

detection  of,  iv.  46. 

education  in,  iv.  46. 

hygiene  in,  iv.  45. 

Intent  hearing  in,  iv.  47. 

lesions  in,  iv.  45. 

prevention  of,  iv.  36. 

speech  taught  in,  iv.  46. 
Deafness,   anatomical    features 
of,  iv.  48. 

hysterical,  iv.  988. 

improved    by    systematic 
training,  iv.  48. 

incomplete,  iv.  47. 
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Deafness,  incurable,  iv.  39. 

prognosis  and  treatment  of, 
iv.  41. 
Defects,  facial  and  oral,  ii.  935. 
Deformities,  facial  and  oral,  ii. 
935. 
of  bone,  iii.  1273. 
of  infantile  paralysis,  iii. 
1298. 
Dengue,  i.  878. 

bacteria  of,  i.  883. 
causes  of,  i.  881. 
complications    of,    i.    SdO, 

891. 
differential  diagnosis  of,  i. 

893. 
epidemics  of,  i.  879. 
eruption  of,  i.  888,  899. 
etiology  of,  i.  888. 
geography  of,  i.  879,  881. 
invasion  of,  i.  887,  899. 
micrococci  in,  i.  883. 
ophthalmoscopic     features 

of,  iv.  224. 
pathological  anatomy  and 

pathology  of,  i.  895. 
prognosis  in,  i.  892. 
stages  of,  i.  887-890. 
symptomatology  of,  i.  886- 

890. 
treatment  of,  i.  896. 
Dentition,  i.  373. 

alleged  disorders  of,  i.  350, 

379,  ii.  154,  920. 
anomalies  of,  i.  376. 
dangers  of,  i.  75. 
delayed,  i.  92,  376. 
in  rachitis,  i.  382,  ii.  226. 
irregular,  i.  377. 
multiple,  i.  377. 
precocious,  i.  376. 
second,  disorders  of,  i.  385, 
ii.  934. 
Development,  physical,  iv.  241. 
Diabetes  mellitus,  ii.  320. 
onuses  of,  ii.  322. 
diagnosis  of,  ii.  325. 
etiology  of,  ii.  322. 
nerve-influences  in,  ii.  322. 
pathology  of,  ii.  322. 
prognosis  of,  ii.  325. 
symptoms  of,  ii.  324. 
treatment  of,  ii.  325. 
Diagnosis,  i.  73. 

of    nervous    diseases,    iii. 
447. 
Diarrhoea,  acute.     See  Catarrh, 
Intestinal, 
acute  dyspeptic,  iii.  109. 
antiseptics  for,  iii.  122. 
asepsis  in,  iii.  123. 
breast-milk  in,  iii.  115. 
causes  of,  iii.  109. 
change  of  air  for,  iii. 

113. 
clinical  history  of,  in. 

109. 
complications    of,   m- 

113. 
course  of,  iii.  109. 
diagnosis  of,  iii.  Hi- 
dietetic  treatment   of, 

iii.  114. 
fermented  milk  prepa- 
rations in,  iii-  l'6- 
foods  in,  iii.  115- 
fresh  air  for,  ni.  Hi- 


Diarrhoea,  acute  dyspeptic,  hy- 
gienic treatment  of, 
iii.  113. 
milk  in,  iii.  115. 
pathology  of,  iii.  109. 
prognosis  in,  iii.  112. 
prostration  in,  iii.  111. 
relapses  in,  iii.  110. 
symptoms  of,  iii.  109. 
treatment  of,  iii.  113, 

126. 
wet-nurse  in,  iii.  115. 
acute  mycotic,  iii.  108. 

medicinal      treatment 
of,  iii.  117. 
nnsemica,  iii.  774. 
bacterial,  iii.  108. 
choleriform,  iii.  126.     See 
Cholera  Infantum, 
bathing  in,  iii.  14. 
chronic,  iii.  149. 

primary   cases  of,  iii. 
149. 
fatal  cases  of,  iii. 

151. 
prognosis   of,   iii. 

151,  152. 
treatment  of,  iii. 

157,  158. 
secondary  cases  of,  iii. 

149,  152. 
appearance  in,  iii. 

153. 
appetite    in,    iii. 

153. 
causes  of,  iii.  149. 
change  of  air  in, 

iii.  160. 
clothing    in,    iii. 

158. 
complications   in, 

iii.  155. 
corneal  ulcers  in, 

iii.  155. 
diagnosis    of,  iii. 

155. 
diet  in,  iii.  158. 
etiology     of,     iii. 

149. 
infantile,  iii.  150. 
mouth  in,  iii.  153. 
nutrition    in,   iii. 

154. 
overfeeding  in,  iii. 

158. 
.  prognosis   in,   iii. 

155,  157. 
prophylaxis  of,  iii. 

157. 
pulse  in,  iii.  150, 

154. 
skin  in,  iii.  154. 
stools  in,  iii.  151, 

152,  153. 
symptoms  of,   iii. 

150. 
treatment  of,    iii. 
159. 
fatty,  iii.  98,  99. 
fibrinous,    iii.    163.       See 

Membranous  Enteritis, 
in  dyspepsia,  iii.  4,  33. 
infectious,  iii.  62,  108. 
inflammatory,  iii.  134.  See 

Bntero-Colitis,  Acute, 
mucous,  iii.  163.  See  Mem- 
branous Enteritis. 


Diarrhoea,  simple,  iii.  1 06. 
causes  of,  iii.  106. 
pathology  of,  iii.  107. 
symptoms  of,  iii.  1 07. 
treatment  of,  iii.  108. 
Diarrheal  disease,  iii.  61. 

acute     desquamative, 

iii.  79,  80. 
anatomical  features  of, 

iii.  75. 
bacteria  in,  iii.  62. 
brain-lesions    in,    iii. 

89,  95. 
broncho  -  pneumonia 

in,  iii.  89. 
causes  of,  iii.  62,  64, 

70, 103. 
contagion  of,  iii.  66. 
dentition  in,  iii.  64. 
diet  in,  iii.  64. 
epidemics  of,   iii.   68. 
etiology  of,  iii.  62. 
food  in,  iii.  64,  65,  69, 

102,  103. 
heart  in,  iii.  90. 
hygiene  of,  iii.  67,  69. 
kidneys  in,  iii.  90. 
liver  in,  iii.  90. 
lungs  in,  iii.  89. 
mouth  in,  iii.  89. 
pathological   anatomy 

of,  iii.  75,  79. 
prophylaxis      of,     iii. 

101,  106. 
ptomaines    as     influ- 
encing, iii.  71,  74. 
season  of  the  year  in, 

iii.  68. 
stomach  in,  iii.  90. 
stools  in,  iii.  95. 
toxic  symptoms  in,  iii. 

71. 
tuberculosis  in,  iii.  90. 
weaning  as  a  cause,  iii. 

66,  69. 
Diet  after  weaning,  i.  337. 
Dilatation  of  the  heart,  ii.  789. 

See    also    Enlarge- 
ment of  the   Heart 

and  Hypertrophy  of 

the  Heart. 
causes  of,  ii.  810. 
compensatory,       with 

hypertrophy,  ii.  801. 
consecutive,  ii.  716. 
idiopathic,  ii.  796. 
over-distention   in,  ii. 

812. 
over-exertion    in,    ii. 

811. 
overfeeding  in,  ii.  810. 
physical  signs   of,  ii. 

802,  803. 
prognosis  in,  ii.  807. 
right    ventricular,    ii. 

834. 
secondary,  ii.  792, 796. 
signs  of,  ii.  802,  803. 
symptoms  of,  ii.  801. 
treatment  of,  ii.  810. 
with  hypertrophy,  ii. 

791. 
of  right  ventricle  in  tricus- 
pid inadequacy,  ii.  834. 
of  the  stomach,  ii.  41. 

anatomical  features  of, 

ii.  44. 


L08 


GENERAL   INDEX. 


latation    of    the     stomach, 
causes  of,  ii.  42. 
complications  with,  ii. 

45. 
diagnosis  of,  ii.  45. 
diaphragm  in,  ii.  45. 
diet  in,  ii.  50. 
external   signs   of,    ii. 

45. 
foods  in,  ii.  50. 
in  dyspepsia,  ii.  7. 
medication  in,  ii.  51. 
non-medicinal     treat- 
ment of,  ii.  49. 
palpitation  in,  ii.  47. 
pathological  anatomy 

of,  ii.  44. 
prognosis  in,  ii.  48. 
skimmed   milk  in,  ii. 

50. 
stenosis  of  the  pylorus 

in,  ii.  40,  42. 
symptoms  of,  ii.  44. 
treatment  of,  ii.  48. 
phtheria,  i.  580. 
albuminuria  in,  i.  603,  626, 

672. 
anatomical    characters  of, 

i.  589,  608,  625,  639. 
apoplexy,   pulmonary,    in, 

i.  616. 
atomizer  in,  i.  664,  671. 
bacteria    of,   i.    152,    154, 

585-591. 
blood  in,  i.  602,  612,  62C, 

650,  651. 
brain  in,  i.  613. 
causes  of,  i.  585. 
clinical  history  of,  i.  618- 

621. 
communication  of,  i.  592. 
congestion  of  the  lungs  in, 

i.  650. 
constitutional     disease,     i. 

602. 
diagnosis  of,  i.  128,  605. 
disinfectants  in,  i.  651-656. 
emphysema  from,  i.  615. 
epidemic  nature  of,  i.  581. 
eruptions  in,  i.  625. 
etiology  of,  i.  585. 
fauces  in,  i.  606,  613,  619. 
follicular    tonsillitis  in,  i. 

606. 
food  in,  i.  657. 
geographical  range  of,  etc., 

i.  140,  581,  584. 
germicides  in,  i.  663. 
heart-failure     in,    i.    616, 

637-643,  650. 
history  of,  i.  580. 
hygiene  of,  i.  656. 
incubation  of,  i.  598. 
isolation    of    patients,    i. 

651-655. 
kidneys  in,  i.  603,  618,  626, 

628. 
laryngotracheal,  i.  606. 
liver  in,  i.  617. 
lungs  in,  i.  614,  61B,  650. 
membrane  of,  i.  601,  605, 

610. 
mortality  from,  i.  650. 
mouth  in,  i.  617,  623. 
mucous  membranes   in,  i. 

610. 
nares  in,  i.  605,  611,  621. 


Diphtheria,  nursing  in,  i.  355. 
oesophagus  in,  i.  623. 
ordinary  type  of,  i.  619. 
paralysis  of.    See  Diphthe- 
ritic Paralysis, 
pathology  of,  i.  589.  608. 
pharyngitis  in,  i.  607,  608. 
pleurisy  in,  i.  615. 
pneumonia  in,  i.  615. 
prevention  of,  i.  651. 
prognosis  of,  i.  649-651. 
pseudo  -  membranes   of,  i. 

601,  610,  611,  621. 
ptomaines  of,  i.  649. 
pulmonary    oedema    in,   i. 

616,  650. 
scarlatinal,  i.  564,  568,  569, 

574,  600,  607. 
septic  poisoning  in,  i.  650. 
severe  type  of,  i.  619. 
solvents  in,  i.  670. 
stomach  in,  i.  611,  617,  623. 
sulphur  -  fumigation  in,  i. 

652. 
temperature  in,  i.  620. 
tongue  in,  i.  617,  620. 
tonsils  in,  i.  606,  613. 
toxaemia,  from,  i.  603. 
transmission  of,  i.  594. 
treatment   of,  i.   602,  651, 

656,  672. 
ursemia  in,  i.  650. 
urinary  organs  in,  i.  603, 

618,  624,  626. 
uvula  in,  i.  613,  614. 
virus  of,  i.  585,  589. 
wounds  as    the  seat   of,  i. 
624. 
Diphtheritic  paralysis,  i.   629, 
635,  672,  iv.  808. 
cardiac,  i.  637. 
causes  of,  i.  643. 
clinical   history   of,  i. 

631. 
diagnosis  of,  iv.   808, 

810. 
dysphagia  in,  i.  636. 
heart-failure  in,  i.  637- 

643. 
multiple,  i.  635. 
mutations    of,   i.    635, 

647. 
pathology   of,   i.   639, 

644,  645,  iv.  809. 
symptoms  of,  iv.  809. 
tendon  reflexes  absent, 

i.  633. 
treatment  of,  i.  672,  iv. 
810. 
Dislocations,     iii.   1043,   1097. 

congenital,  iii.  945. 
Ductus  arteriosus,  closure  of,  i. 

252. 
Dyspepsia,  iii.  1. 

acidity  of  stomach  in,  iii.  6. 
acute,  iii.  4,  5,  9,  12,  14. 
blood  in,  iii.  3. 
bowels  in,  iii.  3,  4,  7,  19. 
breast-milk  in,  iii.  2. 
catarrhal,  iii.  8,  19. 
causes  of,  iii.  2. 
ohronio,  iii.  5,  6,  9,  10,  16. 
colonic,  iii.  163.    See  Mem- 
branous Enteritis, 
constipation  in,  iii.  721. 
diagnosis  of,  iii.  9-11. 
diet  in,  iii.  14,  18. 


Dyspepsia,  digestion  in,  iii.  18, 
effects  of,  iii.  5,  11. 
exercise  in,  iii.  17. 
flatulence  in,  iii.  7. 
fontanel  in,  iii.  5. 
food  in,  iii.  2,  3,  13,  18. 
hygiene  in,  iii.  16. 
inherited,  iii.  3. 
lavage  in,  iii.  6. 
lesions  in,  iii.  3,  4. 
meals  in,  iii.  18. 
milk  in,  iii.  2,  14. 
nervous,  iii.  7,  11,  36. 
nurse  in,  iii.  2. 
pathology  of,  iii.  3. 
pepsin  in,  iii.  13,  20. 
prognosis  in,  iii.  8,  11. 
stimulants  in,  iii.  16,  21. 
stomach  in,  iii.  7,  8,  13. 
stools  in,  iii.  7. 
symptoms  of,  iii.  4,  8,  9. 
tongue  in,  iii.  5,  6,  8,  13. 
treatment  of,  iii.  11. 
vomiting  in,  iii.  5,  6,  12. 
worms  in,  iii.  6. 

E. 
Ear,  iv.  1. 

anatomy  of,  iv.  2. 

canal  of,  iv.  8. 

chronic  discharge  from,  iv. 

14. 
cleansing  the,  iv.  5,  6,  7. 
diseases,  iv.  1. 
drum     of,     iv.     14.       See 

Membrana  Tympani. 
examinations  of,  iv.  7. 
fistula  of,  iv.  4. 
foreign  bodies  in,  iv.  8. 
hygiene  of,  iv.  38,  45. 
inflammation  of,  iv.  11, 12. 

See  Otitis, 
injuries  of,  iv.  5,  9. 
internal     diseases    of,    iv. 
39. 
injuries  leading  to  dis- 
ease of,  iv.  40. 
labyrinth  of,  iv.  39. 
malformations  of,  iv.  3,  4, 

8,  14. 
mastoid  disease  of,  iv.  29. 

See  Mastoid  Disease, 
membrana  tympani  of,  iv. 

3. 
middle,  iv.  3,  8,16, 18.    See 

Otitis  Media, 
ossicles  of,  iv.  3. 
paracentesis  of  membrana 

tympani  in,  iv.  22. 
polypi  in,  iv.  13,  25,  26. 
poultices    to,    condemned, 

iv.  13,  19,  24. 
reflex  phenomena  from  ir- 
ritation of,  iv.  10. 
speculum  for,  iv.  7. 
structure  of,  iv.  39. 
surgical  injuries  of,  iv.  9. 
syringing  the,  iv.  8. 
washing  out  the,  iv.  6,  7,  8. 
Earache,  iv.  16,  18,  24,  37. 
hysterical,  iv.  984. 
treatment  of,  iv.  13. 

lia,  causes  of,  iv.  461, 

'796. 
dentition  in,  iv.  796. 
diagnosis  of,  iv.  798. 
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Eclampsia,  epilepsy   simulated 
by,  iv.  797,  798. 
peripheral  irritations  caus- 
ing, iv.  797. 
prognosis  in,  iv.  798,  888. 
symptoms  of,  iv.  797. 
treatment  of,  iv.  798. 
Eczema,  ii.  61. 

causes  of,  ii.  61-64. 
diagnosis  of,  ii.  69. 
etiology  of,  ii.  61-64. 
prognosis  in,  ii.  77. 
symptomatology  of,  ii.  64, 

67. 
treatment  of,  ii.  70. 
varieties  of,  ii.  64-69. 
vesicular,  ii.  65. 
Elephantiasis,  ii.  93. 
pathology  of,  ii.  94. 
prognosis  of,  ii.  94. 
treatment  of,  ii.  94. 
varieties  of,  ii.  93,  94. 
Embolism,  cerebral,  causes  of, 
iv.  532. 
effects  of,  iv.  533,  534. 
meningeal,    signs    of,    iv. 

544. 
of  the  choroid,  iv.  179. 
within  the  eyeball,  iv.  177. 
Embolus     discriminated    from 

thrombus,  iv.  534. 
Embryology,  i.  939. 
Emergencies,  iii.  839. 
Emphysema,  ii.  645. 
causes  of,  ii.  645. 
course  of,  ii.  648. 
diagnosis  of,  ii.  649. 
pathology  of,  ii.  647. 
prognosis  in,  ii.  650. 
symptoms  of,  ii.  648. 
treatment  of,  ii.  650. 
varieties  of,  ii.  645. 
Empyema,  ii.  705. 

aspiration  in,  ii.  707. 
exploring-needle  in,  ii.  706. 
paracentesis  in,  ii.  707. 
pleuritic,  ii.  690. 
pleurotomy  in,  ii.  709. 
pus  of,  ii.  706. 
thoracentesis  in,  ii.  707. 
treatment  of,  ii.  709. 
Encephalitis,    congenital,     iv. 
482. 
prophylaxis    of,    iv.    763, 

776. 
symptoms  of,  iv.  763. 
treatment  of,  iv.  762. 
Encephalocele,  iv.  730,  741. 
diagnosis  of,  iv.  742. 
palliative  treatment  of,  iv. 
742. 
Endocarditis,  acute,  ii.  768. 
anaemia  of,  ii.  779. 
auscultation  in,  ii.  776, 

780. 
cardiao     hypertrophy 
in,  ii.  779.   * 
nodules  in,  ii.  774, 

777. 
symptoms   of,  ii. 
779. 
causes  of,  ii.  768. 
concealed,  ii.  775. 
diagnosis  of,  ii.  780. 
dropsy  of,  ii.  779. 
embolism  from,  u.  779. 
etiology  of,  ii.  768. 


Endocarditis,  acute,  fibrous  nod- 
ules in,  ii.  774,  777. 
foetal,  ii.  771,  772. 
mitral  stenosis   in,  ii. 

776. 
over-exercise      as     a 

cause  of,  ii.  784. 
pathology  of,  ii.  772. 
physical  signs    of,  ii. 

776. 
prognosis  in,  ii.  782. 
prophylaxis     against, 

ii.  783. 
rheumatism  in  its  rela- 
tion to,  ii.  770. 
scarlet  fever  in  its  rela- 
tion to,  ii.  771. 
septic,  ii.  785. 
sex  in,  ii.  772. 
signs  of,  ii.  776. 
subcutaneous    nodules 

in,  ii.  777,  778. 
symptoms  of,  ii.  775. 
treatment  of,  ii.  783. 
valvular  disease  as  a 
cause  of,  ii.  771. 
chronic,  ii.  815. 
subacute,  ii.  768. 
Enlargement  of   the  heart,  ii. 
789.     See  also  Dilatation 
of  the  Heart  and  Hyper- 
trophy of  the  Heart, 
auscultation  in,  ii.  799. 
causes  of,  ii.  792,  805. 
diagnosis  of,  ii.  804. 
effects  of,  ii.  798. 
histology  of,  ii.  791. 
muscular  overwork  in,  ii. 

806. 
overwork  in,  ii.  806. 
pathology  of,  ii.  789,  794. 
prognosis  of,  ii.  805. 
results  of,  ii.  798,  799. 
rheumatism  in,  ii.  809. 
seat  of,  ii.  805. 
symptoms  of,  ii.  799,  800. 
treatment  of,  ii.  807. 
varieties  of,  ii.  789,  805. 
Enteric  fever,  i.  441. 

alcoholic  stimulants  in,  i. 

485,  496. 
analysis  of  symptoms  of,  i. 

462. 
anatomical    lesions    in,   i. 

452,  458,  475.  _ 
antipyretics  in,  i.  492. 
aphasia  from,  i.  472. 
bacteria  in,  i.  445. 
bath  in,  i.  488,  494,  495. 
bed-sores,  i.  474,  491. 
bowels  in,  i.  453,  467. 
causes  of,  i.  442. 
climatic    influences  in,   i. 

443. 
clinical  course  of,  in  child- 
hood, i.  459. 
cold  affusion  in,  i.  494. 
collapse  in,  i.  464. 
complications    of,    i.    458, 
464,  465,  469,  471,  474, 
476,  485. 
constitutional  symptoms  in, 

i.  451. 
contagiousness  of,  i.  449. 
convalescence  from,  i.  463, 

464,  495. 
course  of,  i.  458-463. 


Enteric  fever,  dejections  in,  i. 
482. 
delirium  in,   i.  459,  471, 

487. 
diagnosis  of,  i.  478. 
diarrhoea  in,  i.  467,   489, 

496. 
disinfectants  in,  i.  482. 
duration  of,  i.  441,  463. 
enemata  in,  cold,  i.  495. 
epidemics  of,  i.  447,  449, 

482. 
epistaxis  in,  i.  466. 
eruption  of,  i.  460,  474. 
etiology  of,  i.  442. 
geography  of,  i.  443. 
heart  in,  i.  456,  464,  491. 
hemorrhage  in,  i.  466,  468, 

490. 
incubation  of,  i.  449. 
inoculation  of,  i.  446. 
intestinal  hemorrhage  in, 
i.  468,  490. 
perforation  in,  i.  468. 
lesions  of,  i.  452. 
lobar  pneumonia  as  a  com- 
plication of,  i.  458,  465. 
lungs  in,  i.  457,  465. 
mesenteric    glands    in,    i. 

455. 
mouth  in,  i.  488. 
nervous  system  in,  i.  470. 
neuralgia  in,  i.  472. 
onset  of,  i.  459,  460. 
osseous  system  in,  i.  475. 
pathology  of,  i.  450. 
perforation  of  bowel  in,  i. 

454,468,  491. 
peritonitis  in,  i.  469,  491. 
Peyer's  patches  in,  i.  453. 
pneumonia  in,  i.  465. 
prodromes  of,  i.  459. 
prognosis  in,  i.  481. 
prophylaxis  against,  i.  481. 
ptomaine  of,  i.  451. 
rash  in,  i.  460,  473. 
reflexes  in,  i.  472,  473. 
relapses  of,  i.  461. 
sequels  of,  i.  476. 
specific  treatment  of,  i.  495. 
spots  of,  i.  460,  473. 
symptoms  of,  i.  458,  462. 
temperature  in,  i.  459,  460, 

462,  476. 
thoracic  troubles  in,  i.  491. 
tongue  in,  i.  466,  470,  488. 
treatment  of,  i.  481,  485. 
tympany  in,  i.  453,  468. 
type  of,  in  childhood,  i.  451, 

458,  460,  462. 
ulceration  of  the  bowels  in, 
i.  453,  454. 
Enteritis,  membranous,  iii.  163. 
Entero-colitis,  acute,  iii.  134. 
bloody   stools   in,   iii. 

138. 
catarrhal,  iii.  140. 
causes  of,  iii.  134. 
complications    of,   iii. 

142. 
convalescence       from, 

iii.  145,  149. 
croupous,  iii.  139. 
diagnosis  of,  iii.  142. 
enemata  in,  iii.  147. 
forms  of,  iii.  134. 
furuncles  in,  iii.  142. 
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;ero-colitis,  acute,  glands  in, 
iii.  142. 
hygiene  of,  iii.  144. 
irrigation  of  bowel  in, 

iii.  147. 
magnesium  silicate  in, 

iii.  146. 
milk  diet  in,  iii.  145. 
mouth  in,  iii.  137, 142. 
nervous  symptoms  in, 

iii.  137. 
nutrition  in,  iii.  139. 
poultices  in,  iii.  147. 
prognosis  in,  iii.  141, 

143. 
prophylaxis     in,     iii. 

143. 
shreds  in  stools  of,  iii. 

138. 
stomatitis  in,  iii.  142. 
stools  in,  iii.  137. 
symptoms  of,  iii.  134. 
tongue  in,  iii.  137. 
tonics  after,  iii.  149. 
treatment  of,  iii.  143. 
varieties   of,   iii.    134, 
139. 
uresis,  iii.  591. 
ilepsy,  iv.  899. 
aura  of,  iv.  899. 
brain  in,  iv.  903. 
bromides  in,  iv.  910. 
causes  of,  iv.  902,  906. 
convulsive    centre   in,    iv. 

905. 
cornu  Ammonia  in,  iv.  904. 
cortical    involvements  in, 

iv.  905. 
curability  of,  iv.  907. 
diagnosis  of,  iv.  906,  998. 
double  consciousness  in,  iv. 

899,  900. 
environment  in,  iv.  901. 
etiology  of,  iv.  902. 
face  in,  iv.  899,  902. 
histological  changes  in,  iv. 

904. 
hystero-,  iv.  900,  972.     See 

Hystero-Bpilepsy. 
idiocy  following,  iv.  1029. 
idiopathic,  iv.  900,  903. 
in  cerebral  palsies,  iv.  540. 
Jacksonian,  iv.  902. 
lesions  in,  iv.  902,  903. 
major  and  minor,  iv.  899. 
nocturnal,  iv.  900,  998. 
operative  treatment  of,  iv. 

759. 
ophthalmoscope  in,  iv.  197, 

861. 
pathological    anatomy    of, 

iv.  903. 
peripheral  lesions  causing, 

iv.  906. 
procursive,  iv.  900,  902. 
prognosis  in,  iv.  907. 
recurrence  of,  iv.  901. 
sclerosis  of  brain-elements 

in,  iv.  904. 
symptoms  of,  clinical,  iv. 

899. 
syphilitic,  iv.  592. 
treatment    in   the   fit,   iv. 

9111. 
treatment  of,  iv.  908. 

operative,  iv.  759,  908. 
types  of,  iv.  899,  900,  903. 


Epileptic  condition,  iv.  859. 
convulsions,    methods    of 

producing,  iv.  905. 
diathesis,  iv.  866. 
idiocy,  iv.  1029. 
seizures  in   multiple  scle- 
rosis, iv.  501. 
Epileptiform    convulsions,    iv. 

796,  883.     See  Eclampsia. 
Epilepto-  hysteria,  iv.  973,  976. 
Epileptoid    state  with    organic 

brain-disease,  iv.  461. 
Epistaxis,  ii.  345. 
causes  of,  ii.  347. 
diagnosis  of,  ii.  350. 
diseases  associated  with,  ii. 

348. 
heredity  in,  ii.  349. 
idiosyncrasy  in,  ii.  349. 
mental   emotions   causing, 

ii.  350. 
pathology  of,  ii.  355. 
periodical,  ii.  353. 
predisposition  to,  ii.  349. 
prognosis  in,  ii.  354. 
salutary,  ii.  354. 
spontaneous,  ii.  335. 
surgical   treatment   of,   ii. 

358. 
symptoms  of,  ii.  356. 
treatment  of,  ii.  357. 
vicarious,  ii.  353. 
Erysipelas,  i.  771. 

ambulatory,  i.  780. 
antiseptics  in,  i.  783. 
bacteria  of,  i.  772. 
causes  of,  i.  771. 
cerebral  symptoms,  i.  776. 
complications    of,    i.    778, 

781. 
contagion  of,  i.  773. 
diagnosis  of,  i.  779. 
epidemics  of,  i.  773. 
external  applications  in,  i. 

781. 
in  the  new-born,  i.  777. 
integument  in,  i.  775. 
kidneys  in,  i.  776. 
pathological    anatomy,    i. 

778. 
prevention  of,  i.  781. 
prognosis  of,  i.  780. 
prophylaxis  of,  i.  781. 
pseudo-,  i.  780. 
sarcoma    banished    by,    i. 

772. 
sequoias  of,  i.  778. 
skin  in,  i.  775. 
stimulants  in,  i.  784. 
symptoms  of,  i.  774,  776, 

777. 
treatment  of,  i.  781. 
varieties  of,  i.  771. 
Erythema,  ii.  14,  17,  39,  40. 
causes  of,  ii.  14. 
diagnosis  of,  ii.  16,  40. 
etiology  of,  ii.  14. 
prognosis  of,  ii.  40. 
symptoms  of,  ii.  14. 
treatment  of,  ii.  15,  16,  40. 
varieties  of,  ii.  14,  17,  39. 
Exercise,  iv.  255. 
abuse  of,  iv.  279. 
avoidance  of   dangers   in, 

iv.  280. 
benefits  of,  iv.  279,  371. 
effects  of,  iv.  274,  270,  279. 


Exercise  for  girls,  iv.  296. 

for  young  children,  iv.  281, 

282. 
ill  effects  of,  iv.  279. 
injurious  in  some  cases  of 

chorea,  iv.  853. 
moral  effects  of,  iv.  276. 
Exophthalmic  goitre,  iv.  952. 
anatomical  features  of, 

iv.  953. 
causes  of,  iv.  952. 
etiology  of,  iv.  952. 
exophthalmos    in,   iv. 

955,  956. 
fundus    oculi    in,    iv. 

205. 
galvanism  in,  iv.  955, 

956. 
heart  in,  iv.  953,  954. 
heredity  in,  iv.  952. 
lesions  in,  iv.  953. 
pathology  of,  iv.  953. 
sympathetic  nerve  in, 

iv.  955. 
symptoms  of,  iv.  954. 
thyroid   gland  in,   iv. 

953,  954. 
treatment  of,  iv.  955. 
Eye,  iv.  50. 

abnormalities  in,  iv.  159. 
ametropia  in,  iv.  140. 
artificial,  iv.  157. 
burns  of,  iv.  148. 
ciliary  wounds  of,  iv.  149. 
diseases  of,  iv.  120, 159. 
external  muscles  of,  iv. 

133. 
lens  of,  iv.   126.     See 
Cataract  and  Lens, 
emmetropia  of,  iv.  140. 
enucleation        of,        after 

wounds,  iv.  149,  157. 
far-sighted,  iv.  141. 

glasses  for,  iv.  141. 
foreign  bodies  in,  iv.  147. 
hygiene  of,  iv.  366. 
hyperopia  of,  iv.  141. 
injuries  of,  iv.  147. 
malformations  in,  iv.  159. 
massage  of,  iv.  110. 
ophthalmoscopy  of,  iv.  158. 
penetrating  wounds  of,  iv. 

147,  149. 
refraction  of,  iv.  140. 
retinal   affections   of.    See 

Ketina. 
rupture  of,  iv.  148. 
surgical  operations  on,  iv. 

150. 
traumatism   of   fundus  of, 

iv.  167. 
vitreous  humor  of,  iv.  126. 
wounds  of,  iv.  147. 
Eye-disk,  abnormal  tint  of,  iv. 
161. 
congenital  deposits  of  pig- 
ment on,  iv.  160. 
malformations  of,  iv.  159. 
retained  nerve-sheaths  of, 

iv.  161. 
transparency     of      nerve- 
fibres  of,  iv.  161. 
Eyelid,  abscess  of,  iv.  56. 
angioma  of,  iv.  59, 
atheroma  of,  iv.  58. 
coloboma,  of,  iv.  67. 
fissure  of,  iv.  67. 
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Eyelid,  furuncle  of,  iv.  55. 
injuries  of,  iv.  148. 
inversion  of,  iv.  62,  63. 
lupus  of,  iv.  60. 
molluscum  eontagiosum  of, 

iv.  58. 
molluscum  fibrosum  of,  iv. 

59. 
nsevus  of,  iv.  59. 
neuroma  of,  iv.  59. 
oedema  of,  iv.  55. 
phlegmonous  inflammation 

of,  iv.  56. 
plastio   operations   on,   iv. 

151. 
plexiform   neuroma  of,  iv. 

59. 
post-variolous  ulcer  of,  iv. 

55. 
pseudo-erysipelas    of,     iv. 

56. 
ptosis,  iv.  58,  66. 
sarcoma  of,  iv.  59. 
sebaceous  tumor  of,  iv.  58. 
syphilitic  disease  of,  iv.  57. 
Eyelids,  absence  of,  iv.  68. 
affections  of,  iv.  50. 
congenital    defects   of,    iv. 

66. 
defects  of,  iv.  61,  66. 
erysipelas  of,  iv.  56. 
granular,  iv.  88.    See  Oph- 
thalmia, Granular. 
Eye-strain,  iv.  139. 

a  cause  of  megrim,  iv.  832, 

834,  837. 
detection  of,  iv.  838. 
in  myopia,  iv.  142. 
in  schools,  ir.  366. 
its  effects  on  character  and 
the   pursuits  of  life,  iv. 
145. 
relief  of,  iv.  197. 
results  of,  iv.  144. 


F. 

Face,  congenital  defects  of,  ii. 
935 

deformity  of,  ii.  939. 

fissures  of,  ii.  937,  940. 

foetal  tumor  of,  ii.  939. 

oblique  fissure  of,  ii.  937. 

paralysis  of.     See  Paraly- 
sis, Facial. 

teratomata  of,  ii.  939. 
Feeding,  i.  270. 

artificial,  i.  288-329. 

intervals  between,  i.  273. 

rules  for,  ii.  273. 
Feeding- tubes,  i.  294,  296,  297, 

298 
Fever,  i.  417.       _      . 

antipyretics  in,  l.  434. 

bacteria  in,  i.  422. 

bathing  in,  i.  436. 

causes  of,  i.  421. 

cerebral    symptoms   in,  l. 
431.  . 

cerebro-spinal,  l.  514. 

constipation  in,  i.  433. 

continued,  i.  438. 

delirium  in,  i.  431. 

diet  in,  i.  433.  . 

enteric,!.  441.   See  Enteric 

Fever. 


Fever,     heat-production     and 
heat-loss  in,  i.  417,  418. 
hectic,  i.  427. 
pack  in,  i.  432,  437. 
paludal.     See  Malaria, 
poisons  of,  i.  422,  423. 
pulse  in,  i.  429. 
relapsing.     See   Relapsing 

Fever, 
remittent,  i.  478. 
scarlet.    See  Scarlet  Fever, 
skin  in,  i.  419,  429.      . 
sponging  in,  i.  436. 
spotted.     See  Cerebrospi- 
nal Fever, 
stimulants  in,  i.  437. 
symptoms  of,  i.  427. 
thermic,  i.  439. 
tongue  in,  i.  429. 
treatment  of,  i.  433,  974. 
types  of,  i.  427. 
typhoid.         See      Enteric 

Fever, 
typhus.  See  Typhus  Fever. 
Foetal  appendages,  diseases  of 
the,  i.  233. 
circulation,  i.  27,  28,    64, 

253,  256. 
diseases,  infectious,  i.  217. 
non-infectious,  i.  230. 
heart,  i.  26. 
membranes,  i.  951. 
syphilis,  i.  221-225. 

diagnosis  of,  i.  222. 
liver  in,  i.  224. 
pathology  of,  i.  223. 
prognosis  of,  i.  225. 
signs  of,  i.  223. 
Foods,  i.  4. 

artificial,  i.  310,  311,  315, 

318,  321,  340. 
force-values    of,    iv.    259, 

291. 
household  preparation  of, 

i.  326-329. 
infants',  so  called,  i.  340. 
patent,    i.   310,   311,    315, 
318,  321. 
Fractures,  iii.  1043. 
causes  of,  iii.  1047. 
comminuted,  iii.  1049. 
complete,  iii.  1 049. 
complicated,  iii.  1049. 
compound,  iii.  1049. 
crepitus  as  a  sign  of,  iii. 

1053. 
deformity  as  a  sign  of,  iii. 

1053. 
during  birth,  iii.  1052. 
forearm,  iii.  1076. 
fragility  of  bones  in,  iii. 

1047. 
green-stick,  iii.  777. 
heredity  in,  iii.  1049. 
impacted,  iii.  1049. 
incomplete,  iii.  777. 
intra-uterine,  iii.  1051. 
mode  of  repair,  iii.  1053. 
multiple,  iii.  1049. 
of  bones  of  face,  iii.  1054. 
of  carpal  bones,  iii.  1082. 
of  clavicle,  iii.  1059. 
of  condyle  of  humerus,  iii. 

1072. 
of    coronoid    process,    in. 

1075. 
of  epicondyle,  iii.  1070. 


Fractures,   of   epitroohlea,   iii. 

1071. 
of   femur,  iii.   1082.    See 

Femur, 
of  fibula,  iii.  1093. 
of  foot-bones,  iii.  1097. 
of  forearm,  iii.  1076.    See 

Forearm, 
of    great    trochanter,    iii. 

1084. 
of  hand,  iii.  1082. 
of  humerus,  iii.  1062. 
of  leg-bones,  iii.  1093. 
of    lower    extremity,    iii. 

1082. 
of  neck  of  femur,  iii.  1084. 
of  neck   of    humerus,    iii. 

1063,  1065. 
of  olecranon,  iii.  1074. 
of  scapula,  iii.  1062. 
of  surgical  neck  of  hume- 
rus, iii.  1065. 
of  tibia,  iii.  1093. 
of   upper    extremity,    iii. 

1059. 
of  upper  maxilla,  iii.  1055. 
partial,  iii.  1049. 
phenomena  and  symptoms 

of,  iii.  1052. 
simple,  iii.  1049. 
special,  iii.  1054. 
sprain,  iii.  1049. 
statistics  of,  iii.  1046. 
swelling  of,  iii.  1053. 
treatment  of,  iii.  1054. 
Functional    disorders    of    the 
heart,  ii.  742-745. 


Gangrene,  iii.  908. 

after  fracture,  iii.  1077. 

of  the  labia,  iii.  728. 

of  the  mouth,  ii.  972,  974. 

See  Oancrum  Oris, 
of  the  skin,  ii.  58. 
causes  of,  ii.  59. 
diagnosis  of,  ii.  59. 
history  of,  ii.  58. 
pathology  of,  ii.  59. 
prognosis  in,  ii.  54. 
symptomatology  of,  ii. 

59. 
treatment  of,  ii.  60. 
of  the  spleen,  ii.  897. 
Gangrenous      balano-posthitis, 

iii.  705. 
Gastralgia,  iii.  25,  1024. 
causes  of,  iii.  25. 
diagnosis  of,  iii.  27. 
history  of,  iii.  25. 
onset  of,  iii.  27. 
pathology  of,  iii.  26. 
periodicity  in,  iii.  27. 
sex  in,  iii.  25. 
symptoms  of,  iii.  26. 
treatment  of,  iii.  28. 
Gastrectasia,  iii.  41. 
Gastric  cancer,  iii.  54. 
catarrh,  iii.  1,  8,  32. 
acute,  iii.  33. 
anorexia  in,  iii.  36. 
aphasia  in,  iii.  37. 
causes  of,  iii.  34. 
characters  of,  iii.  33, 
35. 
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Gastric   catarrh,  complications 
of,  iii.  36. 
convulsions  in,  iii.  36. 
diagnosis  of,  iii.  37. 
food  in,  iii.  38. 
pathology  of,  iii.  33, 35. 
prognosis  in,  iii.  37. 
symptoms  of,  iii.  35. 
treatment  of,  iii.  38. 
types  of,  iii.  35. 
vomiting  in,  iii.  36. 
deformities,  iii.  60. 
disorders,  iii.    I,  30.     See 

Stomach,  Diseases  of. 
hemorrhage,  iii.  55. 

blindness  after,  iii.  57. 
causes  of,  iii.  56. 
diagnosis  of,  iii.  57. 
of  the  new-born,  iii. 

56. 
prognosis  in,  iii.  58. 
symptoms  of,  iii.  57. 
treatment  of,  iii.  58. 
varieties  of,  iii.  56. 
vomiting  in,  iii.  59. 
ulcer,  iii.  51. 

causes  of,  iii.  52. 
diet  in,  iii.  54. 
hemorrhage  from,  iii. 

53. 
pathology  of,  iii.  52. 
prognosis  in,  iii.  54. 
symptoms  of,  iii.  51. 
treatment  of,  iii.  54. 
Gastritis,  iii.  32. 

causes  of,  iii.  32. 
diphtheritic,  iii.  33. 
lesions  in,  iii.  32. 
symptoms  of,  iii.  32. 
Gastro-duodenitis    a    cause  of 

icterus,  iii.  415,  417. 
Gnstrodynia,  iii.  25. 
Gastro-enteritis,  chronic  pseu- 
do-membranous, iii.  163.    See 
Membranous  Enteritis. 
Genital  organs,  female,  iii.  741. 
Gland,  thymus,  ii.  543. 

thyroid,  ii.  543.    See  Thy- 
roid Gland. 
Glands,  abscess  of,  ii.  914,  917, 
919. 
bronchial,  ii.  659. 
disorders  of,  ii.  1. 
enucleation  of,  ii.  918. 
excision  of,  ii.  917. 
extirpation   of,   for  tuber- 
culosis, ii.  184. 
in  phthisis,  ii.  677. 
in  scrofula,  ii.  153. 
in  syphilis,  ii.  203. 
lymphatic,  their   distribu- 
tion   and    drainage,    ii. 
155. 
of  the  mediastinum,  disease 

of,  ii.  729. 
scrofulous,  ii.  907. 
sebaceous,  ii.  1. 
structure  of,  ii.  907. 
sweat-,  ii.  11. 
tuberculosis  of,  ii.  168. 
Glandular    disease,    scrofulous, 
ii.  153. 
abscess  in,  ii.  158, 162. 
dentition  in,  ii.  154. 
diagnosis  of,  ii.  158. 
exciting  causes  of,  ii. 
154. 


Glandular  disease,  injuries  as 
causing,  ii.  154. 
lesions  of,  ii.  153. 
prognosis   in,   ii.  157, 

163. 
seats  of,  ii.  913. 
secondary,  ii.  912. 
suppuration  in,  ii.  157, 

162. 
treatment  of,  ii.  159, 
162. 
Goitre,  ii.  720. 

and  cretinism,  ii.  279,  286, 

290,  292,  721. 
causes  of,  ii.  720. 
diagnosis  of,  ii.  722. 
exophthalmic.    See  Exoph- 
thalmic Goitre, 
geological  relations  of,  ii. 

721. 
heredity  in,  ii.  721. 
myxoedema  in  its  relation 

to,  ii.  721. 
pathology  of,  ii.  721. 
prognosis  in,  ii.  723. 
symptoms  of,  ii.  722. 
treatment  of,  ii.  723. 
varicose,  ii.  722. 
varieties  of,  ii.  721. 
Gums,  congenital  hypertrophy 
of,  ii.  945. 
union  of,  ii.  945. 
hypertrophy  of,  ii.  986. 

operation  for,  ii.  987. 
in  acute  rickets,  ii.  254. 
in  scurvy,  ii.  985. 
suppurative    inflammation 
of,  ii.  984. 
Gymnastics,  active,  iv.  302,  303. 
aesthetic,  iv.  303. 
ancient,  iv.  301. 
apparatus  for,  iv.  370. 
classified,  iv.  302. 
educational,  iv.  303. 
for  children,  iv.  282. 
for  girls,  iv.  297,  357. 
history  of,  iv.  301. 
in  schools,  iv.  302,  369. 
medical,  iv.  303. 
military,  iv.  303. 
passive,  iv.  303. 
pedagogic,  iv.  302. 
positions  in,  iv.  304. 
school,  iv.  302,  369. 
Swedish,  iv.  301. 


H. 

Haemophilia,  ii.  870,  879. 

arthritis  in,  ii.  883. 

causes  of,  ii.  880. 

climate  in,  ii.  881. 

diagnosis  of,  ii.  883. 

heredity  of,  ii.  879,  880. 

joints  in,  ii.  883. 

mortality  from,  ii.  884. 

pathology  of,  ii.  881. 

petechias  in,  ii.  883. 

prognosis  in,  ii.  884. 

prophylaxis  of,  ii.  884. 

sex  in,  ii.  880. 

symptoms  of,  ii.  882. 

treatment  of,  ii.  884. 

wounds  in,  ii.  885. 
Hare-lip,  ii.  937,  995. 

bilateral,  ii.  997,  1004. 


Hare-lip,  double,  ii.  997,  1004. 
nature  of,  ii.  995. 
operation  for,  ii.  999, 1001, 

1004,  1007,  1081. 
Hay-fever,  ii.  663. 
causes  of,  ii.  664. 
diagnosis  of,  ii.  667. 
history  of,  ii.  663. 
pathology  of,  ii.  666. 
prognosis  of,  ii.  667. 
resorts  for,  ii.  668. 
symptoms  of,  ii.  666. 
treatment  of,  ii.  667. 
Head,  anatomy  of,  i.  1 1. 
blows  upon,  iv.  555. 
cyrtometer  for,  iv.  774. 
defects  of,  due  to  maternal 

impressions,  i.  209. 
distortions  of,  in  labor,  i. 

251,  258. 
enlarged,  i.  95.     See  Hy- 
drocephalus, 
injuries  of  the,  in  labor,  i. 

258,  267. 
massage  of,  iv.  328. 
sections   of  the,  i.  14,  16, 

55,  96. 
Headache,  iv.  828. 

ansemic,  iv.  828,  836. 
asthenopic,  iv.  835. 
causes  of,  iv.  828. 
cerebral    disease    in,    iv. 

838. 
classification  of,  iv.  829. 
dyspeptic,  iv.  837. 
ear-disease  in,  iv.  838. 
eye-troubles  in,  iv.  838.  See 

also  Megrim, 
hysterical,  iv.  984. 
in   multiple  cerebro-spinal 

sclerosis,  iv.  500,  51-3. 
in    tubercular  meningitis, 

iv.  514,  515,  516,  519. 
malarial,  iv.  838. 
of  hypermetropic  children, 

iv.  349. 
sick.     See  Migraine, 
significance     of,    iv.    450, 

828. 
types  of,  iv.  829. 
unilateral,   iv.     790.      See 

Migraine, 
ursemie,  iv.  838. 
varieties  of,  iv.  450. 
Heart,  aneurism  of,  ii.  840,  841. 
anomalies  of,  in  the  foetus, 

ii.  749. 
aortic  disease  of.  See  Aortic 

Valvular  Disease  of  the 

Heart, 
bifid  at  apex,  ii.  750. 
bilocular,  ii.  750. 
congenital  disease  of.     See 

Heart-Disease,  Congeni- 
tal, 
defects  of  ventricular  sep- 
tum of,  ii.  753. 
dilatation  of,  ii.  789.     See 

Dilatation  of  the  Heart, 
enlargement    of,    ii.    789. 

See  Enlargement  of  the 

Heart,  Dilatation  of  the 

Heart,  and  Hypertrophy 

of  the  Heart, 
functional  disorders  of,  ii. 

742. 
hypertrophy  of,  ii.  789. 


Heart,  inflammation  of.  See 
Endocarditis  and  Myo- 
carditis, 
lesions  and  congenital  de- 
fects of,  at  the  pulmo- 
nary orifice,  ii.  757. 
lesions  and  delects  of,  at  the 

aortic  orifice,  ii.  760. 
new  growths  of,  ii.  813. 
syphilitic    disease    of,    ii. 
842,  844,  845. 
Heart-disease.     See  Aortic  Val- 
vular   Disease,    Cardiac 
Aneurism,  Dilatation  of 
the  Heart,  Endocarditis, 
Pericarditis,     Myocardi- 
tis, Enlargement  of  the 
Heart,   Functional   Dis- 
orders of  the  Heart,  Hy- 
pertrophy of  the  Heart, 
Mitral  Inadequacy,  Mi- 
tral Stenosis,   Tricuspid 
Inadequacy,  and  Valvu- 
lar Disease, 
congenital,  ii.  747,  762. 
diagnosis  of,  ii.  764. 
foetal,  ii.  747,  748. 
pathology  of,  ii.  748. 
prognosis  in,  ii.  766. 
symptoms  of,  ii.  762, 

764. 
treatment  of,  ii.  766. 
Heat  and  motion,  iv.  258. 

as  a  disinfectant,  iv.  338. 
from      muscular     contrac- 
tions, iv.  258. 
Heating  and  ventilating  appa- 
ratus   combined,    for    a 
school-house,     iv.     383, 
384,  385. 
by  furnaces,  iv.  390. 
by  steam,  iv.  390. 
of  hospitals,  iv.  411,  413, 
414. 
Hemiatrophy,  facial,  causes  of, 
iv.  824. 
etiology  of,  iv.  824. 
pathology  of,  iv.  827. 
prognosis  in,  iv.  827. 
symptoms  of,  iv.  825. 
treatment  of,  iv.  827. 
Hemicrania,  iv.  790.     See  Me- 
grim. 
Hemiplegia,  iv.  488.     See  also 
Cerebral  Palsies, 
causes  of,  iv.  530. 
hysterical,  iv.  970. 
in    anterior   poliomyelitis, 

iv.  698. 
in  cerebral  palsies,  iv.  541. 
syphilitic,  iv.  591. 
Hemorrhage,   cerebral,  iv.  525. 
See    Cerebral      Hemor- 
rhage, 
in  trephining,  iv.  756. 
intracranial,  iv.  771. 
intraspinal,   iv.   652,   651, 

671. 
meningeal,    iv.   526,    670. 
See     also     Cerebral 
Hemorrhage, 
anatomical  features  of, 

iv.  676. 
diagnosis  of,  iv.  676. 
pathological   anatomy 

of,  iv.  676. 
spinal,  iv.  667. 
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Hereditary  ataxia,  iv.  716.  See 
Ataxia,  Friedreich's, 
ataxic  paraplegia,  iv.  725. 
nervous  disease,  iv.  448. 
progressive  muscular  atro- 
phy, iv.  821. 
syphilis,  ii.  186. 
tabes,    its    relationship    to 
multiple     sclerosis,     iv. 
508. 
Heredity  in  calculi,  iii.  597. 
in  chlorosis,  iii.  777. 
in  deformities  of  the  breast, 

iii.  753. 
in  deformity,  iii.  936. 
in    excessive  growths,  iii. 

930. 
in  fracture,  iii.  1048. 
in  hernia,  iii.  237. 
in  leukaemia,  iii.  784. 
in  polydactylism,  iii.  939. 
in    spinal    curvature,    iii. 

1003. 
in   tubercular    meningitis, 

iv.  517. 
of  near-sight,  iv.  368. 
of  otitis  media,  iv.  32. 
Hermaphrodism,  iii.  663. 
diagnosis  of,  iii.  669. 
treatment  of,  iii.  671. 
Hernia,  iii.  231. 

causes  of,  iii.  231. 
cerebral,  iv.  730.     See  En- 
cephalocele. 
following     an     opera- 
tion, iv.  779. 
prevention  of,  iv.  780. 
treatment  of,  iv.  781. 
congenital    inguinal,    iii. 
235. 
testicle     in,     iii. 
235-237. 
umbilical,  iii.  232. 

apparatus  for,  iii. 

233,  234. 
causes  of,  iii.  232. 
operation  for,  iii. 
234. 
definition  of,  iii.  231. 
diaphragmatic,  iii.  244. 
encysted,  iii.  236. 
femoral,  iii.  243. 
funicular,  iii.  236. 
hereditary,  iii.  237. 
lumbar,  iii.  245. 
strangulated,  iii.  240,  241. 

cure  of,  iii.  241-243. 
through  the  linea  alba,  iii. 
233. 
treatment  of,  iii.  238. 
varieties   of,  iii.  231,  232, 
236. 
Herpes  zoster,  ii.  41. 
Hip-joint      amputations,      iii. 
1332. 
ankylosis,  osteotomy  in,  iii. 

1285. 
disease,  iii.  1156. 

abscess   in,   iii.   1166, 

1188. 
complications    of,    iii. 

1191. 
diagnosis  of,  iii.  1168. 
excision  for,  iii.  1194. 
extension  in,  iii.  1173. 
fixation  in  treatment 
of,  iii.  1175. 
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Hip-joint  disease,  general  tuber, 
culosis  as  a  compli- 
cation  of,  iii.  1193. 
hemorrhage      in,     iii. 

1193. 
intra-pelvic  abscess  in, 

iii.  1188. 
limitation    of   motion 

in,  iii.  1163. 
long    splint    in,     iii. 

1180. 
manual  osteoclasis  in, 

iii.  1274. 
motion  in  treating,  iii. 

1173. 
muscular  wasting   in, 

iii.  1164. 
operation  for,  iii.  1193, 

1198. 
passive  motion  in,  iii. 

1188. 
results    of,    iii.   1188, 

1198. 
splint  in,  iii.  1177. 
stages  of,  iii.  1160. 
statistics  of,  iii.  1189. 
symptoms  of,  iii.  1161. 
treatment  of,  iii.  1173, 
1177. 
luxations    of,    iii.    1116- 
1123. 
Hospitals,  children's,  iv.  409. 

administration  of,  iv. 

413. 
construction      of,     iv. 

416,  419. 
drainage  of,  iv.  415. 
heating    of,    iv.    411, 

413,  414. 
localities   of,   iv.  409, 

410. 
mill-construction    for, 

iv.  416,  417. 
pavilion  style,  iv.  410. 
plans  for,  iv.  409,  410. 
plumbing  of,  iv.  415. 
sewerage  of,  iv.  415. 
sites  of,  iv.  409,  410. 
surroundings    of,    iv. 

409,  410. 
ventilation  of,  iv.  411, 

413,  414. 
water-closets     of,     iv, 
415,  416. 
Hydatid  of  kidney,  iii.  584. 
of  liver,  iii.  425.  445. 
diagnosis  of,  iii.  452. 
echinococcus     in,    iii. 

447. 
prognosis  in,  iii.  454. 
symptoms  of,  iii.  448. 
treatment  of,  iii.  455. 
Hydrarthrosis,  iii.  1227. 
Hydrencephalocele,  iv.  730. 
Hydrocele,  iii.  691. 

of  cord,  causes  of,  iii.  692. 

treatment  of,  iii.  693. 

Hydrocephalocele,       iv.      734, 

735. 
Hydrocephalus,  iv.  466. 
acute,  iv.  467. 

brain-lesions     in,    iv. 

469. 
causes  of,  iv.  467. 
clinical  history  of,  iv. 

468. 
convulsions  in,  iv.  468. 
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Hydrocephalus,  acute,  effusion 
in,  iv.  468,  469. 
non  -  tubercular,      iv. 

467. 
onset  of,  iv.  468. 
pathological    anatomy 

of,  iv.  469. 
symptoms  of,  iv.  468. 
treatment  of,  iv.  470. 
chronic,  iv.  471. 
,  brain  in,  iv.  476. 
diagnosis  of,  iv.  477. 
evacuation  of  fluid  of, 

surgical,  iv.  477. 
external,  iv.  471. 
fluid  of,  iv.  475. 
head-enlargement    in, 

iv.  471,  474. 
intellect  in,  iv.  477. 
internal,  iv.  472. 

anatomical     feat- 
ures of,  iv.  471. 
pathological  anat- 
omy of,  iv.  474. 
varieties     of,   iv. 
472. 
prognosis  in,  iv.  476. 
special  senses   in,   iv. 

475,  476. 
symptoms  of,  iv.  475. 
treatment  of,  iv.  477. 
varieties  of,  iv.  471. 
congenital,  iv.  746. 
causes  of,  iv.  735. 
external,  iv.  472. 
intraventricular,       iv. 

747. 
treatment  of,  iv.  747. 
distinguished  from  hyper- 
trophy of  brain,  iv.  1032. 
external,  iv.  471. 
ex  vacuo,  iv.  466,  472. 
forms  of,  iv.  466,  467. 
partial,  iv.  475. 
simple    internal,   ophthal- 
moscopic features  of,  iv. 
192. 
syphilitic,  iv.  592. 
treatment  of,  surgical,  iv. 
782. 
Hydronephrosis,  iv.  565. 
diagnosis  of,  iv.  568. 
pathology  of,  iv.  566. 
prognosis  of,  iv.  568. 
treatment  of,  iv.  568. 
Hydrophobia,  iv.  858,  893.  See 

Rabies. 
Hygiene,  i.  360. 

general  article  on,  iv.  241. 
of  dress,  i.  367-370,  414. 
of  female  puberty,  i.  412. 
of  food,  i.  370-372. 
of  puberty,  i.  407. 
of  schools,  iv.  343. 
Hymen,  iii.  714,  749. 
absence  of,  iii.  749. 
varieties  of,  iii.  716,  749. 
Hypertrophies   and    atrophies, 

ii.  85,  97. 
Hypertrophy  of  the   heart,  ii. 
789,  790.  793,  797. 
blood  in,  ii.  808. 
compensation    in,    ii. 

800. 
in     chronic    valvular 

disease,  ii.  816. 
signs  of,  ii.  801. 


Hypertrophy     of     the    heart, 
symptoms  of,  ii.  800. 
treatment  of,  ii.  808. 
Hypogastric  artery,  closure  of, 

i.  252. 
Hypospadia,  iii.  648. 

diagnosis  of,  iii.  650. 
etiology  of,  iii.  648. 
prognosis  in,  iii.  650. 
treatment  of,  iii.  650. 
Hysteria,  achromatopsia  in,  iv. 
970,  987. 
amblyopia  from,  iv.  987. 
anaemia  in,  iv.  962. 
anaesthesia  in,  iv.  967,  970, 

982. 
analgesia  in,  iv.  982. 
animal  mimicry  in,  iv.  971. 
aphonia  in,  iv.  981. 
ataxia  with,  iv.  970. 
automatism    in,    iv.    966, 

978. 
blindness   of,  iv.  214,  970, 

987. 
boys   with,   iv.    958,    960, 

963,  990,  1003. 
catalepsy  in,  iv.  972,  978. 
causes  of,  iv.  960. 
chlorosis  in,  iv.  962. 
choreic   symptoms   in,   iv. 

969. 
clavus  in,  iv.  982. 
climate  in,  iv.  962. 
club-foot  in,  iv.  989,  995. 
color-blindness  in,  iv.  987. 
complications  with,  iv.  989, 

994. 
constitution    in,    iv.   960, 

962. 
convulsions  in,  iv.  969,  979. 
cough  in,  iv.  979,  984. 
deafness  in,  iv.  988. 
deception  in,  iv.  964,  967, 

968,  969,  971. 
diagnosis  of,  iv.  970,  994. 

by  electricity,  iv.  1001. 
diathesis  in,  iv.  961,  962. 
eostasy  in,  iv.  972,  978. 
education  in,  iv.  962,  1005. 
electricity  for,  iv.  965. 
environment    in,    iv.   961, 

962,  1004. 
epilepsy  in,  iv.   972,    976. 
See   Bpilipto- Hys- 
teria  and    Hystero- 
Epilepsy. 
related  to,  iv.  997. 
etiology  of,  iv.  960. 
fright  a  cause  of,  iv.  966. 
grave,  iv.  972. 
headache  in,  iv.  971,  984. 
hemianesthesia  in,  iv.  983. 
hemiplegia  in,  iv.  970. 
hydrotherapy  in,  iv.  1005. 
hygiene  of,  iv.  961,  1004. 
hypersensibility  in,iv.  971. 
hypnotic  phenomena  in,  iv. 

966,  968,  988. 
hypnotics  in  diagnosis  of, 

iv.  1001. 
hypnotism  in,  iv.  978. 
imitative,  iv.  963,  969. 
in-door  life  in,  iv.  962. 
indulgence  a  cause,  iv.  962. 
infantile,  iv.  958. 
inhibitory  centres    in,   iv. 

968. 


Hysteria,  insanity  in,  iv.  959, 

971,  972,  995. 
ischsemia      in,     iv.     967, 

983. 
joint-affections  in,  iv.  988, 

1000,  1007. 
mimicry   in,   iv.  963,  964, 

969,  971,  989,  1002. 
mischievous  tendencies  in, 

iv.  971. 
monomania  in,  iv.  972. 
moral  training  in,  iv.  965, 

1006. 
motor    phenomena  in,  iv. 

969. 
nature  of,  iv.  958. 
neuro-mimetio,     iv.     966, 

989. 
night-attacks   in,    iv.  990, 

998. 
organic   diseases  with,  iv. 

994. 
pain  in,  iv.  971. 
paralysis   in,  iv.  970,  980, 

983. 
pathology  of,  iv.  967. 
predisposing  causes  of,  iv. 

960,  1005. 
prevention  of,  iv.  1004. 
prognosis  in,  iv.  1003. 
reality  of,  iv.  968. 
sensory  disturbances  in,  iv. 
970,  971. 
phenomena  in,  iv.  982. 
sex  in,  iv.  958. 
shamming  in,  iv.  964,  967, 

968,  969,  971. 
spasm  in,  iv.  979. 
spinal    curvature    in,    iv. 

990,  1001. 
symptoms     in,     iv.     967, 

969. 
symptoms  of,  classified,  iv. 

968. 
trance  in,  iv.  972,  978. 
transformation  of,  into  epi- 
lepsy, iv.  997. 
traumatism  as  a  cause,  iv. 

965. 
treatment  of,  iv.  1004. 
curative,  iv.  1005. 
hygienic,  iv.  1004, 
moral,  iv.  1006. 
of   contractures  from, 

iv.  1007. 
of  convulsions  in,  iv. 

1007. 
of  joint-affections  in, 

iv.  1007. 
preventive,  iv.  1004. 
unilateral    nerve-phenom- 
ena in,  iv.  970. 
vision  in,  iv.  986, 
water-treatment     in,     iv. 

1005. 
zones  in,  iv.  986,  998. 
Hystero-epilepsy,  iv.  900,  973. 
consciousness  in,  iv.  975. 
diagnosed  from  Jacksonian 

epilepsy,  iv.  998. 
kinds  of,  iv.  973. 
phases  of,  iv.  975,  976. 
prognosis  in,  iv.  907. 
Bex  in,  iv.  973. 
symptoms  of,  iv.  975. 
•    treatment  of,  iv.  909,  1006. 
varieties  of,  iv.  973. 


Icterus,  iii.  406. 

diagnosis  of,  iii.  416. 
embryonum,  iii.  406. 
foetal,  iii.  406. 
later  infantile,  iii.  414. 
causes  of,  iii.  414. 
symptoms  of,  iii.  415. 
neonatorum,  iii.  405. 

benign,  iii.  406,  407. 
diagnosis  of,  iii.  413. 
grave,  iii.  409,  412. 
causes  of,  iii.  409. 
diagnosis    of,   iii. 

412,  413. 
liver  in,  iii.  409. 
pathology   of,  iii. 

410,  411,  412. 
prognosis   in,   iii. 

.      414. 
septio  form  of,  iii. 

411,  412. 
treatment  of,  iii. 

414. 
mild,  iii.  405. 

causes  of,  iii.  407. 
liver  in,  iii.  407. 
origin  of,  iii.  407. 
pathology  of,  iii. 

408. 
symptoms  of,  iii. 
408. 
septio  form  of,  iii.  412. 
treatment  of,  iii.  417. 
typhoid,  iii.  507. 
varieties  of,  iii.  406,  407. 
"Ichthyosis,  ii.  85. 
Idiocy,  iv.  1019. 

acquired,  iv.  1022,  1026. 
causes  of,  iv.  1019. 
congenital,    kinds    of,   iv. 

1025. 
consanguinity   of   parents 

in,  iv.  1020. 
cranium  in,  iv.  1028,  1032. 
defects  associated  with,  iv. 

1024. 
degrees  of,  iv.  1023. 
diagnosis  of,  iv.  1024. 
eclamptic,  iv.  1029. 
education  in,  iv.  1035. 
epileptic,  iv.  1029. 
genetous,  iv.  1026. 
grades  of,  iv.  1023,  1025. 
heredity  in,  iv.  1020,  1026. 
hydrocephalic,      iv.     497, 

1031. 
in  paralytics,  iv.  541, 1032. 
inflammatory,  iv.  1034. 
institutions  for,  iv.  1036. 
microcephalic,  iv.  1027. 
Mongolian    type    of,    iv. 

1027. 
one-sided    intelligence  in, 

iv.  1023,  1025. 
oxycephalic,  iv.  1028. 
paralytic,  iv.  541,  1032. 
parentage  in,  iv.  1020. 
partial,  iv.  995,1023,1025. 
pathological    anatomy    of, 

iv.  1035. 
statistics     of,     iv.     1020, 

1023. 
syphilitic,  iv.  597. 
training  in,  iv.  1  "35. 
varieties  of,  iv.  1025. 
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Imbecility,  iv.  1019. 

diagnosis  of,  from  insanitv 

iv.  1025.  J 

hysterical  phenomena  in. 

iv.  995. 
in  paralytics,  iv.  541. 
moral,  iv.  995,  996,  1025, 
1052.  ' 

partial,  iv.  995. 
varieties  of,  iv.  1025. 
Impressions  followed  by  defects 
i.  213. 
maternal,  i.  191,  218. 
Incontinence  of  urine,  iii.  591. 
Infancy,  physiology  of,  i.  61. 
Infant-feeding,  i.  270. 
Infantile  paralysis-deformities, 
hip,  iii.  1308. 
knee,  iii.  1306. 
knock-knee,  iii.  1308. 
mechanical   treatment 

of,  iii.  1298. 
pes  calcaneus,  iii.  1306. 
pes  equinus,  iii.  1299, 

1300. 
pes  valgus,  iii.  1304. 
pes  varus,  iii.  1303. 
shoulder,  iii.  1310. 
spine,  iii.  1309. 
Infants,  cleanliness  of,iv.  1042. 
education  of,  iv.  1042. 
feeding  of,  i.  270. 
hand-training  of,  iv.  1042. 
imitativeness  of,  iv.  1041. 
moral  sense  in,  iv.  1042. 
sense-development   in,   iv. 

1040. 
speech-acquisition    in,   iv. 
1042. 
Infectious  hemoglobinuria  of 
the    new-born,    iii. 
827. 
diagnosis  of,  iii.  837. 
etiology  of,  iii.  828. 
pathology  of,  iii.  833, 

835. 

prognosis  in,  iii.  838. 

symptoms  of,  iii.  829. 

treatment  of,  iii.  838. 

Injuries  of  newly-born,  t.  258. 

of  pharynx,  ii.  419. 
Inflammation,  acute  catarrhal, 
iii.  81. 
chronic,  of   intestine,  fol- 
lowing acute  croup- 
ous form,  iii.  93. 
following  follicular  ul- 
ceration, iii.  93. 
chronic  catarrhal,    follow- 
ing acute  disease  of  the 
intestine,  iii.  91. 
of  intestine,  acute  croup- 
ous.    See  Acute  Croup- 
ous Inflammation, 
of    lymph-nodules,    intes- 
tinal, iii.  84. 
deep  ulcers  in,  iii.  85. 
gross  appearances 

after,  iii.  84. 
healing  of,  iii.  87. 
post-mortem    changes 

after,  iii.  86. 
prognosis  of,  iii.  87. 
uloers  in,  iii.  84, 85,  86. 
deep,  iii.  85,  86. 
superficial,  iii.  85. 
Inflammations,  ii.  14,  33. 
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Insanity,  iv.  1038. 
brain  in,  iv.  1040. 
education      favoring,     iv 

1040. 
exciting  causes  of,  iv.  1043. 
fright   as   a   cause  of,   iv. 

1046. 
heredity  of,  iv.  1039. 
injuries  causing,  iv.  1043. 
masturbational,    iv.    1048 

1049,  1050,  1051. 
moral,  iv.  1052. 
pain  rarely  a  cause  of,  iv. 

1043. 
predisposing  causes  of,  iv. 

1039. 
predisposition  to,  iv.  1038, 

1040. 
statistics  of,  iv.  1038. 
terror  a  cause  of,  iv.  1046. 
traumatism     causing,    iv. 
1043. 
Insomnia,  iv.  1017. 

causes  of,  iv.  1018. 
effects  of,  iv.  1018. 
nature  of,  iv.  1017. 
treatment  of,  iv.  1018. 
Intestinal  bacteria,  iii.  170. 
malformation,  diagnosis  of, 
iii?  319. 
prognosis  in,  iii.  319. 
symptoms  of,  iii.  318. 
treatment  of,  iii.  319. 
varieties  of,  iii.  315. 
membranous    catarrh,    iii. 
163.      See    Membranous 
Enteritis. 
obstruction,  asepsis  in,  iii. 
265. 
by  fibrous  bands,  iii. 

263. 
classes  of,  iii.  247. 
diagnosis  of,  iii.  266. 
from    constriction,  iii. 

263,  267. 
from    foreign    bodies, 
iii.  247,  267. 
laparotomy      for, 

iii.  249. 
symptoms  of,  iii. 

249. 

treatment   of,    iii. 

249. 

from    intussusception. 

See  Intussusception. 

from    peritonitis,    iii. 

276. 
from  volvulus,  iii.  250, 

267. 
ileo-csecal,  iii.  264. 
operation  for,  iii.  265. 
prognosis  of,  iii.  265. 
treatment  of,  iii.  265. 
Intestine,      abnormalities      of 
small,  iii.  315. 
absence  of,  iii.  315. 

of  large,  iii.  338. 
acute      croupous      inflam- 
mation   of.     See    Acute 
Croupous  Inflammation, 
anatomy  of,  iii.  76. 
congenital     malformations 

of  large,  iii.  317. 
resection    of,   for  obstruc- 
tion, iii.  263. 
rupture    of,    from    imper- 
vious rectum,  iii.  332. 
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Intracranial  tumors,  ir.  551. 
Intubation,  ii.  531. 

dangers  in,  ii.  53S. 

for  croup,  ii.  53. 
.  operation  for,  ii.  534. 

recoveries  after,  ii.  538. 

rules  for,  ii.  534. 

tubes  for,  ii.  532. 
Intussusception,  iii.  251,  258. 

artificial  anus  for,  iii.  263. 

causes  of,  iii.  252. 

chronic,  iii.  256,  257,  260. 

complications  of,  iii.  253. 

diagnosis  of,  iii.  256. 

ileo-csecal,    iii.    253,    256, 
263. 

laparotomy  for,  iii.  260. 

manipulation   of,  iii.  254, 
258. 

morbid  anatomy  of,  iii.  253. 

operation  for,  iii.  260. 

reduction  of,  iii.  254,  262. 

symptoms  of,  iii.  254. 

treatment  of,  iii.  257. 


Jaw,  cysts  of  lower,  ii.  1025. 
defects   of    lower,  ii.   949, 
950. 
of  upper,  ii.  942. 
excision  of,  ii.  1031. 
fibroma  of  upper,  ii.  1025. 
fracture  of,  ii.  1013. 

of  lower,  ii.  1015. 
luxation  of,  ii.  1016. 
sarcomata     of    lower,     ii. 

1029. 
tumors  of  lower,  ii.  1028. 
of  upper,  ii.  1025. 
Jaws,  ii.  920. 

ankylosis  of,  ii.  1034. 
closure  of,  ii.  1032. 
congenital    defects    of,   ii. 

935. 
injuries  of,  ii.  1013. 
necrosis  of,  ii.  1020. 
periostitis  of,  ii.  1019. 
Joined  twins,  i.  922. 

anatomy  of,  i.  927,  938. 
causation  of,  i.  924. 
classification  of,  i.  925. 
genesis  of,  i.  922. 
literature  of,  i.  938. 
nervous  system  in,  i.  929. 
nomenclature  of,  i.  925. 
respiratory    system    of,   i. 

928. 
skeleton  of,  i.  927. 
Juvenile  crime,  iv.  422. 


K. 

Keratitis,  iv.  103. 

hypopyon-,  iv.  106. 
inherited,  iv.  112. 
interstitial,  iv.  112. 

causes  of,  iv.  112. 

diagnosis  of,  iv.  115. 

prognosis  in,  iv.  115. 

symptoms  of,  iv.  113. 

treatment  of,  iv.  115. 
malarial,  iv.  116. 
marginal,  iv.  104. 
parenchymatous,  iv.  112. 


Keratitis,  phlyctenular,  iv.  103. 
See  Ophthalmia,  Phlyc- 
tenular.   See    also  Cor- 
neal Ulcer. 
punctata,  iv.  116. 
purulent,  iv.  106. 
syphilitic,  iv.  112. 
vascular,  iv.  111. 
Kidney,  cysts  of  the,  iii.  582. 
pathology  of,  iii.  583. 
treatment  of,  iii.  584. 
floating,  iii.  522. 

diagnosis  of,  iii.  524. 
treatment  of,  iii.  524. 
form  of,  iii.  516. 
granular,  iii.  535,  555. 
horse-shoe,  iii.  518. 
hydatid  of,  iii.  584. 

pathology  of,  iii.  584. 
symptoms  of,  iii.  584. 
treatment  of,  iii.  585. 
injuries  of,  iii.  586. 

prognosis  in,  iii.  587. 
symptoms  of,  iii.  '586. 
treatment  of,  iii.  588. 
movable,  iii.  522. 
prolapsed,  iii.  590. 
sarcoma  of,  iii.  213. 
solid  tumors  of,  iii.  579. 

diagnosis    of,   iii. 

582. 
pathology  of,  iii. 

579. 
symptoms  of,  iii. 

580. 
treatment  of,   iii. 
582. 
surgical    diseases    of,    iii. 

559. 
tubercular  and  scrofulous, 
iii.  577. 
symptoms  of,  iii.  578. 
treatment  of,  iii.  578. 
Kidneys,  anomalies  of,  iii.  516. 
Knee-joint     amputations,     iii. 
1330. 
ankylosis,  osteotomy  in,  iii. 

1286. 
diseases,  iii.  1205. 

suppurative   synovitis 
in,  iii.  1207. 
symptoms  of,  iii. 

1207. 
treatment  of,  iii. 
1207. 
synovitis  in,  iii.  1205. 
treatment   of,  iii. 
1206. 
tubercular,  iii.  1208. 
symptoms   of,  iii. 
1208. 
luxations,  iii.  1123. 

compound,  iii.  1124. 
congenital,  iii.  1123. 
operations  on,  iii.  1214. 
arthrectomy,  iii.  1215. 


L. 

Lachrymal  apparatus,  diseases 

of,  iv.  50. 
Laryngeal  stenosis,  ii.  495.    See 

Stonosis. 
Laryngismus  stridulus,  iv.  881. 
carpo-pedal  spasm  in, 
iv.  882. 


Laryngismus  stridulus,  cranio- 
tabes  in,  iv.  868. 
deaths  from,   iv.  862, 

865. 
duration  of,  iv.  885. 
nerve-irritation  in,  iv. 

869. 
night-attacks    of,    iv. 

809. 
paroxysms  of,  iv.  885. 
prognosis  in,  iv.  890. 
prophylaxis  of  attack 

of,  iv.  897. 
rachitis  with,  iv.  866, 

868,  898. 
statistics  of,   iv.   862, 

865,  873,  890. 
symptoms  of,  iv.  881. 
treatment  of,  iv.  896. 
Laryngitis,  fibrinous,  ii.  521. 
pseudo-membranous,        ii. 
521. 
bacteria  in,  ii.  522. 
causes  of,  ii.  521,  522. 
complications    of,    ii. 

623,  524,  526. 
cough  of,  ii.  524. 
cyanosis  in,  ii.  526. 
diagnosis  of,  ii.  527. 
false  membrane  of,  ii. 

523. 
intubation  for,  ii.  530. 
its    relation    to  diph- 
theria, ii.  521,  523. 
pathology  of,  ii.  523. 
prognosis  in,  ii.  527. 
respiration  in,  ii.  525, 

527. 
streptococcus     of,    ii. 

522. 
symptoms  of,  ii.  524. 
tracheotomy     for,    ii. 

530,  543. 
treatment  of,  ii.  528. 
spasmodic,  ii.  516. 

causes     of,    ii.     516, 

519. 
course  of,  ii.  517. 
diagnosis  of,  ii.  518. 
pathology  of,  ii.  516. 
prognosis  in,  ii.  519. 
prophylaxis  of,  ii.  519. 
symptoms  of,  ii.  517. 
treatment  of,  ii.  519. 
Laryngotomy,  ii.  575. 

anesthetics  in,  ii.  575. 
compared    with    tracheot- 
omy, ii.  575. 
operation  of,  ii.  575. 
Laryngo-traoheotomy,  ii.  576. 
Larynx  as  a  seat  of  tuberculo- 
sis, ii.  174. 
fibroma  of,  ii.  507. 
foreign  body  in,  ii.  569. 
lacerations  of,  treated   by 

tracheotomy,  ii.  573. 
malignant  growths  of,  ii. 
511. 
prognosis  of,  ii.  512. 
treatment  of,  ii.  512, 
514. 
myxoma  of,  ii.  507. 
papillary  growths  removed 
by  tracheotomy,  ii.  572. 
papilloma  of,  ii.  507. 
stenosis    of,    ii.    495.     See 
Stenosis  of  the  Larynx. 


Larynx,  tumors  of,  ii.  505. 

treatment  of,  ii.  514, 
515. 
Lateral  curvatures  of  spine,  iii. 

Lead-poisoning,  iv.  616. 
acute,  iv.  624,  630.' 
anaemia  in,  iv.  621. 
anatomical  changes  in,  iv. 

atrophy  of  muscles  in,  iv. 

626,  631. 
cachexia  in,  iv.  624,  631. 
oauses  of,  iv.  616. 
chemical  tests  of  urine  in, 

iv.  640. 
chorea  in,  iv.  629. 
chronic,  iv.  624,  630. 
colic  in,  iv.  625,  631. 
constipation  in,  iv.  631. 
convulsions  in,  iv.  628. 
digestion  in,  iv.  625,  631. 
elimination  in,  iv.  620,  632. 
encephalopathic  symptoms 

in,  iv.  627,  630,  631. 
frequency  of,  iv.  617,  619. 
general  cachexia  from,  iv. 

624,  631. 
gums  in,  iv.  623,  630,  631. 
heart  in,  iv.  622. 
kidney  in,  iv.  622,  629. 
liver  in,  iv.  621,  623. 
motor    symptoms    in,    iv. 

626. 
muscular  complications  in, 

iv.  626,  631. 
nervous  symptoms  in,  iv. 

616,  621,  626. 
obscure  cases   of,  iv.   617, 

619,  620. 
ocular    symptoms    in,    iv. 

232,  627. 
paralysis    from,    iv.    622, 

626,  631,  633. 
pathology  of,  iv.  619,  621. 
prognosis  in,  iv.  631. 
recent  discoveries   regard- 
ing, iv.  616. 
renal  affections  in,  iv.  629. 
Bensory    symptoms   in,  iv. 

627. 
skin  in,  iv.  629. 
susceptibility   to,  iv.   620, 

623. 
symptoms  of,  iv.  623,  624. 
treatment  of,  iv.  632. 
ursemic  symptoms  in,  iv. 

630. 
urine  in,  iv.  619,  640. 
wrist-drop  in,  iv.  631. 
Lithuria,  ii.  296. 

a  normal  character  of  early 

infantile  life,  ii.  296,  297, 

319. 
appetite  in,  ii.  314,  315. 
causes  of,  ii.  300. 
conditions  favoring,  ii.  297. 
diagnosis  of,  ii.  303. 
diet  in,  ii.  302,  315,  318. 
fresh  air  in  treatment  of, 

ii.  302,  313. 
imperfect  development  in, 

ii.  305. 
kidneys  in,  ii.  310. 
mal-assimilation  in,  n.  314. 
oxidation  in,  ii.  313. 
pathology  of,  ii.  308. 
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Lithuria,  prognosis  in,  ii.  311. 

treatment  of,  ii.  313. 
Liver,  abscess  of,  iii.  466. 

complications    of,   iii. 

474. 
diagnosis  of,  iii.  475. 
etiology  of,  iii.  469. 
jaundice  in,  iii.  474. 
morbid     anatomy    of, 

iii.  475. 
prognosis  in,  iii.  475. 
symptomatology       of, 

iii.  470. 
treatment  of,  iii.  479. 
amyloid,  iii.  439. 
ascites  in,  iii.  443. 

autopsy  of,  iii.  442. 
diagnosis  of,  iii.  444. 
etiology  of,  iii.  440. 
morbid  anatomy  of,  iii. 

440. 
prognosis  in,  iii.  444. 
symptoms  of,  iii.  442." 
treatment  of,  iii.  444. 
oirrhosis.  of,  iii.  488. 
alcoholic,  iii*.  491. 
atrophic,  iii.  492. 
dietetic,  iii.  490. 
etiology  of,  iii.  490. 
hypertrophic,  iii.  493. 
pathology  of,  iii.  491, 

493. 
prognosis  in,  iii.  498. 
ptomaines     and,     iii. 

490. 
rachitic,  iii.  492. 
symptomatology  of,  iii. 

494. 
treatment  of,  iii.  498, 

499. 
varieties  of,  iii.  488. 
zymotic,  iii.  490. 
congestion  of,  iii.  430. 
diagnosis  of,  iii.  432. 
symptoms  of,  iii.  430. 
treatment  of,  iii.  434. 
contractions  of,  iii.  488. 
cyst  of,  iii.  425. 
enlargements  of,  iii.  422. 
fatty,    diseases    associated 
with,  iii.  436. 
etiology  of,  iii.  435. 
fatty  degeneration  of, 

ii'i.  435. 
morbid    anatomy    of, 

iii.  436. 
symptoms  of,  iii.  437. 
urine  in,  iii.  437. 
foetal,  iii.  403,  404. 
hydatid   of,  iii.  425.     See 

Hydatid, 
in  chronic  disease,  iii.  95. 
in  leukaemia,  iii.  786,  792. 
of  children,  iii.  423. 
yellow  atrophy  of,  iii.  507. 
cause  of,  iii.  507,  508. 
history  of,  iii.  507. 
pathology  of,  iii.  50S. 
symptomatology  of,  iii. 
509. 
Lymphatio  anaemia,  iii.  801. 
diagnosis  of,  iii.  807. 
etiology  of,  iii.  801. 
pathology  of,  iii.  804, 

S05. 
symptoms  of,  iii.  802. 
treatment  of,  iii.  80S. 
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M. 


Major  articulations,  diseases  of. 

iii.  1139. 
Malaria,  i.  825. 

bacteria  of,  i.  479,  826-831. 
benign  type  of,  i.  834. 
cachexia  of,  i.  845. 
causation  of,  i.  826. 
changes  in   its  geographic 

range,  i.  825,  831. 
chronic,  i.  845. 
complications    in,    i.    836, 

846. 
intermittent,  i.  833. 
microbes  in,  i.  826. 
nervous  system  in,  i.  836. 
neuralgia  from,  i.  837,  844. 
night- air  in,  i.  831. 
pathology  of,  i.  826,  832. 
pernicious   intermittent,  i. 

834. 
pneumonia,  its  relation  to, 

i.  839. 
poison  of,  i.  826,  830. 
prognosis  in,  i.  847. 
prophylaxis  of,  i.  847. 
quotidian  type,  i.  833. 
remittent  type,  i.  842. 
spleen  in,  i.  840,  846,  851. 
stages  of,  i.  835. 
symptomatology  of,  i.  833. 
tertian  type,  i.  833. 
thermometry  of,  i.  844. 
treatment  of,  i.  847. 
Malarial  cachexia,  i.  845. 

disease  in  the  fcetus,  i.  228. 
Malformations  of  the  penis,  ure- 
thra, and  bladder,  iii. 633. 
of  the  rectum  and  anus,  iii. 

315. 
of  the  teeth,  i.  378. 
Mammary    glands,  abnormali- 
ties of,  iii.  741. 
Massage,  iv.  325. 

classification  of,  iv.  326. 
effects  of,  iv.  326. 
effleurage  in,  iv.  326. 
friction  in,  iv.  327. 
hacking  in,  iv.  327. 
kneading  in,  iv.  327. 
local,  iv.  327. 

movements  in,  iv.  328,  329. 
percussion  in,  iv.  327. 
petrissage  in,  iv.  327. 
punctuation  in,  iv.  327. 
sensitive  points  in,  iv.  329. 
Swedish  movements  in,  iv. 

328,  329. 
tapotcment  in,  iv.  327. 
temperature  in,  iv.  331. 
varieties  of,  iv.  326. 
Mastoid,  abscess  of,  iv.  29,  30. 
disease,  iv.  29. 

treatment  of,  iv.  30. 
periostitis,  iv.  29. 
causes  of,  iv.  29. 
prognosis  of,  iv.  29,  30. 
symptoms    of,  iv.  29, 

30. 
varieties  of,  iy.  29. 
Masturbation,        brain-lesions 
from,  iv.  1050. 
countenance  in,  iv.  1049. 
cure  of,  iv.  1050. 
effects  of,  iv.  963,  977,  979, 
1047,  1048. 
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Masturbation,      infantile,     iv. 
1048. 
insanity    from,    iv.   1047,, 

1048,  1049,  1050. 
moral    treatment    of,    iv. 

1050. 
paralysis  from,  iv.  808, 
prognosis  in,  iv.  1049. 
signs  of,  iv.  1048. 
Masturbational    psychosis,    iv. 

1047,  1049. 
Maternal  impressions,   i.    191, 
216,  217,  218. 
as    producing   defects, 
deformities,     or 
marks,  i.  196-216. 
Measles,  i.  675. 
black,  i.  678. 
complications    of,    i.    677, 

679. 
contagion  of,  i.  675. 
convalescence  from,  i.  682. 
diagnosis  of,  i.  678. 
epidemic   characters  of,  i. 

680. 
eruptive  stage  of,  i.  677. 
foetal,  i.  228. 
hemorrhagic,  i.  678. 
hygienic  conditions  in,   i. 

681. 
malignant  types  of,  i.  67S. 
pathological  anatomy  of,  i. 

676. 
pneumonia  in,  i.  680. 
prevention  of,  i.  681. 
prognosis  in,  i.  680. 
symptomatology  of,  i.  676. 
treatment  of,  i.  681. 
Measurements  of  arm,  iv.  253, 
254. 
of  body,  iv.  241. 
of  chest,  iv.  253. 
Mechanical  treatment  in  infan- 
tile paralysis,  iii.  1298. 
Mediastinal    abscess,   table  of 
cases  of,  ii.  736,  737. 
emphysema.,  ii.  649,  650. 
tumors,  ii.  653. 
Mediastinitis,  ii.  728. 
mycotic,  ii.  729. 
non-suppurativc,    ii.    729, 

738. 
suppurative,  ii.  728. 
Mediastinum,     abscess    of,    ii. 
728. 
cancer  of,  ii.  726,  732. 
diseases  of,  ii.  726,  730. 
glandular    disease    of,    ii. 

729. 
hydatid  disease  of,  ii.  730. 
lymphadenoma  of,  ii.  729. 
lymphoma  of,  ii.  729. 
lympho-sarcoma  of,  ii.  728. 
sarcoma  of,  ii.  726. 
wound  of,  ii.  729. 
Medico-legal  testimony,  iv.  425. 
Megrim,  iv.  790,  829. 

attacks  of,  iv.  829,  831. 
causes  of,  iv.  790,  831. 
characteristics   of,  iv.  829, 

832. 
diagnosis  of,  iv.  792,  832. 
pathology  of,  iv.  832. 
periodicity  of,  iv.  829. 
prodromi  of,  iv.  830. 
prognosis  in,  iv.  792. 
prophylaxis  of,  iv.  835. 


Megrim,  symptoms  of,  iv.  791. 
Membrann  tympani,  iv.  3,  14. 
destruction  of,  iv.  26. 
diseases  of,  iv.  15. 
function  of,  iv.  15. 
inflammation    of,    iv. 

15. 
injuries  of,  iv.  5,  16. 
malformations  of,   iv. 

14. 
perforation   of,   iv.   5, 
16. 
Membranous  enteritis,  iii.  163. 

See  Enteritis. 
Meningitis,  basilar,  iv.  190. 
cerebral,  iv.  489. 
cerebro-spinal,  iv.  487.    See 

Cerebro-Spinal  Fever, 
chronic,   counter-irritation 

in,  iv.  680. 
chronic  spinal,  iv.  661. 
diagnosis  from  the  cerebral 

palsies,  iv.  487. 
diphtheritic,  iv.  661. 
infectious,  iv.  661. 
rheumatic,  diagnosis  of,  iv. 
521. 
spinal,  iv.  658. 
simulated     hysterical,    iv. 

662. 
spinal,  anatomical  features 
of,  iv.  676. 
pathological   anatomy 

of,  iv.  675,  676. 
treatment  of,  iv.  682. 
tubercular,     iv.     658, 
660. 
suppurative,  iv.  489. 
bacteria  in,  iv.  490. 
causes  of,  iv.  489. 
diagnosis  of,  iv.  491. 
optic   neuritis   in,   iv. 

491. 
pathological   anatomy 

of,  iv.  490. 
prognosis  in,  iv.  492. 
symptoms  of,  iv.  491. 
treatment  of,  iv.  492. 
syphilitic,  iv.  691. 
.    ophthalmoscopic  feat- 
ures of,  iv.  194. 
tubercular,  iv.  514. 
ataxia  in,  iv.  519. 
bacillus  in,  iv.  517. 
brain-lesions    in,    iv. 

616. 
causes  of,  iv.  517. 
complications    of,    iv, 

517. 
convulsions  in,  iv.  515, 

516,  519,  523. 
diagnosis  of,  iv.  518. 
heredity  in,  iv.  517. 
infection  of,  iv.  517. 
of  the  spine,  iv.  659. 
of   the  pia  mater,  iv. 

660. 
paralysis  in,  iv.  515, 

519. 
pathological   anatomy 

of,  iv.  516. 
prevention  of,  iv.  522. 
prognosis  in,  iv.  522. 
symptoms  of,  iv.  514, 

518. 
treatment  of,  iv.  522. 
tubercle  of.  iv.  517. 


Meningocele,  iv.  731. 
causes  of,  iv.  735. 
spinal,  iv.  732,  743. 
Meningo-myelitis     from    com- 
pression, iv.  644. 
abscess  in,  iv.  656. 
anatomical  changes  in, 

iv.  647. 
ankle-clonus    in,    iv. 

649. 
cervical,  iv.  649. 
due    to    pachymenin- 
gitis, iv.  647. 
due    to    sarcoma,    iv. 

655. 
extension  and  fixation 

in,  iv.  657. 
lesions  in,  iv.  647. 
lumbar,  iv.  648,  649. 
pachymeningitis      in, 

iv.  647,  650. 
paraplegia    from,    iv. 

'646,  649. 
paresis  in,  iv.  648. 
pathology  of,  iv.  647. 
prognosis  in,  iv.  656. 
reflexes  in,  iv.  649. 
respiratory     disorders 

in,  iv.  650. 
seat  of,  iv.  646. 
Bensory     disturbances 

from,  iv.  648. 
symptoms  of,  iv.  648. 
tactile    sense    in,    iv. 

648. 
treatment  of,  iv.  657, 
678. 
Meningo-myelocele,  iv.  743. 
Migraine,  iv.  790.  See  Megrim. 
Milk,  abnormal,  i.  276. 

analyses  of,  i.  275,  279,  280, 
282,  283,  284,  289,  290, 

306,  307,  310. 

as   a  vehicle  of  infection, 

i.  557,  594,  901. 
asses',  i.  290. 
chemical  analysis  of,  i.  288, 

307,  360. 
condensed,  i.  315,  339. 
cows',  i.  290,  306,  308,  309, 

310,  339. 
digestion  of,  i.  68. 
human,  its  analyses,  etc., 
i.  275,  279,  280,  282, 
283,  284,  289,   290, 
303,  306,  308,  310. 
of  the  wet-nurse,   i.   279, 
280,  282,  283,  284,  335, 
336. 
peptonized,  i.  317,  340. 
variations  of,  i.  280. 
Minor  articulations',  diseases  of, 
iii.  1252. 
surgery,  iii.  839. 
Mitral  inadequacy,  ii.  815,  817. 
causes  of,  ii.  817. 
clinical  history  of,  ii. 

819. 
diagnosis  of,  ii.  817. 
dietetics    of,    ii.    823, 

824. 
exeroise  in  the  treat- 
ment of,  ii.  823. 
lesions    following,    ii. 

821. 
non-rheumatio,  ii.  819, 
891 


Mitral    inadequacy,    nutrition 
in,  ii.  823. 
pathological  causes  of, 

ii.  817. 
pericarditis       compli- 
cating, ii.  821. 
prognosis   in,  ii.  821, 

822. 
signs  of,  ii.  821. 
symptomatology  of,  ii. 

819. 
treatment  of,  ii.  822. 
stenosis,  ii.  815,  827. 

auscultation  in,  ii.  S28. 
causes  of,  ii.  828,  830. 
clinical  history  of,  ii. 

831. 
dangers  in,  ii.  832. 
diagnosis  of,  ii.  828. 
foetal,  ii:  830. 
heart-sounds  in.ii.  829. 
in  endocarditis,  ii.  776, 

777. 
murmur    of,    ii.    828, 

831. 
non-rheumatic,  ii.  832. 
pathological  causes  of, 

ii.  828. 
prognosis  in,  ii.  822. 
rheumatic,  ii.  830. 
symptoms  of,  ii.  832. 
treatment  of,  ii.  833. 
Mollusca,  nbromatous,  ii.  9. 
Molluscum  epitheliale,  ii.  9. 
MorphOBa,  ii.  94. 

causation  of,  ii.  95,  96. 
lesions  of,  ii.  94,  95. 
morbid  anatomy  of,  ii.  95. 
prognosis  in,  ii.  96. 
treatment  of,  ii.  96. 
Mouth,  diseases  of,  ii.  952. 
Multiple  cerebro-spinal  sclero- 
sis, iv.  495.     See  Sclerosis. 
Muscles,  exhaustion  of,  iv.  280. 
functions  of,  iv.  256,  260, 

261,  262. 
involuntary,  iv.  280. 
mechanics  of,  iv.  260. 
structure  of,  iv.  256. 
tonicity  of,  iv.  256. 
voluntary,  iv.  256. 
work  of,  iv.  257,  260. 
Muscular  atrophy,  iv.  812.    See 
also         Progressive 
Muscular  Atrophy, 
diagnosis  of,  iv.  821. 
Erb's  juvenile  form  of, 

iv.  817. 
facio-scapulo  -humeral 

type  of,  iv.  818. 
hereditary       progres- 
sive, iv.  821. 
Landouzy  -  Dejerine 

type  of,  iv.  818. 
myopathic,    prognosis 
in,  iv.  824. 
treatment  of,   iv. 
824. 


primary,  iv. 


812. 


lesions  in,  iv.  820, 

821. 
muscles     in,     iv. 

819. 
peroneal  type  of, 

iv.  819. 
renctions   in,    iv. 

820. 
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Muscular  atrophy,  progressive, 

Aran-Duchenne 

type  of,  iv.  822. 

hereditary      type 

of,  iv.  821. 

Leyden  -  Mb'bius 

type  of,  iv.  821. 

thenar  type  of,  iv. 

822. 

contractility,  formulae  for, 

iv.  456. 
dystrophies,     progressive, 

iv.  812. 
paralysis,      pseudo-hyper- 
trophic,  iv.  813. 
Myelitis,    iv.    643.       See    also 
Meningo-Myelitis      and 
Poliomyelitis  Anterior, 
anatomical  features  of,  iv. 

675. 
causes  of,  iv.  677. 
compression,  iv.  644.     See 

Meningo-Myelitis. 
diagnosis  of,  iv.  643,  672. 
electricity  in,  iv.  681. 
general   or   transverse,  iv. 

709. 
hemorrhagic,  iv.  676. 
idiopathic,  iv.  662. 
infections,  iv.  66B. 
lesions  in,  iv.  675. 
non-transverse,  iv.  457. 
of  the  anterior  cornua,  dis- 
tinguished from  the  cere- 
bral palsies,  iv.  487. 
pathological    anatomy   of, 

iv.  675. 
prognosis  in,  iv.  677. 
septic,  iv.  670. 
symptoms  of,  iv.  672. 
syphilitic,  iv.  665. 
systematic,     distinguished 
from  other  forms,  iv.  644. 
transverse,  iv.  457. 
treatment  of,  iv.  682.     See 
also    Meningo-Myelitis, 
Treatment  of. 
tubercular,  iv.  666. 
varieties  of,  iv.  643,  675. 
Myelocele,  iv.  732. 
Myocarditis,  ii.  840. 
acute,  ii.  840,  841. 
causes  of,  ii.  840,  846. 
chronic,  ii.  840,  841,  843. 
diagnosis  of,  ii.  844,  846. 
foetal,  ii.  840. 
forms  of,  ii.  841. 
infectious,  ii.  845. 
parenchymatous,  ii.  845. 
pathology  of,  ii.  841,  846. 
physical  signs  of,  ii.  843. 
prognosis  of,  ii.  844,  846. 
rheumatic,  ii.  840. 
symptoms  of,  ii.  S42,  846. 
syphilitic,  ii.  842,  844,  845. 
treatment  of,  ii.  844,  847. 
varieties  of,  ii.  841. 
Myopathic  atrophies,   iv.   812. 
See  Atrophies,  Primary;  also 
Muscular  Atrophy. 
Myopathies  distinguished  from 

myelopathies,  iv.  822. 
Myopia,  iv.  142. 

causes  of,  iv.  142,  368. 
complications  of,  iv.  142. 
glasses  for,  iv.  368. 
ophthalmoscope  in,  iv.  142. 
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Myopia,  strain  in,  iv.  142. 

symptoms  of,  iv.  142. 

treatment  of,  iv.  143. 

Myotonia  congenita,  iv.  945. 

causes  of,  iv.  945. 

complications    in,   iv. 

945. 
diagnosis  of,  iv.  950. 
histological  peculiari- 
ties in,  iv.  946-949. 
microscopy  of,  iv.  946, 

949. 
muscles    in,    iv.    946, 

948. 
pathology  of,  iv.  946. 
prognosis  in,  iv.  950. 
symptomatology  of,  iv. 

949. 
treatment  of,  iv.  950. 
Myxoedema  from  thyroid  extir- 
pation, ii.  290. 
relation  of,  to  goitre,  ii.  721. 
Myxoma,  ii.  366. 

of  the  larynx,  ii.  507,  511. 


N. 

Nsevus,  ii.  103. 

causes  of,  ii.  103. 
classification  of,  ii.  103. 
diagnosis  of,  ii.  107. 
electrolysis  for,  ii.  113. 
enlargement  of,  ii.  105, 106, 

108. 
extirpation  of,  ii.  113. 
location  of,  ii.  108. 
medication  for,  ii.  109. 
nervous    influence    in,    ii. 

103,  104. 
pathology  of,  ii.  104-107. 
pigmentosus,  ii.  98. 
prognosis  in,  ii.  108. 
surgery  in,  ii.  110,  111. 
symptomatology  of,  ii.  107. 
treatment  of,  ii.  109. 
varieties  of,  ii.  103-107. 
Nasal  adenomata,  ii.  369. 
calculi,  ii.  363. 
catarrh,  ii.  341.  See  Coryza 

and  Rhinitis. 
cleft,  ii.  941,  942. 
obstruction,  ii.  326. 
bony,  ii.  327-331. 
causes  of,  ii.  326. 
congenital,  ii.  327,  331 , 
deafness  from,  ii.  333, 

336. 
deformities    from,    ii. 

334. 
diagnosis  of,  ii.  337. 
effects  of,  ii.  331 . 
hyperfrophied     mem- 
branes in,  ii.  337. 
pharyngeal  disease  due 

to,  ii.  334. 
prognosis  in,  ii.  339. 
removal  of,  ii.  331. 
symptoms  of,  ii.  336. 
polypus,  ii.  330,  343,  366. 
septum,   deflection    of,   ii, 

398. 
speculum,  ii.  350. 
stenosis,  ii.  395. 
Naso-pharynx,  fibroma  of,   ii 
374. 
malformation  of,  ii.  327. 
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Naso-pharynx,  sarcoma  of,   ii. 
376. 
tumors  of,  ii.  374. 
Nationality  in  disease,  i.  132. 
Nervous  diseases,  diagnosis  of, 
iv.  447. 
hereditary,  iv.  448. 
of    children,    iv.    349, 

788. 
ophthalmoscope  in,  iv. 

184. 
syphilitic,  iv.  590. 
table  of,  iv.  789. 
headache,  iv.  831. 
prostration,   iv.   350,    352, 

354. 
system,  diseases  of,  iv.  447. 
Neuritis,  acute,  iv.  794. 
alcoholic,  iv.  795. 
ascending,  iv.  794. 
chronic,  iv.  794. 
diagnosis  of,  iv.  795. 
infectiousness  of,  iv.  795. 
migrans,  iv.  794. 
multiple,  iv.  709,  794,  795, 

827. 
optic,  due  to   intracranial 
growths,    iv.    185.     See 
Optic  Neuritis. 
peripheral,  iv.  794. 
primary  multiple,  iv.  795. 
Neurogliar  sclerosis  in  epilepsy, 

iv.  904. 
Neuroma  of  the  eyelid,  iv.  59. 
Neuro-retinitis.  See  Optic  Neu- 
ritis. 
Night-blindness,  iv.  236. 
Nightmare,   nature   and   cause 

of,  iv.  145,  1017. 
Night-terrors,  iv.  1008,  1010. 
attack  of,  iv.  1010,  1011. 
causes  of,  iv.  1011. 
complications  of,  iv.  1014. 
description  of,  iv.  1010. 
digestion  in,  iv.  1012, 1014, 

1016. 
epileptic,  iv.  1014. 
fright  a  cause  of,  iv.  1012. 
hallucinations  in,  iv.  1013. 
idiopathic,  iv.  1013. 
prognosis  in,  iv.  1015. 
prophylaxis  of,  iv.  101 R. 
significance     of,    iv.    464, 

1014. 
varieties  of,  iv.  1013. 
Nose,  congenital    atrophy    of, 
ii.  943. 
connection     of,    with    the 

middle  ear,  ii.  333. 
cysts  of,  ii.  372. 
defects  of,  ii.  942. 
deformity  of,  ii.  215. 
development  of,  ii.  936. 
double,  ii.  943. 
exostosis  of,  ii.  372. 
osseous  cyst  of,  ii.  372. 
tumors  of.      See  Tumors  of 
the  Nose. 
Nursing  of  sick  children,  i.  347. 


Ophthalmia,  iv.  77. 
chronic,  iv.  91. 
contagious,   in   school,   iv. 
407. 


Ophthalmia,  croupous,  iv.  95. 
diphtheritic,  iv.  96. 

symptoms  of,  iv.  97. 
treatment  of,  iv.  98. 
exanthematous,  iv.  85,  86. 
follicular,  iv.  87,  88. 
gonorrbceal,  iv.  77. 
granular,  iv.  88. 

treatment  of,  iv.  90. 
muco-purulent,  iv.  85. 

treatment  of,  iv.  86. 
neonatorum,  iv.  77. 

anatomical  features  of, 

iv.  79. 
antisepsis  for,  iv.  81, 

82. 
bacteria  in,  iv.  78. 
cataract,      pyramidal, 

after,  iv.  80. 
causes  of,  iv.  78. 
cornea  in,  iv.  80. 
diagnosis  of,  iv.  81. 
effects  of,  iv.  80,  82. 
pathology  of,  iv.  79. 
prognosis  in,  iv.  82. 
prophylaxis  of,  iv.  82. 
statistics  of,  iv.  82. 
symptoms  of,  iv.  79. 
treatment  of,  iv.  83. 
phlyctenular,  iv.    93. 
purulent,  iv.  77. 
pustular,  iv.  94. 
Ophthalmoscope,    how   to    use, 

iv.  159. 
Ophthalmoscopy,  iv.  158.     See 

Index  to  vol.  iv. 
Optic  nerve,  atrophy  of,  iv.  203. 
coloboma  of  sheaths  of, 

iv.  163. 
massings,  iv.  161, 162. 
sarcoma  of,  iv.  174. 
tubercle  of,  iv.  229. 
tumors  of,  iv.  174. 
neuritis,  binocular,  iv.  185. 
clinical  history  of,  iv. 

187. 
degenerative    changes 

in,  iv.  188. 
in  meningitis,  iv.  491. 
its   value    as   a   diag- 
nostic sign  of  brain- 
lesion,  iv.  189. 
ophthalmoscopic     ap- 
pearances     in,     iv. 
188. 
prognosis  in,  iv.  190. 
progress  of,  iv.  190. 
traumatic,  iv.  169, 172. 
treatment  of,  iv.  190. 
unilateral,  iv.  186. 
thalami,  tumors  of,  iv.  574. 
Orbit,   acquired    anomalies    of, 
iv.  121. 
diseases  of,  iv.  120. 
tumors  of,  iv.  123. 
Osteoclasis,  iii.  1273. 
Osteotomy,  iii.  1279. 

application  of,  iii.  1281. 
general    remarks    on,   iii. 

1281. 
special  applications  of,  iii. 

1284. 
technique  of.  iii.  ]  283. 
Otitis  externa  diffusa,  iv.  12. 
interna,  primary,  iv.  42. 
syphilitica,  iv.  42. 

ln.l>vriTithii>fi     iv    J.1 


Otitis  media,  acute  catarrhal,  iv. 
18. 
acute  purulent,  iv.  23. 
causes  of,  iv.  23. 
treatment   of,    iv. 
24. 
chronic,   atomizer   in, 
iv.  35. 
catarrhal,  iv.  33, 

37. 
cause  of,  iv.  33. 
examination      of, 

iv.  34. 
treatment    of,  iv. 
34,  37. 
chronic      muco-puru- 
lent, iv.  31. 
chronic  non-purulent, 
iv.  31. 
effects  of,  iv.  32. 
hearing  in,  iv.  31. 
membrana  in,  iv. 

32. 
onset  of,  iv.  31. 
pathology   of,   iv. 

31. 
symptoms   of,  iv. 
31. 
chronic  purulent,  per- 
foration in,  iv. 
25. 
signs  of,  iv.  25. 
treatment   of,  iv. 
21,  26. 
polypi  in,  iv.  25. 
sprays    for   nares   in, 

iv.  35,  36. 
tonsils  in,  iv.  35,  37. 
treatment  of  atrophic 
cases,  iv.  36. 
Ovary,  absence  of,  iii.  741. 
accessory,  iii.  742. 
cancer  of,  iii.  739. 
congenital    malformations 

of,  iii.  732. 
diseases  of,  iii.  731. 
histology  of,  i.  939. 
imperfect  development  of, 

iii.  732. 
in  hernia,  iii.  235. 
physical    examination    of, 

iii.  732. 
ruptured,  iii.  739. 
section  of,  i.  939,  940. 
structure  of,  i.  939. 
tumors  and  inflammations 

of,  iii.  732. 
vesicles  of,  i.  939. 


Pachymeningitis  from  cervical 
caries,  iv.  650. 
hsemorrhagica,  iv.  527, 528. 

syphilitic,  iv.  531. 
of  the  spinal  cord,  iv.  785. 
compression    of    cord 
from,  iv.  647,  648. 
Pancreas,  abnormalities   of,  iii. 
366. 
abscess  of,  iii.  380. 
caroinoma  of,  iii.  396,  397. 
comparative    anatomy    of, 

iii.  367,  368. 
cysts  in,  iii.  379.    See  Pan- 
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Pancreas,  diseases  of,   iii.  365, 
376-402. 
duct  of,  iii.  366. 
foetal,  i.  37. 
functions  of,  iii.  369. 
gangrene  of,  iii.  380. 
histology  of,  iii.  367. 
in  diabetes  mellitus,  ii.  323. 
inflammation  of,   iii.   376. 

See  Pancreatitis, 
injuries  of,  iii.  372,  388. 
operations  on,  iii.  373,  375. 
physiology  of,  iii.  369. 
prolapse  of,  in  wounds,  iii. 

373,  374. 
relations  of,  iii.  365. 
resection  of,  iii.  375. 
sclerosis  of,  iii.  377. 

etiology  of,  iii.  377. 
treatment  of,  iii.  378. 
secretion  of,  iii.  369. 
surgery  of,  iii.  373. 
syphilitic  lesions  of,  ii.  195, 

iii.  400. 

tuberculosis  of,  iii.  399. 

wounds  of,  iii.  372-375. 

Pancreatio  calculus,  iii.  383. 

cyst,  causes  of,  iii.  387. 

description  of,  iii.  386, 

388. 
diagnosis  of,   iii.  389, 

391. 
drainage  of,  iii.  395. 
extirpation  of,  iii.  393. 
operation  for,  iii.  393. 
prognosis  in,  iii.  392. 
rupture  of,  iii.  392. 
treatment  of,  iii.  393. 
duct,    contraction    of,    iii. 
388. 
ligation  of,  iii.  369. 
obstruction  of,  iii.  379. 
stenosis  of,  iii.  379. 
juice,  iii.  369. 

effect  of,  iii.  369,  371. 
functions  of,  i.  67,  iii. 
369. 
Pancreatitis,  acute,  iii.  376. 

clinical  history  of,  iii. 

376. 
interstitial,  iii.  377. 
symptoms  of,  iii.  376. 
treatment  of,  iii.  377. 
Palsies,  birth-,  i.  266,  267,  iv. 
535. 
cerebral,     iv.     479.        See 
Cerebral  Palsies. 
Pannus  from  granular  ophthal- 
mia, iv.  90. 
peritomy  for,  iv.  153. 
phlyctenular,  iv.  1 04. 
Panophthalmitis  in  ophthalmia 

neonatorum,  iv.  81. 
Paralyses,  detection  of,  by  elec- 
tricity, iv.  457. 
diagnosis  of,  from  hysteri- 
cal disease,  iv.  999. 
Paralysis,   acute    atrophic)   iv. 
683.     See    Poliomyelitis 
Anterior. 
Bell's,  iv.  804.     See  Paral- 
ysis, Facial, 
cerebral,     iv.     479.        See 

Cerebral  Palsies, 
diphtheritic    i.    629,    635, 
SV.      808.       See      Diph- 
theritic Paralysis. 
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Paralysis,  facial,  iv.  804. 

causes  of,  iv.  804,  805. 
congenital,     iv.    804, 

805. 
lesions  in,  iv.  804,  805. 
muscles  in,  iv.  806. 
prognosis   in,  iv.  804, 

805. 
symptoms  of,  iv.  804, 

805. 
treatment  of,  iv.  805. 
feigned  hysterical,  iv.  980. 
hysterical,     iv.    970,    981, 

983. 
infantile,  iv.  456,  457,  683. 
See       Poliomyelitis 
Anterior, 
mechanical  treatment 
of,  iii.  1298. 
mimetic,  iv.  804. 
multiple,  iv.  794. 
peripheral,  iv.  803. 
pseudo-hypertrophic  mus- 
cular, iv.  457,  813. 
causes  of,  iv.  813. 
complications    of,    iv. 

815. 
deformities    from,   iv. 

815. 
degenerative    changes 

in,  iv.  816. 
heredity  in,   iv.   813, 

816. 
knee-jerk  in,  iv.  815. 
lordosis  in,  iv.  814. 
mental   symptoms  in, 

iv.  815. 
muscles    in,    iv.    813, 

816. 
pathological    anatomy 

of,  iv.  816. 
symptoms  of,  iv.  813, 

815. 
synonymes  of,  iv.  813. 
reflex,  iv.  807. 
rheumatic,  iv.  794. 
spinal,  significance  of,  iv. 
672. 
Parasites  in  blood,  iii.  766. 

in  intestinal  canal,  iii._217. 
causes  of,  iii.  217. 
clinical  history  of,  iii. 

218. 
effects  of,  iii.  217,  218, 

222,  225,  228. 
irritation  produced  by, 

iii.  219. 
pathogeny  of,  iii.  217. 
pathology  of,  iii.  218. 
propagation     of,     iii. 

219. 
prophylaxis     against, 

iii.  220. 
ptomaines    from,    iii. 

218. 
tape-worms,    iii.   221. 
See  Tape- Worm. 
Parasitic  diseases,  ii.  124. 
Paratyphlitis,  iii.  282. 
Parotitis,  i.  767.  _ 

diagnosis  of,  l.  769. 
etiology  of,  i.  768. 
metastasis  in,  l.  767,  70S. 
pathological  anatomy  ot,  l. 

768.  . 

prognosis  of,  l.  770. 
symptomatology  of,  l.  7o8. 


Parotitis,  treatment  of,  i.  770. 
Pediculosis,  ii.  134. 

corporis,  ii.  136. 

Pelvis  in  raohitis,  ii.  236. 

Pemphigus,  ii.  44,  47. 

syphilitic,  ii.  119. 

Penis,  diseases  of,  iii.  691. 

malformations  of,  iii.  633. 
Pericarditis,  ii.  848. 
causes  of,  ii.  848. 
diagnosis  of,  ii.  860,  893. 
effects  of,  ii.  864. 
effusion  in,  ii.  849,  850. 
etiology  of,  ii.  848. 
heart  in,  ii.  850. 
idiopathic,  ii.  858. 
orthopnoea  in,  ii.  850. 
paracentesis  in,  ii.  864. 
pathology  of,  ii.  847. 
prognosis  in,  ii.  864. 
rheumatic,  ii.  848. 
septic,  ii.  849. 
symptoms  of,  ii.  850. 
treatment  of,  ii.  864. 
Pericardium,  absence  of,  ii.  750. 
as  a  seat  of  tuberculosis, 

ii.  174. 
diseases  of,  ii.  848. 
infantile,  ii.  848. 
Pericementitis,  ii.  931. 
Perinephritic  abscess,  iii.  559* 
Perinephritis,  iii.  559. 
diagnosis  of,  iii.  563. 
etiology  of,  iii.  560. 
pathology  of,  iii.  559. 
prognosis  of,  iii.  564. 
symptoms  of,  iii.  561. 
treatment  of,  iii.  564. 
Periorchitis,  iii.  696. 
Periostitis,  iii.  993,  999. 
Peripheral  nervous  system,  dis- 
eases of,  iv.  788. 
Periproctitis,  iii.  345. 
Peritoneal  abscess,  iii.  274. 

disease  as  a  cause  of  con- 
stipation, iii.  196. 
Peritoneum,  dropsy  of,  iii.  511. 
in  acute  diarrhoea)  disease, 

iii.  90. 
in  its  relations  to  the  cae- 
cum, iii.  286. 
Peritonitis,  iii.  268. 

acute,  bowels  in,  iii.  270, 
271. 
causes  of,  iii.  270. 
circumscribed,  iii.  274. 
diagnosis  of,  iii.  275. 
diffused,  iii.  294,  297. 
laparotomy    for,     iii. 

277. 
nutrition  in,  iii.  276. 
perforative,    iii.    273, 

277. 
prognosis  in,  iii.  275. 
septic,  iii.  269,  270. 
symptoms  of,  iii.  270, 

275. 
traumatic,  iii.  273. 
treatment  of,  iii.  276. 
varieties  of,  iii.  269. 
adhesive,  iii.  300. 
appendicular,  iii.  282. 
chronic,  iii.  277. 

complications    of,    iii. 

279. 
diagnosis  of,  iii.  279. 
pathology  of,  iii.  278. 
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Peritonitis,   chronic,  prognosis 
in,  iii.  279,  280. 
symptoms  of,  iii.  278. 
treatment  of,  iii.  280. 
tubercular,  iii.  277. 
general   or  diffuse,  opera- 
tion for,  iii.  308. 
infantile,  iii.  269. 
intra- uterine,  iii.  263,  268. 
perityphlitic,  iii.  312,  313. 
plastic,  iii.  291. 
suppurative,  iii.  271,  277. 
tubercular,  iii.    212,    214, 

277. 
perityphlitio  abscess,  iii.  282, 

292,  297. 
Perityphlitis,  iii.  282. 

abscess  from,  iii.  291,  292, 

311-313. 
anatomical  features  of,  iii. 

290. 
appendix  in,  iii.  282,  290, 

291,  298. 
csecum  in,  iii.  284. 
causes  of,  iii.  284,  287. 
clinical  history  of,  iii.  291. 
constipation  in,  iii.  299. 
course  of,  iii.  296. 
diagnosis  of,  iii.  300. 
diet  in,  iii.  305. 
etiology  of,  iii.  284,  287. 
fsecal  concretions    in,   iii. 

287. 
laparotomy  in,  iii.  284, 307, 

312,  313. 
lesions  of,  iii.  290. 
mortality  from,  iii.  302. 
operations  for,  iii.  284, 297, 

305,  306,  312,  313. 
pathological    anatomy    of, 

iii.  290. 
penetration  of  bowel  in,  iii. 

291,  292,  300. 
peritonitis  in,  iii.  291,  312, 

313. 
prognosis  in,  iii.  302. 
seat  of,  iii.  290. 
statistics  of,  iii.  286,  287, 

291,  293,  298,  300,  302. 
symptoms  of,  iii.  294-300. 
traumatic,  iii.  289. 
treatment  of,  iii.  303. 
varieties  of,  iii.  291,  295. 
Pernicious  anaemia,  iii.  772. 
causes  of,  iii.  809,  810. 
diagnosis  of,  iii.  819. 
infectious,  iii.  810. 
pathology  of,  iii.  814,  817. 
prognosis  of,  iii.  820. 
symptoms  of,  iii.  811. 
treatment  of,  iii.  820. 
Pertussis,  bacteria  in,  i.  706. 
bronchi  in,  i.  708,  709. 
complications    in,   i.    708, 

711,  721. 
contagion  of,  i.  704,  706, 

713,  715. 
cough  in,  i.  711. 
diagnosis  of,  i.  715. 
etiology  of,  i.  703,  713. 
heart  in,  i.  710. 
hygiene  of,  i.  717. 
lungs  in,  i.  708,  712,  713. 
pathology  of,  i.  706,  713. 
pneumonia  in,  i.  710. 
prognosis  in,  i.  715. 
prophylaxis  of,  i.  715. 


Pertussis,  stages  of,  i.  713,  719, 

720. 
symptoms  of,  i.  713. 
treatment  of,  i.  715,  719. 
Pharyngitis,  i.  607,  608. 
Pharynx,  adenoid   growths  of, 

ii.  484. 
diseases    and    injuries   of, 

ii.  419. 
tumors  of,  ii.  505. 
Phlegmon,  ii.  24. 
Phthisis,  ii.  670.     Sue  also  Tu- 
berculosis, 
anatomical   characters    of, 

ii.  675. 
atrophy  in,  ii.  676. 
bacillus  of,  ii.  672,  675, 676, 

684,  686. 
caseous,  ii.  673. 
catarrh  of,  ii.  685. 
causes  of,  ii.  671,  680. 
chronic,  ii.  673. 
climate  in,  ii.  680,  681. 
complications  in,  ii.  678. 
cough  in,  ii.  676. 
expectoration  in,  ii.  677. 
fever  of,  ii.  676. 
fistula  in  ano  with,  ii.  686. 
haemoptysis  in,  ii.  677, 681, 

686. 
heredity  in,  ii.  672,  679. 
hygiene  of,  ii.  681. 
larynx  in,  ii.  685. 
lymphatic    glands    in,    ii. 

677. 
meningitis  with,  ii.  678. 
miliary,  ii.  673. 
milk  as  a  vehicle  of,  ii.  679. 
night-sweats  in,  ii.  686. 
ozone  in  the  cure  of,  ii.  681. 
pathology  of,  ii.  675. 
pharyngeal  ulceration   in, 

ii.  684. 
pleurisy  with,  ii.  685. 
prognosis  in,  ii.  679. 
respiration  in,  ii.  674. 
scrofula  in  relation  to,  ii. 

672. 
symptoms  of,  ii.  670,  674, 

676. 
treatment  of,  ii.  679. 
tuberculosis  identical  with, 

ii.  670. 
varieties  of,  ii.  673. 
Physical  development,  iv.  241. 
Plastic  surgery,  iii.  864. 
Pleurisy,    anatomical    features 

of,  ii.  689. 
asepsis  in,  ii.  703. 
causes  of,  ii.  688. 
constitutional  symptoms  of, 

ii.  697. 
diagnosis  of,  ii.  691,  693, 

698. 
empyema  of,  ii.  690,  705. 
heart  in,  ii.  690,  695. 
idiopathic,  ii.  699. 
lung-retractions    after,   ii. 

690,  694,  700. 
paracentesis  in,  ii.  702,  707. 
pathology  of,  ii.  689. 
physioal  signs  of,  ii.  693. 
pleural  effusions  in,  ii.  690, 

695,  696. 
prognosis  in,  ii.  699. 
rales  in,  ii.  697. 
secondary,  ii.  689.  699. 


Pleurisy,  signs  of,  ii.  693. 
suppurative,  ii.  705. 
symptoms  of,  ii.  691,  697. 
temperature  in,  ii.  692. 
thoracentesis    in,   ii.    702, 

707. 
treatment  of,  ii.  699. 
Pleurotomy,  antisepsis  after,  ii. 
713. 
antiseptic,  ii.  709. 
drainage  after,  ii.  709, 711, 

715. 
Listerism  after,  ii.  713. 
lung-dilatation     after,     ii. 

713. 
resection  of  ribs  following, 
ii.  714. 
Pneumonia,  acute  catarrhal,  ii- 
617. 
lobular,  ii.  617. 
bronchial.      See  Broncho- 
Pneumonia, 
catarrhal,  ii.  617. 
croupous,  ii.  586. 

anatomical   characters 

of,  ii.  588. 
bacteria  of,  ii.  588. 
causes  of,  ii.  586. 
cerebral  symptoms  in, 

ii.  597. 
cough  in,  ii.  598. 
diagnosis  of,  ii.  594. 
expectoration    in,    ii. 

593. 
hepatization  in,  ii.  589. 
infection  of,  ii.  587. 
nervous  symptoms  in, 

ii.  593,  595. 
pathology  of,  ii.  588. 
prognosis  in,  ii.  595. 
respiration  in,  ii.  596. 
secondary,  ii.  594. 
symptoms  of,  ii.   590, 

592. 
treatment  of,  ii.  597. 
lobar,  ii.  586. 
lobular,  ii.  579,  617. 
Poisoning,   iii.    859-S62.      See 
also  Arsenical  Poisoning  and 
Lead-Poisoning. 
Poliomyelitis  anterior,  iv.  683. 
age  at  onset,  iv.  685. 
anatomical  changes  in, 

iv.  704. 
anterior  cornua  in,  iv. 

705. 
atrophies     from,     iv. 

699,- 703,  707. 
bones  in,  iv.  699,  707. 
causes  of,  iv.  684. 
chronic    stage   of,  iv. 

693. 
club-foot  from,  iv.  702. 
congenital,  iv.  684. 
cord-lesions  in,  iv.  704. 
deformities    after,   iv. 

702. 
diagnosis  of,  iv.  707. 
electrical   changes  in, 
iv.  703. 
reactions    in,    iv. 
708. 
electricity     in    treat- 
ment of,  iv.  712. 
etiology  of,  iv.  684. 
fever  of,  iv.  689,  694, 


Poliomyelitis  anterior,  infection 
of,  iv.  689. 
joints  in,  iv.  fi99. 
lesions  of  spinal  cord 

in,  iv.  704. 
microscopic  lesions  of, 

iv.  704-707. 
muscular   atrophy    in, 

iv.  699,  703,  707. 
nutritive   changes   in, 

iv.  699,  703,  707. 
paralysis    in,   iv.  691, 

692,  694,  700,  701. 
pathology  of,  iv.  704. 
prognosis  in,  iv.  710. 
reflexes  in,  iv.  704. 
regression  of  paralysis 
in,  iv.  693,  696,  699, 
703. 
sclerosis  in,  iv.  706. 
sequelae  of,  iv.  702. 
eigns  of,  iv.  457. 
spinal  cord  in,  iv.  704. 
stages  of,  iv.  693,  712. 
symptoms  of  acute,  iv. 
691,    692,  693,   701, 
708. 
tenotomy  in,  iv.  713. 
treatment  of,  iv.  711, 

712. 
varieties    of,   iv.    684, 
690,  712. 
Polypi,  nasal,  ii.  330-338,  366- 

368. 
Porencephalia,    iv.    479,   481, 
736-740. 
anatomical  features  of,  iv. 

736-733. 
causes  of,  iv.  535,  738. 
congenital,  iv.  736. 
description  of,  iv.  482. 
pathological    anatomy    of, 
iv.  736-738. 
Portal  vein,  diseases  of,  iii.  403. 
Pott's   disease,   abscess   in,  iii. 
1025. 
cervical  caries  in,  iii. 

1028. 
diagnosis  of,  iii.  1027. 
dorsal    caries    in,    iii. 

1031. 
etiology  of,  iii.  1019. 
fixative  apparatus  for, 

iii.  1038. 
of  lumbar  region,  iii. 

1032. 
pathology  of,  iii.  1021. 
prognosis  in,  iii.  1034. 
symptomatology  of,  iii. 

1023. 
treatment  of,  iii.  1035. 
mechanical,      iii. 
1036. 
Preputial  calculi,  iii.  596. 
Prevention  of  crime,  iv.  422. 
Primary  muscular  atrophies,  iv. 

812. 
Prolapse  of  rectum,  iii.  347. 
Prophylaxis  of  disease,  iv.  332. 
Prurigo,  ii.  47. 
Pseudo- membranous  laryngitis, 

ii.  521. 

Psoriasis,  ii.  49-55. 

Ptomaines,  i.  189,  190.      _ 

as  a  cause  of  disease,  i.«A 
inoculation  with,  i.  190. 
of  cholera,  i.  900. 
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Ptomaines  of  diphtheria,  i.  586, 
588. 

of  enteric  fever,  i.  451. 
Puberty,  i.  389. 

age  of,  i.  390,  392,  410. 

chloranajmia  at,  i.  400. 

diseases  of,  i.  393. 

evolution  of,  i.  389,  391. 

hygiene  of,  i.  389,  407, 412. 

hysterical   disorders   of,  i. 
395. 

in  females,  i.  390. 

menstrual   disorders   of,  i. 
399. 

physical  and  moral  culture 
at,  i.  407,  412. 

premature,  i.  93,  392,  410. 

signs  of,  i.  392,  394. 

treatment  of   nervous  dis- 
orders of,  i.  415. 
Purpura,  ii.  78,  83. 


Rabies,  iii.  893,  895. 
Race  in  disease,  i.  132. 
Rachitic  rosary,  i.  86,  ii.  224, 

225,  226,  227,  235,  241. 
Rachitis,  ii.  224. 

acute,  ii.  253,  277,  278. 
anatomical    characters   of, 

ii.  233,  237,  244. 
baths  in,  ii.  262. 
beads  in,  ii.  224,  225,  226, 

227,  235,  341. 
bone-formation  in,  ii.  235, 

237,  238,  239,  243,  244, 

251,  263. 
brain  in,  ii.  245. 
causes  of,  ii.  247. 
characters  of,  essential,  ii. 

255. 
complications  in,  ii.  263. 
convulsions  in,  ii.  232. 
craniotabes  in,  ii.  225. 
deformities  in,  ii.  224-230, 

235. 
dentition  in,  i.  382,  ii.  226. 
foetal,  ii.  251,  252. 
fractures  in,   ii.  229,  235, 

251,  263. 
geography  of,  ii.  248. 
histology  of,  ii.  237. 
hygiene  of,  ii.  248. 
intra-uteriue,  ii.  251,  252, 

257. 
larvngismus    in,    ii.    231, 

264. 

medullary  spaces  in,  ii.  242. 

morbid  anatomy  of,  ii.  233. 

physiology  of,  ii.  245. 

pathological    anatomy  of, 

ii.  233,  255. 
prevention  of,  ii.  257. 
prognosis  in,  ii.  256,  257. 
ribs  in,  ii.   224,  225,  226, 

227,  235,  241. 
skull  in,  ii.  224,  225,  236, 
spinal  column  in,  ii.  227. 
symptomatology  of,  ii.  224. 
thorax  in,  ii.  224-227,  231, 

235,  241. 
treatment  of,  ii.  257,  262. 
Rectal  deformities,  iii.  318,  321. 
causes  of,  364. 
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Rectal  deformities,  classification 
of,  iii.  322. 
prognosis  in,  iii.  364. 
malformations,  iii.  321. 
Rectum,    abnormalities   of,  iii. 
318,  321. 
cancer  of,  iii.  354. 
diseases  of,  iii.  444. 
foreign  bodies  in,  iii.  356. 
imperforate,  iii.  321,  323, 

326,  327. 
inflammation  of,  iii.  344. 
malignant  disease   of,  iii. 

354. 
operations  for,  iii.  323,  324, 

325. 
polypus  of,  iii.  352. 
prolapsus  of,  iii.  347.     See 

Prolapsus, 
sarcoma  of,  iii.  354. 
stricture  of,  iii.  346. 
Reflex  action  in  children,  iv. 
864. 
changes  in  the  retina,  iv. 

206,  208. 
cough,  ii.  340. 
ocular  neuroses,  iv.  145. 
paralysis,  iv.  807. 
uvular,    abolition    of,    iv. 
910. 
Reflexes  after  cerebral  hemor- 
rhage, iv.  537,  538. 
ascertainment  of,  iv.  454, 

459. 
loss  of,  iv.  454,  459. 
Reformatories,    apprenticeship 
from,  iv.  432. 
cottage  system  of,  iv.  431, 
.    432. 

denominational,  iv.  430. 
handicrafts  taught  in,  iv. 

433,  434. 
manual  training  in,  iv.  433. 
physical   training    in,    iv. 

434. 
private,  iv.  430. 
public,  iv.  428. 
sectarian,  iv.  430. 
trades  taught  in,  iv.  433, 

434. 
woman's  influence  in,   iv. 
444. 
Relapsing  fever,  i.  504. 

bacteria  of,  i.  505,  509. 
causes  of,  i.  505. 
complications     in,     i. 

507,  509,  512. 
diagnosis    of,    i.  509, 

510. 
hygiene  in,  i.  511. 
mortality  from,  i.  509, 

511. 
pathology  of,  i.  505. 
prognosis  in,  i.  511. 
relapses  of,  i.  506. 
symptoms  of,  i.  506. 
treatment  of,  i.  511. 
Renal  calculus,  iii.  572-576. 
Retina,  breakage   of,  iv.    167, 
225. 
detached,  iv.  168. 
in  Bright's  disease,  iv.  209, 

211.  _ 
ischsemia  of,  iv.  179. 
penetrating  wound  of,  iv. 

168. 
sarcoma  of,  iv.  176. 
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Retina,  shot-silk  opacities  of,  iv. 
166. 

tubercle  of,  iv.  227,  229. 

vascular  distribution  to,  iv. 
163.     See  also  Ophthal- 
moscopy. 
Retinitis.     See  Optic  Neuritis. 

of  Bright's  disease,  iv. 
210. 

pigmentosa,  iv.  234. 

syphilitic,  iv.  226,  227. 
Rheumatism,  i.  110,  785. 

acute,  i.  785. 

arthritis  in,  i.  788,790.  See 
also  Rheumatoid  Ar- 
thritis. 

bacilli  of,  i.  793. 

causes  of,  i.  787. 

childhood,  its  peculiarities 
in,  i.  705. 

chronic,  i.  821. 

diagnosis  of,  i.  809. 

endocarditis  in,  i.  786,  797, 
811. 

etiology  of,  i.  787. 

family  history  in,  i.  113, 
789-791. 

fibrous  nodules  in,  i.  785, 
801,  813. 

heart-disease  in,  i.  786,  794, 
797,  806,  812,  817,  819. 

meningitis  in,  i.  805. 

microbes  of,  i.  793. 

nodules  in,  i.  785,  801, 
813. 

pathology  of,  i.  792. 

pericarditis  in,  i.  788,  794, 
795,  798,  811. 

prevention  of,  i.  821. 

prognosis  in,  i.  812. 

purpuric  erythema  in,  i. 
803. 

scarlatinal,  i.  570,  788. 

symptoms  of,  i.  786,  794, 
806. 

tendinous  nodules  in,  i. 
785,  801,  813. 

transmissibility  of,  to  off- 
spring, i.  113,  789-791. 

treatment  of,  i.  814,  821. 
Rheumatoid  arthritis,  i.  822. 

causes  of,  i.  822. 

diagnosis  of,  i.  823. 

pathology  of,  i.  822. 

symptoms  of,  i.  822. 

treatment  of,  i.  823. 
Rhinitis,    ii.    398.       See    also 
Coryza. 

atrophica,  ii.  406-408. 

croupous,  ii.  400,  405. 
causes  of,  ii.  401. 

foetida,  ii.  406. 

hypertrophica,  ii.  393,  398. 

purulent,  ii.  412,  417. 
treatment  of,  ii.  417. 
Rubella,  i.  684. 

bacteria  of,  i.  688. 

causes  of,  i.  687. 

contagion  of,  i.  687. 

diagnosis  of,  i.  698. 

epidemics  of,  i.  686,  687. 

etiology  of,  i.  687,  697. 

infectiousness  of,  i.  687. 

mortality  from,  i.  698. 

prodromes  of,  i.  689,  699. 

prognosis  in,  i.  698. 

rash  of,  i.  691,  693. 


Rubella,  relapse  in,  i.  698. 

symptoms  of,  i.  694. 

synonymes  of,  i.  684. 
Rubeola.     See  Measles. 


Sacro-iliac     joint-disease,     iii. 

1170-1172. 
Sarcoma  of  kidney,  iii.  213. 

of  liver,  iii.  457-460. 
Soabies,  ii.  131,  133. 
Scarlet  fever,  i.  555. 

albuminuria  in,  i.  564, 570, 

578. 
angina  of,  i.  568,  569. 
causes  of,  i.  556. 
complications    of,    i.    569, 

577. 
conditions  favoring,  i.  567- 

560. 
convulsions  in,  i.  570. 
diagnosis  of,  i.  570. 
diphtheritic  symptoms  in, 
i.  564,  668,  569,  574,  607. 
dropsy  of,  i.  573. 
ear-troubles  after,  i.  570. 
epidemics  of,  i.  559,  560. 
eruptions   of,  i.    563,  567, 

578. 
forms  of,  i.  565. 
isolation  of,  i.  561,  575. 
kidneys  in,  i.  122,  564,570, 

571,  578. 
malignant  form  of,  i.  569. 
mortality  from,  i.  574. 
pathology  of,  i.  562. 
prevention  of,  i.  560. 
prognosis  in,  i.  573. 
rheumatism  after,  i.   570, 

788. 
sore  throat  in,  i.  556,  564, 

568,  569,  577. 
symptoms  of,  i.  565. 
temperature  of,  i.  566. 
throat-symptoms  in,  i.  556, 

564,  566,  568,  569,  577. 
treatment  of,  i.  574. 
ursemic    symptoms    in,    i. 

579. 
virus  of,  i.  556,  557. 
School-houses,  iv.  376. 
School-hygiene,  iv.  343. 
Schools,  contagious  diseases  in, 
iv.  403. 
epidemics  in,  iv.  403-408. 
external    hygiene    of,    iv. 

375. 
industrial,   origin    of,    iv. 

428. 
nervous    disorders    in,   iv. 

349. 
public  industrial,  iv.  428. 
Sclerema  neonatorum,  ii.  90-92. 
Scleroderma,  ii.  88-90. 
Sclerosis,  multiple  cerebrospi- 
nal, iv.  495. 
causes  of,  iv.  502,  506. 
clinical  history  of,  iv. 

496. 
contractures     in,     iv. 

501. 
convulsions  in,  iv.  501, 

509. 
differential     diagnosis 
of,  iv.  507. 


Sclerosis,  multiple  cerebro-spi- 
nal,    epilepsy   with, 
iv.  501. 
eye-symptoms   in,   iv. 

194,  499,  509. 
glycosuria  in,  iv.  501, 

507. 
histology  of,  iv.  505. 
lesions  of,  iv.  504. 
location    of,    iv.    504, 

507. 
origin  of,  iv.  502,  506. 
paralysis  in,  iv.  501. 
pathological  anatomy 

of,  iv.  504. 
prognosis  in,  iv.  510. 
reflexes    in,    iv.    501, 

507,  509. 
strabismus  in,  iv.  499. 
symptoms  of,  iv.  496- 

502,  507. 
syphilis  as  a  factor  in, 

iv.  502,  507. 
treatment  of,  iv.  511. 
tremor  in,  iv.496,  498, 
499,  507,  508,  512. 
neurogliar,  in  epilepsy,  iv. 
904. 
Scoliosis,  iii.  1-3. 
Scrofulosis,  ii.  136. 

anatomical    characters   of, 

ii.  143-148. 
bacilli  in,  ii.  144. 
bad  hygiene  as  a  cause  of, 

ii.  140. 
caries  of  bones  in,  ii.  153. 
causation  of,  ii.  138,  911. 
chronic  catarrh  in,  ii.  152. 
clothing  in,  ii.  160. 
conjunctiva  in,  ii.  152. 
corneal  ulcers  in,  ii.  152. 
glands,   lymphatic,  in,  ii. 

153. 
its    probable    relation    to 
tuberculosis,  ii.  138, 142- 
147. 
its  relations   to  gout  and 
lithogencsis,  ii.  297,  301. 
local  treatment  in,  ii.  161. 
manifestations  of,  ii.  149. 
microscopic  examination  of 

the  tissues  in,  ii.  144. 
morbid  anatomy  of,  ii.  147. 
nature  of,  ii.  138,  911. 
otorrhoea  in,  ii.  152. 
pathology  of,  ii.  142-148. 
phthisis  as  a  cause  of,  ii. 

138. 
surroundings   as  affecting, 

ii.  140. 
symptoms  of,  ii.  148. 
town-life   as   favoring  de- 
velopment of,  ii.  298. 
treatment  of,  ii.  159. 
types  of,  ii.  148. 
Sorofulons  abscess,  ii.  914,  917, 
919. 
abscess     nnd     tuberculous 
glands  contrasted,  ii.  910. 
glands,  ii.  907. 
lichen,  ii.  150. 
lupus,  ii.  150. 
sore  throat,  ii.  428. 
Scurvy,  ii.  265. 

bones  in,  ii.  275,  276. 
gingivitis  of,  ii.  985. 
gums  in,  ii.  274. 


Scurvy,  symptoms  of,  H.  273. 

treatment  of,  ii.  277. 

Septicaemia,  iii.  909. 

Sleep,  disorders  of,  iv.  1008. 

Sore  mouth.     See  Stomatitis. 

putrid,  ii.  969. 

throat,  ii.  419-426. 

acute    tubercular,    ii. 
429. 
Spasm,  carpo-pedal,iv.  882.  See 
Tetany, 
habit-,  iv.  801. 
histrionic,  iv.  801. 
hysterical    laryngeal,    iv. 

979. 
laryngeal,  iv.  879. 
mimic,  iv.  801. 
nictitating,  iv.  801. 
peripheral,  iv.  796.  See  also 

Eclampsia, 
reflex  static,  iv.  801. 
saltatory,  iv.  801. 
static  reflex,  iv.  801. 
tetanoid,  iv.  799.    See  Tet- 
any, 
tonic,   iv.    945,    949.      See 
Myotonia. 
Spina  bifida,  iv.  732. 

complications    of,    iv. 

743. 
diagnosis  of,  iv.  743. 
occulta,  iv.  733. 
prognosis  in,  iv.  743. 
treatment  of,  iv.  744. 
Spinal    canal,    tumor    of,    iv. 
785. 
trephining     the,     iv. 
785. 
cord,  hernia  of,  iv.  732. 
pachymeningitis      of, 

iv.  785. 
red    softening   of,   iv. 

676. 
structural    abnormali- 
ties of,  iv.  728. 
surgery  of,  iv.  748. 
curvature,     iii.    1001,    iv. 
357. 
hysterical,  iv.  990. 
treatment  of,  iv.  357. 
deformity,  iv.  356,  358. 
hemorrhage,  iv.  667. 
capillary,  iv.  670. 
causes  of,  iv.  671. 
diagnosis  of,  iv.  674. 
meningeal,  iv.  670. 
paralysis     from,     iv. 
669. 
meningitis.     See  Meningi- 
tis, 
paralysis,   infantile,    mas- 
sage in,  iv.  330. 
Spinal-cord  abnormalities,  sur- 
gical   treatment   of,   iv. 
741. 
diseases,    classification   of, 
iv.  644. 
convulsions  from,   iv; 

880. 
neuro-mimetio,        iv. 
1002. 
Spine,   lateral   and    functional 
curvatures     of,     iii.' 
1001. 
deformity  in,  iii.  1006. 
diagnosis  of,  iii.  1009. 
etiology  of,  iii.  1002. 
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Spine,   lateral    and    functional 
curvatures  of,  hered- 
ity of,  iii.  1004. 
pathology  of,  iii.  1008. 
treatment  of,  iii.  1012. 
posterior  curvature  of,  iii. 

1019. 
rotation  of,  iii.  1010,  1012. 
sensitive,  iii.  1010. 
Spleen,  anatomy  of,  ii.  886. 
auscultation  of,  ii.  893. 
diagnosis  in  disease  of,  ii. 

892. 
diseases   of,   ii.    886,    892, 

894. 
enlargement  of,  ii.  887, 888, 

891,  892,  893. 
functions  of,  ii.  888. 
laparotomy  of,  ii.  902. 
leukasmia   in   its  relations 

to,  ii.  889,  890,  903. 
morbid    anatomy    of,    ii. 

890. 
red  corpuscles  in  their  re- 
lation to,  ii.  889. 
removal    of,   ii.   888,   899, 

900,  903. 
surgical    treatment  of,   ii. 

902. 
tuberculosis    of,    ii.    175, 

901. 
tumors  of,  ii.  901. 
Spleen,     wandering,    ii.    900, 
903. 
white  corpuscles  in  relation 

to,  ii.  889. 
wounds  of,  ii.  899. 
Splenitis,  suppurative,  ii.  896, 

897. 
Stenosis,    mitral,    ii.  827.     See 
Mitral  Stenosis, 
nasal,  ii.  328,  395. 
of    aorta,    congenital,    ii. 

868. 
of  larynx,  ii.  495. 
causes  of,  ii.  496. 
diagnosis  of,  ii.  502. 
laryngoscope     in,     ii. 

503. 
nature  of,  ii.  495. 
neoplastic,  ii.  500. 
spasm  in,  ii.  497. 
of  pylorus,  iii.  39. 
causes  of,  iii.  39. 
congenital,  iii.  39. 
diagnosis  of,  iii.  40. 
nutrition  in,  iii.  40. 
pathological   anatomy 

of,  iii.  40. 
prognosis  in,  iii.  41. 
treatment  of,  iii.  41. 
of    tricuspid     orifice,    ii. 

756. 
of  vagina,  iii.  749. 
Stomach,  acidity  of,  in  dyspep- 
sia, iii.  6. 
catarrh    of.      See    Gastrio 

Catarrh, 
deformities  of,  iii.  60. 
dilatation  of,  iii.  41. 
diseases  of,  iii.  1,  30. 
disordered,  iii.  1,  33. 
displacements  of,  iii.  59. 
distention  of,  iii.  40. 
functional  disorders  of,  iii. 

1. 
in  dyspepsia,  iii.  7,  13. 
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Stomach,  inflammation  of,  iii. 
32. 
irritable,  iii.  820. 
neuralgia  of,  iii.  25. 
Bpasm  of,  iii.  25. 
Stomatitis,  aphthous,  cause  of, 
ii.  965. 
diagnosis  of,  ii.  967. 
pathology  of,  ii.  966. 
symptoms  of,  ii.  966. 
catarrhal,  ii.  953. 

causes  of,  ii.  954. 
diagnosis  of,  ii.  956. 
pathology  of,  ii.  954. 
symptoms  of,  ii.  954. 
treutment  of,  ii.  956. 
erythematous,  ii.  953. 
membranous,  ii.  968. 

diphtheria  and,  ii.  968. 
varieties  of,  ii.  969. 
of  scurvy,  ii.  985. 
parasitic,  ii.  957. 

bacillus    of,    ii.    957. 

961. 
diagnosis  of,  ii.  961. 
etiology  of,  ii.  957. 
micro-organism  of,  ii. 

957,  961. 
prognosis  in,  ii.  961. 
prophylaxis     against, 

ii.  961. 
symptoms  of,  ii.  960. 
treatment  of,  ii.  961. 
simple,  ii.  953. 
ulcerative,  ii.  969. 

causes  of,  ii.  969,  970. 
contagiousness    of,   ii. 

970. 
diagnosis  of,  ii.  972. 
pathology  of,  ii.  970. 
symptoms  of,  ii.  972. 
treatment  of,  ii.  973. 
with  ulcerations,    ii.    964. 
Seetiilso  Stomatitis,  Aph- 
thous. 
Stone,  eaecal,  iii,  288. 

in  bladder,  iii.  596,  617. 
prevention  of,  iii.  631. 
prostatic,  iii.  631. 
Stools,  bacteria  in,  iii.  100. 
bloody,  iii.  100,  134. 
chemical  inspection  of,  iii. 

96. 
color  of,  iii.  97. 
consistency  of,  iii.  97. 
disinfection  of,  iii.  101. 
Strabismus,  iv.  136. 

advancement  of  tendon  for, 

iv.  156. 
causes  of,  iv.  136,  137. 
characters  of,  iv.  136. 
glasses  for,  iv.  138. 
latent,  iv.  139. 
operations  for,  iv.  139. 
treatment  of,  iv.  138. 
varieties  of,  iv.  136. 
Suppurative   meningitis.      See 

Meningitis. 
Surgery,  iii.  839. 
minor,  iii.  839. 
plastic,  iii.  864. 
Synovitis,  iii.  1127. 
Syphilis,  ii.  186. 

acquired,  ii.  116. 
anatomical   characters    of, 

ii.  194. 
bones  in,  ii.  197,  216. 
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Syphilis,  congenital,  ii.  186. 

its   contagiousness,  ii. 
206.     See  also  Syph- 
ilis, Late  Congenital, 
and  Syphilis  of  the 
Nose, 
craniotabes  in,  ii.  19S. 
dentition  in,  ii.  203. 
diagnosis  of,  ii.  206,  222, 

380,  381. 
epiphyses  in,  ii.  197. 
glands  in,  ii.  203. 
hsemorrhagicaneonatorum, 

ii.  121,  205. 
hereditary,  ii.  186. 
hydrocephalus     from,     ii. 

215. 
infantile,  ii.  186. 
inherited,  ii.  116,  186. 
kidneys  in,  ii.  196,  221. 
late  congenital,  bones  in, 

ii.  220,  222. 
local  treatment  of,  ii.  211. 
manifestations  of,  ii.  192, 

199,  212. 
maternal  transmissions  of, 

ii.  188,  193. 
nervous     system    in,     iv. 

590. 
nose  in,  ii.  378-384. 
of     nose,    congenital,     ii. 

378. 
origin  of,  ii.  187. 
osseous  system  in,  ii.  197. 
paternal    transmission    of, 

ii.  188,  190. 
pathology  of,  ii.  194. 
periostitis  as  a  sign  of,  ii. 

222. 
prognosis  in,  ii.  207,  222, 

382. 
spleen    in,    ii.    195,    206, 

207. 
symptoms  of,  ii.  199,  222. 
teeth  in,  ii.  204,  216. 
transmission  of,  ii.  188-192. 
treatment  of,  ii.  207. 
Syphilitic  children  at  birth,  ii. 

199. 
eruptions  classified,  ii.  117, 

120. 
lesions    of  the    heart,    ii. 

842,  844. 
osteo-myelitis,  ii.  220. 
osteo-periostitis,  ii.  220. 
pemphigus,  ii.  119. 
skin-affections,  ii.  116. 
sore  throat,  ii.  436. 
ulcerations,  ii.  121. 
Syphilodermata,  ii.  117-122. 


T. 

Tabes  in  pernicious  anaemia,  iii.  < 
812. 
mesenterica,  iii.  208. 

diagnosis  of,  iii.  210 

213. 
lymph-bodies    in,   iii 

211. 
pathology  of,  iii.  210. 
prevention  of,  iii.  215 
prognosis  in,  iii.  214. 
rachitis  and,  iii.  215.' 
symptoms  of,  iii.  209. 
treatment  of,  iii.  215. 


Tabes  mesenterica,  varieties  of, 

iii.  208,  210. 
Talipes,  iii.  955,  958. 

calcaneus,  iii.  968,  978. 
causation  of,  iii.  955. 
equino-varus,  iii.  958. 
equinus,  iii.  968,  978. 
valgus,  iii.  960. 
varus,  iii.  958. 
Tape-worm,  iii.  219. 
broad,  iii.  220. 
diagnosis  of,  iii.  223. 
prognosis  of,  iii.  223. 
symptoms  of,  iii.  222. 
treatment  of,  iii.  223. 
Teeth,  abnormalities  of,  i.  376, 
ii.  921. 
care  of,  ii.  932,  933. 
caries  of,  i.  361,  ii.  924. 
diseases  of,  ii.  920. 
functions  of,  ii.  920. 
irregularities  of,  ii.  921. 
plugging  of,  ii.  930. 
pulpitis  of,  ii.  930. 
temporary,  i.  373,  ii.  921, 
933. 
Testicle,  benign  fungus  of,  iii. 
699. 
cancer  of,  iii.  698. 
diseases  of,  iii.  691. 
hydrocele  of,  iii.  691. 
in  hernia,  iii.  235-237. 
neoplasms  of,  iii.  698. 
retained,     causes     of,     iii. 

695. 
sarcoma  of,  iii.  699. 
syphilis  of,  iii.  698. 
tubercle  of,  iii.  698. 
tumors  of,  iii.  696. 
Testimony,    medico-legal,    iv. 

435. 
Tetanus,  iii.  902,  iv.  913. 

bacilli  as  causing,  iv.  922, 

930. 
causes  of,  iv.  914,  922. 
climate  in,  iv.  915. 
contagion  of,  iv.  925,  929. 
diagnosis   of,   iii.  904,   iv. 

927. 
epidemics  of,  iv.  924. 
facies  in,  iv.  917. 
heart  in,  iv.  920. 
idiopathic,    iv.    925,    929, 

932. 
infection  of,  iv.  925,  929. 
lesions  in,  iv.  927. 
locked-jaw  in,  iv.  917. 
micro-organisms     causing, 

iv.  922,  930. 
neonatorum,  iv.  921,  923. 
opisthotonus  in,  iv.  917. 
paroxysms  in,  iv.  919. 
pathology  of,  iii.  903,    iv. 

922,  926. 
prevention  of,  iv.  929. 
prognosis   in,  iii.  904,   iv. 

928. 
ptomaines    from,    iv.    922, 

930. 
rheumatio    (so-called),   iv. 

925,  926,  929,  932. 
sources    of   poison    of,    iv. 

922,  926,  930. 
statistics  of,  iv.  913. 
symptomatology  of,  iii.  903, 

iv.  916. 
thermometry  in,  iv.  920. 


Tetanus,  trauma  as  a  cause  of, 
iv.  915. 
treatment  of,  iii.  904,    iv. 
931. 
Tetany,  iv.  799. 
Therapeutics,  general,  i.  956. 
Thomson's  disease,  iv.  937. 
Throat,  aphthous,  ii.  422. 
erysipelatous,  ii.  420. 
herpetic,  ii.  422. 
membranous  sore,  ii.  422. 
rheumatio  sore,  ii.  421. 
scrofulous,  ii.  428. 
sore  (acute),  ii.  419. 
syphilitic,  ii.  436. 
tubercular,  ii.  429. 
ulcerated,  ii.  426. 
Thrombosis,  iv.  525. 
Thymus  gland,  ii.  543. 

a    true    lymph-gland,    ii. 

724. 
diseases  of,  ii.  724. 
enlarged,  ii.  724. 
tuberculosis    of,     ii.     180, 
725. 
Thyroid    gland,    ii.    543.     See 
Goitre, 
absence  of,  ii.  719. 
diseases  of,  ii.  719. 
enlargement  of,  ii.  720. 
extirpation  of,  ii.  719. 
functions  of,  ii.  719. 
inflammation  of,  ii.  720. 
Tinea   circinata,    ii.    127.     See 
Tinea        Trichophytina 
Corporis, 
decalvans,  ii.  99. 
favosa,  ii.  124. 
kerion,  ii.  129. 
tonsurans,  ii.  128. 
trichophytina,  ii.  126. 
capitis,  ii.  128. 
corporis,  ii.  127. 
Tongue,  ii.  920. 

absence  of,  ii.  946. 

acute  inflammation  of,  ii. 

989. 
amputation  of,  ii.  946. 
bifid,  ii.  947. 
cysts  of,  ii.  946. 
defects  of,  ii.  935,  946. 
diseases  of,  ii.  988. 
hypertrophy  of,  ii.  946. 
new    growths     upon,    ii. 

990. 
rash  of,  ii.  992. 
tumors  of,  ii.  946.  990. 
ulceration  of,  ii.  684,  990. 
Tonsillitis,  ii.  441. 
acute,  ii.  442. 

complications    of,    ii. 

450. 
course  of,  ii.  450. 
diagnosis  of,  ii.  453. 
etiology  of,  ii.  443. 
lacunar,  ii.  447. 
parenchymatous,      ii. 

448. 
pathology  of,  ii.  452. 
prevention  of,  ii.  444. 
symptoms  of,  ii.  445, 

454. 
treatment  of,  ii.  456. 
varieties  of,  ii.  445. 
chronic,  ii.  461. 
varieties  of,  ii.  441. 

Tonsils.  nnn.t:(MYiv  nf    ii     i^*T 


Tonsils,  arteries  of,  H.  440. 

chronic  enlargement  of,  ii. 
460. 
causes  of,  ii.  461. 
diagnosis  of,  ii.  468. 
local  treatment  in,  ii. 

471. 
nightmare  in,  ii.  464. 
pathology  of,  ii.  462. 
prognosis  in,  ii.  469. 
symptoms  of,  ii.  464. 
treatment  of,  ii.  470. 
diseases  of,  ii.  437. 
functions  of,  ii.  440. 
hypertrophy  of,  ii.  461. 
Torticollis,  iii.  979-985. 
Tracheotomy,  ii.  515,  539. 
anaesthetics  in,  ii.  518. 
choice  of  operations  in,  ii. 

549,  575. 
complications  of,  ii.  560. 
emphysema  after,  ii.  562. 
erysipelas  after,  ii.  561. 
general    remarks     on,    ii. 

539. 
hemorrhage  from,  ii.  560. 
secondary,    after,    ii. 
561. 
instruments   required   for, 

ii.  545. 
operations     for,     ii.     549, 

550. 
prognosis  after,  ii.  544. 
rapid,  ii.  566. 
statistics  of,  ii.  544,  545. 
symptoms     indicating,    ii. 
540,  543. 
Tracheotomy-tube,  ii.  540,  543, 
547. 
care  of,  ii.  557. 
change  of,  ii.  557. 
removal  of,  ii.  558,  563. 
Trephining,    avoidance    of  si- 
nuses in,  iv.  758. 
daDgers  of,  iv.  758,  760. 
election    of    site    for,    iv. 

758. 
hemorrhage  in,  iv.  756. 
middle    meningeal    artery 

in,  iv.  758. 
place  for,  iv.  758. 
process  of,  iv.  754. 
sinuses  in,  iv.  756,  758. 
spinal,  iv.  785. 
Tricuspid   inadequacy,  ii.  815, 
833. 
causes  of,  ii.  833. 
clinical  history  of,  ii. 

835. 
diagnosis  of,  ii.  834. 
foetal,  ii.  834. 
pathological  causes  of, 

ii.  833. 
post  -  mortem   appear- 
ances after,  ii.  884. 
signs  of,  ii.  834,  835. 
treatment  of,  ii.  835. 
valve,  abnormality   of,   ii. 
756. 
stenosis    of,    ii.    756, 

815. 
thickening  of,  ii.  834. 
Tubercular     meningitis.       See 

Meningitis. 
Tuberculosis,  i.  164-185. 
acute,  i.  168,  179. 
bacillus  of,  i.  16o. 
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Tuberculosis,  bacillus  of,  its  en- 
trance into  the  organiza- 
tion, i.  168,  169,  170. 
bronchi  in,  i.  178.  ' 
causes  of,  i.  166. 
constitutional     predisposi- 
tion to,  i.  166. 
hereditary  transmission  of, 

i.  166,167. 
hygiene  of,  i.  182,  183. 
its  identity  with  phthisis, 

i.  670. 
its  relation  to  scrofula,  i. 

142-148. 
miliary,  i.  179. 
of  intestine,  i.  176. 
of  joints,  i.  173. 
of  larynx,  i.  174. 
of  lungs,  i.  16S,  180. 
of    lymphatio    glands,    i. 

177. 
of  pharynx,  i.  174. 
of  pleura,  i.  173. 
of  spleen,  i.  175,  901. 
predisposition    to,   i.   166, 

169. 
prevention  of,  i.  182,  183. 
symptomatology  of,  i.  177. 
treatment   of,  i.  182,  184, 
185. 
Tumors,  carcinomatous,  of  jaw, 
ii.  1027,  1031. 
cavernous      vascular,      ii. 

107. 
cystic,  ii.  339. 
dermoid,   of  pharynx,    ii. 

371. 
intracranial,  iv.  551. 
of   jaw,   cartilaginous,    ii. 
1026. 
fibromatous,  ii.  1025. 
osseous,  ii.  1026. 
sarcomatous,  ii.  1026. 
of  larynx,  ii.  505. 

diagnosis  in,  ii.  510. 
etiology  of,  ii.  507. 
of  nose.     See  Nose. 
Typhoid    fever.      See    Enteric 

Fever. 
Typho-malaria,  i.  842. 
Typhus  fever,  i.  497, 498. 
causes  of,  i.  497,  498. 
diagnosis  of,  i.  499. 
pathology  of,  i.  498. 
prognosis  of,  i.  501. 
symptoms  of,  i.  498. 
treatment  of,  i.  498,  502. 


U. 

Ulcers,  ii.  24,  26,  28-31. 
Umbilicus,     diseases     of,    iii. 

683. 
Upper  extremity  amputations, 

iii.  1317. 
Urethra,  malformations  of,  iii. 

633. 
Urethral  calculi,  iii.  596,  632. 
Urethritis,  iii.  706. 
Urinary  diatheses,  ii.  293. 
Urine,     incontinence     of,     iii. 
591. 
retention  of,  iii.  674. 
Urticaria,  ii.  33-36. 
Uterus,  diseases  of.  iii.  711. 
malformed,  iii.  743. 


1127 


Vaccination,  i.  743,  749. 
dangers  of,  i.  747,  751. 
methods  of,  i.  749. 
virus  of,  i.  747. 
Vagina,  diseases  of,  iii.  711. 
Varicella,  i.  754-766. 
Valvular  changes  from  endocar- 
ditis, ii.  773. 
disease,  anatomical  features 
of,  ii.  815. 
aortic,    ii.    836.      See 
Aortic  Valvular  Dis- 
ease, 
concurrent     affections 

in,  ii.  816. 
etiology  of,  ii.  816. 
mitral,   ii.    817.      See 
Mitral    Inadequacy 
and  Mitral  Stenosis, 
pathology  of,  ii.  815. 
tricuspid,  ii.  833.    See 
Tricuspid        Inade- 
quacy. 
Variola,  i.  722. 

bacteria  of,  i.  724. 
causes  of,  i.  723. 
complications   of,    i.    725, 

733,  736. 
confluent,  i.  729,  731. 
contagion  of,  i.  723. 
diagnosis  of,  i.  737. 
discrete,  i.  739. 
foetal,  i.  228,  723. 
hemorrhagic,  i.  729,  732. 
incubation  of,  i.  726. 
inoculation  of,  i.  743,  744. 
modified,  i.  727,  729,  732. 
pathology  of,  i.  724. 
prognosis  in,  i.  736. 
prophylaxis  against,  i.  742. 

See  Vaccination, 
second  attacks  of,  i.  724. 
sequelae  of,  i.  733. 
stages  of,  i.  726-731. 
symptoms  of,  i.  72fi. 
treatment  of,  i.  739. 
types  of,  i.  729. 
Varioloid,  i.  727,  729,  732. 
Vault    of     pharynx,     adenoid 
growths  of,  ii.  484. 
fracture  of,  iv.  762. 
Vesical  calculi,  iii.  596. 
Vulva,  diseases  of,  iii.  741. 


Weaning,  i.  270. 

diet  after,  i.  337. 
Wet-nurses,  i.  330. 
Worms.     See   A6carides,  Para- 
sites, Tape-worm,  etc. 
Wounds,  iii.  857,  868. 

after-treatment  of,  iii.  883. 

amputation  for,  iii.  869. 

asepsis  for,  iii.  841. 

bleeding  in,  iii.  869. 

contused,  iii.  857,  8S4. 

drainage  of,  iii.  879,  886, 
889. 

dressing  of,  iii.  843. 

fever  in,  iii.  869. 

healing  in,  iii.  872,  874. 

hemorrhage    in,   iii.    876- 
879,  884. 
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Wounds,  incised,  iii.  857. 
lacerated,  iii.  857,  884. 
poisoned,  iii.  858,  890,  89 
punctured,  iii.  857,  888. 


Y. 

Yellow  fever,  i.  853. 

as  a  children's  disease,  i. 

853. 
black  vomit  in,  i.  867. 
blood  in,  i.  865. 


Yellow  fever,   causation   of,   i. 
857. 
complications  of,  i.  870. 
definition  of,  i.  853. 
diagnosis  of,  i.  870. 
epidemic  quality  of,  i.  858, 

861. 
facies  in,  i.  866. 
geography  of.  i.  858. 
incubation  of,  i.  863,  865. 
jaundice  of,  i.  866. 
liver  in,  i.  864. 
mortality  from,  i.  856,  859. 


Yellow  fever,   pathology  of,  i. 

864. 
prognosis  in,  i.  872. 
prophylaxis  of,  i.  875. 
quarantine  in,  i.  875. 
stages  of,  i.  863. 
symptoms  of,  i.  865. 
temperature    in,    i.    865, 

866. 
transmission  of,  i.  856, 860, 

863. 
treatment  of,  i.  872. 
vomiting  of,  i.  866,  867. 


THE   END. 


Printed  by  J.  B.  Lippincott  Companv,  Philadelphia. 


